






NATURE
A WEEKLY

ILLUSTRATED JOURNAL OP SCIENCE

VOLUME XXII.

MAY 1880 to OCTOBER 1880

‘‘ T> the solid ground

Of Xature //wj/.. the r::rd which build* fv

bonbon anb |lclu ilori;

:

macmilla n a n d c o.

1SS0



LONDON :

R. fLAY. St' NS, AM) TAYLOR, rUiN'u K s,

ikkad strlkt i I ii



Nature,
Dec. 2, i88d]

INDEX
Aberdeen, Museum of Science and Art in, 65
Abereroinby (lion. Ralph), Tay Bridge Stonn, 533
Absorption I»amls in Certain Colourle Liquids, Hr. W. J.

Russell, F. R.S., and William Lapraik, 36S
Abyssinia, Count Louis Pcnin/zi’s proposed Journey in, 232
Aceadomia dei Liiuvi, 257
Acidulated Water, I miner- i m of Steel and Iron i W. II.

Johnson, t 1

Actinism of the Sun’s Rays and of Daylight, Mcasure-nc.i! of,

Hr. R. Angus Smith, 7o
Adams (Prof. W. G., F.U.S.), Opening Address ii Section A

at the BritEh Association, 41 1 ;
on the C mvp irion >f 1 »ce!-ni

tion Magneto-graphs at various Places, 447
Adelaide B ilunic Gar leu, 233
Aeronautics : and Advcrlisnr', 17 ; Aeronautical Society of

Great Britain, 155; New Scheme for dire- ’ring Bdlxm-, \V.

de Eunvielle, 303; stY also Balloons

Africa: Association for t he Exploration and Civilisation of

Central, K); M is,-si anary Societies’ Exploration of, 19; (lo.vn’i

African Society, 114; Mama’s Expedi’ion, 1 rq ;
Nt w Mn;>

of Eq’.nforitl, by E. G. Rivcnstein, 134; African Explora-

tion Lund’s Kxpediti >11, 303; Baptist Society'* Man of

Equatorial, 351; International Expedition to, 376; Royal
Geographical Society’s East African l'.xpediti ni, ^7*) ; London
Mis i mary Society’s Expedition to Tangamika, 334 ; German
African Society’s Miltheihin^en, 534; Italian Expedition to

Shoa, 570; I'rench Expedition to the l ppor Senegal, 37^;
Plants from Idles Nyus.-.a and Tanganyika, 5S0 ; in. Ecu/’
Expedition, GiS

“After linage-: of Moll >n,” Herr Zcldu s <>n, on
Agassi/. (Prof. Ale.xandci) : Obituary N- ! ice of Ciii.it I . I', dc

Pourtales, 371 ; Paleontological and Embry. >logic d Hovel >p-

raent, 424
Agriculture : the Royal Agricultural College, Chcnee-* 1, bp

131 ;
Establishment of Two Sch dursbip- at the, i\3 : Me-*. in

;

ot Nati S >cicty ft,* the Enc uuageuient >»q (»•'»; E lucid 0

"f the Pe q>le in, in Fiance, 155 ; l.arl Spence. -m A pi* '\\vy

and Science, jSc; l> tnbl.-’nment of a Nv\ Sch » l of .ME
culture at ( Tntcrbury, Nr.v /.ealan 1, 1S2 : Agcicvhur il >h
at (. at lisle, 275 ;

Prof. Chun, h on Agricultural Cher Etiv,

275, 300; Dr. J. II. (Elbert, E.U.S., an A ./vd
Chemisliy, 472, 497, 523

Air-Bladder of Herring, Alf. < Iladdon, 534
Aii-Enginc, Col. Beaumont’s 567
Mabaina, Ge logical Survey of, 34S
Albania anl the Alhaui .1-, A. 11. Keane, 243

*

Allis (W. Sit»a I ;.ian), ** Elemental*) ’Ire line "U S lid Geo-
metry,” 53!

Aleurone-Grain-, the Chemical Comp, sition of, Hr. Yaus, 91
Alexander (T. ), Eiemeutary Applied Mechanic-, 205
Alexandra Palace, Arctic Exhibition at, 253
•Mg.e of the Siberian Polar Sea, 376
Alg.e, G. I'. Chuntrcll, 3X2
Algeria: Decrease of Eions in, 204 : Po; ninth si of, 23a
Mgiers Observatory, M. Coggia appdntcl Direct <r, 154
\lgoI, Minimi of, 156
M en (1. Eomil'v) Cup ami Ring S: me

, 97
M’en (Frank J.), Song-, of Bil ls, 122
\ .«*n (Gran'), a 1) .ultful Bri Eh M illu-k, 435
Alligators Chines, 112
Allman (Prof. G.o. J., F.R.S.), the Freslnv..te; M *. \ 177,

21S, 290

1 Allwood (T.), Double-Egg,
Alpine Flowers, Dr. Hermann Muller’s work on, 204

Alrese? What is, Dr. A. Ernst, 5X5

Altai Mountains, Jurassic Rocks of, 349
American Naturalist, 20, 137, 102, 35C (,~o
Ameiican Journal of Science, 45, ISO, 257, >

American Journal of Mathematic-. 73, 27b

American (East Coast) Siphonoph *1.1, 113
American Blue Pike, I\ir,id e on, IT4

American Journal of Philology, 1 07
American Journal of Micro *eopv, 3:0
Ameii mu Academy of Arts end Science-, 332
American Association for the Ad\ anee.ncut • >1 Scicw ", 343, 397,
49S ; tlie Enlo.nulogicri < 'lulwZ the, 3 >7 ; Prof. A pa -.si/’ . A.l

! div . on Pale mlogical and E nbv o’ogio .1 i )^ve’opment, 4 ?.

;

,
American Antiquarian Society,

5

”,

j

Am phi pods, Nest-Buildio q 51)4

,
Ana: nuy of Man, Com,) ’ratc.c, Po.|. Flo .cr, F.R.S., 59, 78, 97

• nmh ir-Ice, 31, 54, 171
Ane.ent Monamenls, Preservation < f, Auberon Herbert on, 22 S

Ancient Ge )gnj)!iy, Biuibury’.s LI i tn-v >f, 333
Anderon (K. ), New /inc-CJarbon B.itury, 13 j

Anders m (Richard), on the. Nci ’Muy f. .r n Regular lnqicc'i .n

of Lightning C< enluctoi-., 43b
\nder-ou (Hr. Temp<* t ), on A stigma 4

.: . a, 475 ; Incp.ovc l

lleli.ngra]»h »*r Sun Signal, 490
Anderson (Hr. NiR Johann), Obi* nary Noti.' : cl, 30
Anemmneter, Cu\», Condants of, Kev. Hr. R. ibiu-ou, 1 .U.S.,

4°4
A legs*lbs “PI me Geoiietry,

1

537
Ani.nil-., Hcq>i‘a%cd Tade^ in, 320, 33); A.tlufNi Mb, 339

E. R. (Keen a «>' »d, 3G4
Amnlen dor Phy ik uud Chemie, g'b 7

a. 307, 331
Ann Tulan Ento.- . n, ti. i . Hob .

5 -.3

Allseed (Pod". 1 >a% i l Thoina*, l.R.> b 1 eatb of, Sfi

A’uhroju.l »

;gy ; Amhropni ygical 22, 47, 7.’, 1 211

235: Annual Congre-s ut the tjcrmm All'll. op >].»<,»:. .d S
ci *ty, 345. 45 3

:

International C.mgvc- o*’, 440 ; (.e v ralP.
i\iver-'s (Lane F»»\) Anthrop.d cal t «dl.*c‘.a-n

p
4S.), 31:

,

Antipatharia of the A.’.?/;/ Expcdit mi, 113
Aidis.ai.i, K. Wiiymper's Ascc .* in

Am t >ir John l.ub'n ick on the II .
'
;

i-* of, 1 S4 ; S uu
' by, S. E. Peal, 5S3
Antwerp ( Emgraphical Socie \ s l’.a

,

.tt
: n, 200

;
Apiary. A. 1. Cook’s Manual of the, 1;;

! Apiculture, I'.xhib.tioii of Appaia: a
• .cl.^ing to, 17

;

Aquauu-, Yarial le Star in, 205
1 Aque ni, Vapour in relation to IVrpeR'd Snow, Hr. T- Cr d!

F. R.S., i<.i

.! . /A ; . ,
the, at Bei lin, S >

!

Aichihdd (E. Dougka^), a l'ourth Sta‘c 01 Matt.;*, 21S ; th
NaiuiT.il Landslip, 533

Archives des Science- Pii\si pie-, ct NatureUe*. 20, ho, 257, 3 s
’

,

Arctic 1‘xjdorati >n : Tropo-cd E\p<-\!.'..n undet Eh.:*. 1

1

4;; the plopped Observing S* ‘i u
,

iio ; Brc.i\ing-up c

llie lec, 115; au »ther Balloon Nd.c 13*; »hc //.-eg.:;

Expedition, 134; Scicnti.ic Re.u 's the ^ola
1 \

j
*c< lib on, |S;7 7S, 171 ; l‘>c prop-), ed ExpevKti.m

137: D*
1
arluro o' the /../**: t;-* 11 Pt.e

*',, ead, 1S4
; Are*.

1 x'ubsii *n at the Alexun b 1 1 ai ice. 2 ; ^ ; the Eianklm S,\ ( *v

E\peii.;ion, 514 ; Arctic Eos 1 E.o.y . .md dVrpcuUure. !. S
1 it: buci

, 3D ; A c ic New s, 5
o

; I S;nhb’> Crui>e.’ ; %



IV INDEX [Nature, Dee . 2, i88d

Argentine Entomology, W. L. Distant, 23S

Argyll (Duke of, F.R.S.), the Lesser Spotted Woodpecker, 95 ;

a Fourth State of Milter, .168 ; a Fragment of Primaeval

Europe, 407
Aristotelian Society, 519
Armstrong (Prof. H. E., F.R.S.), Miller’s Elements of Che-

mistry, 559
Arrow Heads, Stone, W. L. Distant, H
Arrow-heals, Chipped, Dr. R. W. Coppiuger, 97
Arthropods, Transverse Commissure in, 520
Artificial Diamonds, U. Mallet, "F.R.S., 192; T. 15. llannay,

241, 255
Asia, Central, Geology of, 34S
Asterabacl, the Province of, 2S I I

Astigmatism, Dr. Tempest Anderson on, 476
Astronomical Column, 18, 67, 88, 112, 131, ^56, 1S4, 205, 231,

276, 301, 347, 374, 399, 454, 466, 495, 54L 5f>9> 593* 616
Astronomy, Prof. Asaph Hall on the progiess of, 570
Atmospheric Phenomenon, 362, 607
Atoms, Vortex, S. Tolver Preston, 121

Atti della R. Accadcmia dei i.incei, 234
Audiphone, a New, Thos. Fletcher, 145
Audition, Binaural, Prof. Graham Bell's Experiment-, in, 586
August Pcrseids of 18S0, W. F. Denning, 470
Aurora : the Inevitable Test for, Prof. Piazzi Smyth, 76 ; Warren
De Ea Rue, F.R.S., and Hugo W, Muller, F.K.S,, 96 ; J. R.
Capron, 2yi; Height of the, John I. Plummer, 362; Aurora?
in Scotland, 373 ; Observations of Aurora? on August 12 and

13, Ralph Copeland, 510: Aurora', in America, 594; Aurora
Borealis, the, Warren Dc La Rue, K.R.S., and Hugo \\\ Muller,

F.R.S., 33; Robert H. Scott, F.R.S., 33: Aurora BorealL
and its Colour?, T. W. Backhouse, 145*. Warren Dc Ea Rue,

E.R.S., and Hugo W. Muller, E.R.S., 169; Aurora BorealL
and Magnetic Storms, Rev. S. J. Perry, K.R.S., 361 ; J. A.
I). Oliver, 361 ;

F. J. Mott, 361 ;
Auroral Observations,

Prof. Sophus Tromholt, 192
“Australian Orchid-.,” R. ( ». Fitzgerald, 53
Australia, Meteorology of South, C. Mann, 120; C. Todd, 120
Australia, a supposed Survivor of Leichhardt’s Expedition, iS

“Automatic Multiplier and Calculator,” J. Sawyer, 316
Ayrton (Prof. W. E.), Seeing by Telegraphy, 31 ; Wire Torsion,

604; on Technical Education, 616
Axon (William E.), Stone in the Nest of the Swalbuv, 242
A/ore', supposed New Island in the, Prof. T. E. Thorpe, F.K.S.,

5y9

Bach (Albertis B.), Lecture at Royal Academy of Music on the

Cultivation of the Voice, and his Resonator, 204
Backhouse (T. W.), Aurora B >realis and its CoLurs, 145
“Bacterium fudidum : an Organism As-ociatul with Profuse
Sweating from the Soles of the Feet,” Geo. Thin, M.D., 209

Paer, Karl Ern;t von, proposed Monument to, 64
Pailey (Prof. W. Whitman), Intellect in Brute--, G07
paillon and Decaisnc, 12

I’.aillon (Prof.), on a Case of Apparent Insectivorism, 277
Balfour (F. M., F.R.S.), Address in Section D at the British

Association, 417; “Comparative Embryology,” Prof. E. Ray
Lankester, F.R.S., 601

Balfour (Dr. J. B.)
f
on Socotra, 477

Ball Lightning, W. F. Smith, 267
Balloons: as Advertising Mediums, 17; Balloon Expedition

from France to England, III; another project for reaching

the North Pole by, 134 ;
Photographs from a, 183, 204 ;

Balloon

Accident at I.e Man.-, 253 ;
new Scheme for Directing, W.

de Fonvielle, 304 ;
Manufacture of M ar Balloons in France,

346; Accident to an Aeronautic, 374; Ascent at Cherbourg,

39$; Balloon Contest in London, 441 ; Balloon Society of

Great Britain, 441, 495; Military Ballooning, 441 ;
Balloon

Contest at the Crystal Palace, $19, 592, 615; Proposed

Captive at Milan, 615
Barfoed (Dr. Chr. Th.), “Ldirbuch tier organLchen Qualita-

tiven Analyse,” 5S1

Barrnv-in-Fitrness, Summer Meeting of the Institution of

Mechanical Engineers, 300
Barrows, Round and Long, Prof. Rolleston on, 47$
Bathurst, near Tuena, Di-covery of Gold in, 275
Batrac-hia, on the Structure and Development of the" Skull' in

the, W. K. Father, F.R.S., 161

1 attery, Secondary, a New, 521

Bautzen, Discovery of Ancient Burial-Ground near, 66
Bavaria, Prof. II. Ohlenschlager’s Prehistoric Map of, 68
Bay of Biscay, French Deep-Sea Exploration of, Dr. T. Gwyn

Jeffreys, F.R.S., 468
Beaumont (Col.), Air-Engine, 567
Becquerel (M. Henri), on the Magneto -Optic Properties of

Gases, 2S0
Bedfordshire Pomona, 615
Bees, Exhibition of Apparatus relating to, 17

Bee-Keeping, English and American Works on, 433
Beetles, Monstrous, 520
Beetles, Branch-Cutting, Fritz I\I idler, 533
Behnke (Emil), “The Mechanism of the Human Voice,” 239
“ Belfast Lougli, Birds, Fishes, and Cetacea commonly fre-

quenting,” Robert Lloyd Patterson, 289
Belgium, the National Exhibition at Brussels, 345 ;

the Geology
of, 348

Bell (Prof. Graham), Photophone, Prof. S. P. Thompson, 481 ;

Selenium and the Photophone, 500 ; Experiments in Binaural

Audition, 586
Bennett (A. W.), the Classification of Cryptogams, 451
Bergsma (Dr. P. A.), Rainfall of the East Indian Archipelago,

Berlin, Formation of Society of Zoology at, 65 ;
the Geogra-

phical Society of, 254, 618, 624 ;
Anthropological Congress

at, 345
Bermuda, Remarkable Discovery of a Murder in, II. N.* Moseley,

170
lien helot's E^say on Chemical Dynamics, 285
Beryllium, 350
Besseimr (Sir Henry, F.U.S.), Presentation of the Freedom of

the City of London to, 64
Betti (Prof. E.), “ Teorica dclle Eorze Ncwl<miune e sui nppli-

cazioni all* Eletlrostattica e al Magnetismo,” 557
Bibliography, the “Ronalds” Catalogue of Works 01 Ele:-

tricity. Magnetism, cS:c., 87
Bichromate Battery, an Improved, 375
Bidie (Hr. G.), Calcareous Concretions in Timber, 169

Bicdcrmnnn (I >r. Richaid), Death of, 87

Binary Stars a Centauri, 399, 541 ; 85 Pegasi, 467 ; 5 Ivpmlei,

593
Binaural Audition, Prof. Graham Bell’s Experiments in, 5S6

Binocular Glaacs, the Inventor of, 567
Binomio di Newton, Igna/io Cameletti, 5S2

Biological Notes 112, 277, 520, 594
Biology, a New Term Wanted, D. Sharp, 364
Bird (Isabella), “ Unbeaten Tracks in Japan,” 610

Birds, the Songs of, 97 ; James Macfadzcan, 12; Prof, Alfred

Newton, F.K.S., 122; Frank J. Allen, 122; Migratory, at

Lighthouse^, 25 ; Notes of—Wild Swans, J. Birmingham,

1 7 1 ; “Birds, Pishes, and Cetacea commonly frequenting

Belfast Lough,” Robert Lloyd Patterson, 289 ;
the Toothed

Birds of Kansas, 457 ; Migration of, Prof. Newton, F.R.S.,

477; Classification of, Dr. P. L. Sclater, F.R.S., 549
Birmingham Philosophical Society’s Fund for the Endowment of

Original Research, 203, 299
Birmingham, Mason Science College, 5*4; Prof, Huxley at, 16

Birmingham Natural History Society, 539
Birmingham (John), Notes of the Cuckoo, 76; Variability ot

60 Cancri, 76 ;
Wild Swans—Notes of Birds, 171 ;

Chipped

Flints, 319 ; a New Red Mar, 40S

Bismuth, the Density of Fluid, 448
Black Beetles and Yea t, n

. _
Blight, Mosquito,, Flies, &c. #

Protection against, Wm. Chappell,

Blow pipe*Analysis, Alphabetical Manual of, Col. W. A. Ross,

33b
Blue Tike, American, Parasite on, 114

BlytU (James), on Currents produced by Friction between Con-

ducting Substances, and on a New Form of
j
Telephone Re-

ceiver, 330
liogudawski on Ocean Temperature, 114

Bohemian Physicians and Naturalists, Congress of, 379
Porks, &c. f

Recall of Appearance of, Cornelius Walford, 220

Borchardt (Prof. C. W.), Death of, 251

Borneo, Geological Formation of Soil of, 41

Bo.- ton, U.S., Meeting of the American Association at, 345, 397,

424, 493 ;
American Academy of Arts and Sciences, 332 .

Botany: Curious Botanical Phenomenon, 3°> Pr°L Ihiselton

Dyer on Botanic Gardens, 39 ;
Safe Arrival of Botanical Col-



Nature,
Dec. 2, 1880] INDEX V

lections from Socotra at Kcw, 64; New Botanical Work by
Dr. Dodel-Port, 87 ;

Text-Book of Botany, Prof. K. Prantl,

216; “Botanische Jahrlnieher,” A. Englcr, 434; Botanical

Text- Book, Prof. Asa Gray, 4S2 ;
the Jamaica Hurricane

ancl the Botanical Gardens, D. Morris, 53^5 “Botanical

Gazette,” Indiina, 568
Bottomley ([. J.),

the Elasticity of Wires 447
Bottomlcy (J. T.), Experiment with Glass Tubes, 291

Bove (Lieut.), proposed Arctic Expedition, 42
Bower (F. Orpen), Germination of Welwitsehia niirabilis, 590

;

Sieve-Tubes of Dicotyledonous Plants, 602
Brain, 456
Brain Dynamics, on a Point Relating to, S. Tolver Preston, 29 ;

G. J. Romanes, F.R.S., 75 ; Rev. W. Clement Ley, 12 1 ; S.

Tolver Preston, 121
“ Brain as an Organ of Mind,” Dr. II. Charlton Bastian, F.R.S.,

3S1
Braithwaite (Dr. R.), “ S phagnaccx, or Peat-Mosses of Europe

and North America,” 556
Branch-cutting Beetles, Fritz Muller, 533
Breath, Temperature of, 6>7 ; Dr. R. E. Dudgeon, 241, 584 ;

C. J. McNally, 534
Breguct (M. Antoine), Recent Advances in Telegraphy, iS

Bremon (C. McPherson dc), Lightning Conductors, 3S2
Brieg, Switzerland, Shock of Earthquake at, 230
Bristol, University College, 494
British Association : Meeting at Swansea, Officers and Preli-

minary arrangements, 1S1, 383; and Provincial Scientific

Societies, John Hopkinson, 319, 440; the Geology of

Swansea, 323; Excursions, &c.
, 324; Inaugural Address

of the President, Dr. Andrew Crombie Ramsay, F.R.S.,
3S3 ; the Natural History Collections and the, 410 ; Excur-
sions, SoirJes, Evening Lectures, ike., 410, 41 1 ; the Annual
Grants, 41 1, 442; Report on the Best Means for the

Development of Light from Coal Gas, 442 ; Report cm
Underground Temperatures, 442; Report on the Specific

Inductive Capacity of a Good Sprcngel Vacuum, 443

;

Report on the Ultra-Violet Spectra by Prof. A. K.
Huntington, 444; on the Spectra of Metalloids, Dr. A.
Schuster, F.R.S., 444; Report of the Committee on Erratic

Blocks, 441 ; Report on the Exploration of Caves in the

South of Ireland, 445 ;
Report on the Carboniferous

Polyzoa, 445 ; Report on the “ Geological Record,” 445 ;

Sixteenth Report of the Committee for Exploring Kent’s
Cavern, 445 ; Report on II. M. Inspectors of Schools and
the Science Subjects of the Code, 445 ; Report on the In-
fluence of Bodily Exercise on the Elimination of Nitrogen,

445 ;
Report on the Tertiary Flora of the Basalts of the

North of Ireland, W. Tl. Baily, 476 ; Report on the Vivi-
parous Nature of the Ichthyosauri, Prof. IT. C. Seeley,

476; the Sixth Report of the Undcrgiound Water Com-
mittee, 476 ; Report on the present State of our Knowledge
of the Crustacea, C. Spence Bate, F.R.S., 476

Section A ( Mathematics and Physics). —Opening Address by
*he President, Prof. W. Grylls Adams, F.R.S., 41 1 ; on
some Laws which regulate the Succc-sion of Temperature
and Rainfall in the Climate of London, 1L Courtenay Fox,

455 * W. II. Preece on the Best Form to give to Lightning
Conductors, 446 ; Richard Anderson on the Necessity for
a Regular Inspection of Lightning Conductors, 446 ; Sir
William Thomson on a Method of Measuring Contact Elec-
tricity, 446 ; Sir William Thomson on a Method of Deter-
mining without Mechanism the Limiting Steam-Liquid
Temperature of a Fluid, 446 ; G. F. Fitzgerald on the
Possibility of Originating Wave-Disturbances in the Ether,

446 ;
W. Ladd on the Best Form of Magnet for Magneto-

Machines, 446 ; J. J. Bottomley on the Elasticity of Wires,

447 ; Prof. W. G. Adams on the Comparison ‘of Declina-
tion Magnetographs at various places, 447 ;

Prof. G. II.

Minchin on Photo-Electricity, 447 ;
Prof. S. P. Thompson

on Electric Convection Currents, 447 ; lion. F. A. U.
Russell on “ Experiments on Thin Films of Water, with
Regard to the Absorption of Radiant Ileat,” 447 ; Dr.
Tempest Anderson on an Improved Apparatus for the
Objective Estimation of Astigmatism, 476

Section B (Chemical Science).—Opening Address of the
President, Dr. J. H. Gilbert, F.R.S., 472; on the In-
fluence of Water on the Union of Carbonic Oxide with
Oxygen at a High Temperature, Harold B. Dixon, 447 ;

Metallic Compounds containing Organic Radical*, J.

Sakurai, 448 ; on some Relations between the Atomic
Volume* Certain Elements and the Heat of Formation
of some of heir Compounds, Walter Weldon, 448 ; on the
Specific Rotary Power of Cane and Invert-Sugar, Alfred
H. AHen, 448*, on the Identification of the Coal-Tar
Colours, John SpiUer, 448 ; ou the Density of Fluid
Bismuth, W. C. Roberts, F.R.S., and Thomas Wrighlson,
448 ; on Petroleum Spirit and Analogous Liquids, A. II.

Allen, 448 ; on the so-called Normal Solution for Volumetric
Analysis, A. LI. Allen, 44S ; on the Determination of the*

Loss of Heat in Steam Boilers from Incrustation, Wm. Thom-
son, 44S

; on the Identification of the Ink used in Writing as

evidence in Cases of Libel, Forgery, &c., W. Thomson, 44S ;

the Effects of Magnesia on Vegetation, Major-Gen. Scott,

F.R.S., 448; on Bleaching-powder Residues, J. F. W.
I lodges, 44S ; on the Refraction Equivalent of' Diamond
and tiie Carbon Compounds Dr. J. H. Gladstone, F.R.S.,

<49 ;
on a New Process for the Production from Aluminous

Minerals of Sulphate of Alumina from Iron, J. W.
Kynaston, 449 ;

on a New Process for separating Silver

from Copper Ores and Rcguluses, by W. Henderson, 449
Section C {Geology).—Opening Address by the President,

II. C. Sorby, LL.D., F.R.S., 390; Notes on the Sub-
Marine Geology of the English Channel off the Coast of

South Devon, A. R. Hunt, F.G.S., 449; on the Site of a

Paleolithic Implement Manufactory at Cmyford, Kent,
F. C. Spurrcll, 449; on the Island of Torghatten, Norway,
and on the Influence of Joints on Denudation, Prof. W. J.
Sollas, 449 ;

on the Contortion of a Quartz Vein in the

Mica Schist from Bodd, Norway, Prof. W. J. Snllav
,

449 ; on the Geological Age and Relations of the Scwahk,
and Fikermi Vertebrate and Invertebrate Faunas, W. T.
Blanford, 449; on the Relations to be Established between
Coast-line Direction represented by Great Circles on the
Globe and the Localities marked by Earthquakes in

Europe, Prof. J. P. O’Reilly, 4 49 ;
011 the Sandstones

and Grits of the Lower and Middle Series of the Bristol

Coal-Fields, E. Wethcred, 449 ; on the Hiatus said to have
been found in the Rocks of West Cork, G. II. Kinahan,

449 ;
Note on the Range of the Lower Tcrtiaries of East

Suffolk, W, II. Dalton, 450 ; Proof of the Organic Nature
of Eo/aon Cnnadeiw, Charles Moore, 450 ;

on the Post-
Tertiary and Glacial Depouts of Kashmir, I.ieut. -Col.
Godwin-Austen, 450 ; on the Fault-Systems of Central and
West Cornwall, J. IT. Collins, 450 ;

on the Geology of the
Balearic I -lands, Dr. Phene, 450; on some Pre-Cambrian
Rocks in the Harlech Mountain-, Dr. i licks, 450 ; on the
Action of Carbonic Acid on the Limestone, Prof. Boyd
Dawkins F.R.S., 450; on a Raised Beach with Diluvial
Drift in Rho-j Sili Bay, Gower ; on the Geological Evidence
of the Submergence of the South-West of Europe during
the Eirly Human Period, Prof. Prcstwicli, 450 , on a Stri-

ated Stone from the Trias of Porlishcad ; on the Action of
a I.icbcu on Limestone ; on Sponge Spicules from the
Chalk of Trimmingham, Norfolk, Prof. W. J. Sollas, 451 ;

on the Geological Literature of Wales, W. Whitaker, 451

;

Sketch of ibe Geology of British Columbia, Dr. G. M.
Dawson, jun., 451 ; Note? on the Occurrence of Stone
Implements in the Coast Laterite, South of Madras, and in

High-Level Gravel and other Formations in the South
Makratta Country, R, Bruce Foote, 451 ;

on the Pre-
Glacial Contour and Post-Glacial Denudation of the North-
West of England, C. E. Do Ranee, 451

Section D {Biology).—Opening Address by the President, Dr.
A. C. L. G. Gunther, F. R.S., 393 ; on the Classification of
Cryptogams, A. W. Bennett, 451 ; Further Remarks on
the Molucca of the Mediterranean, Dr. Gwyn Jeffreys,
F.R.S., 452, 477 ; on the Migration of Birds, and 'Messrs.
Brown and Cordeaux’s Method of obtaining Systematic
Observations of the same at Lighthouses ancl Lightships,
Prof. Newton, F.R.S., 477

Department of Anatomy and Physiology.—Address by F. M.
Balfour, F.R.S., 417 ; Dr. J. B. Balfour on Socotra, 477

Department of Anthropology.—Address by F. W. Rudler,
F.G.S., 421 ; on Anthropological Colour-Phenomena in
Belgium and Elsewhere, J. Beddoe, M.D., F. P.S., 477;
Pocket Registrator for Anthropological Purposes, Francis
Gallon, F.R.S., 478; on the Retention of Ancient
and Prehistoric Customs in the Pyrenees, Dr. Phene,
F.S.A., 47S,* Mr. Th >mas Plunkct, ou an Ancient Srttle-
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meat in the Coal Bog near Bohoc, 47S ; Prof. Rolleston

01 the Structure of Round and Long Barrows, /|7^ t Miss

Buekland on Surgery and Super.-tition in Neolithic Time',

47S
Section E (uu£/w/d't').“-Thc R-Tal Geographical Society’s

East African Expedition, 4 70 ; Col. Tanner <Jn the Dara
Nur and its Inhabitants 470 ; the Galapagos- Island*, by
Capt. Markham, 480

“British Islands, A Short Geography of,” by J. R. and Alice

S, Green, 119
British Medical Association at Cambridge, 64, 372; Gold
Medal of, 209

BrirLh Mu-eum. Fresh Map 1
? nt the, 1S4 : Report of the, 2 ]6;

the E lee trie Light at, 299; the Removal of the Natural

lli lorv Collections to South Kensington, 52S ; the Attend-

ant^ Win. Flinders Petrie, 33S ; Discussion in the House of

Commons on, 345
British Y\ iid Flo\ve*s n New and Ea-y Method of Studying, hy

Natural Anal) B, !'. A. Me-'* 1 ’, 532
British Culumb’a, the drees of, 532
Broca (Paul), Obituary Notice <<f, 249; Tl. F. C. ten Kate on,

292 ; TV ed Erection of a 'rt.’tuc to, 299
Brock (! r. f. >, Kv Tuli m of l »LLi ir.id’hte Cephalopoda, 277
Riochcu, S cetrc of the, at Tlrnv, T. Inne; Rogers, 559
Bromine, Chi >*ine, an 1 lodin •, Lenskies of at High Tempera-

,

ture-s 27S
Broire Statu try and the Proee .s of Electro. lep:>sition, iS

B v«n *e Implement . i hhc:>very of in Sardinia, 5 jo
“ Bio »khs Popular Botany,” 347

Bru- eL, TnVnnli ud K\hi' it'm : t, i;i, 315 ;
Propose 1 Inter-

j

national Congre .* of Couimei-x* and I rlnstry at, 275
]

Brute', Jut _ licet in, ih Lewi-, 10; YV. W. Nicholls, 26G ; .

Rev. Ge >vge Hendnv, 319; Sm-geon-Major Curran, 339;
]

Henry MacConn .ck, 362; L. P, G Mtncap, 40S
;

Consul 1

Ih L. Lt.ird, fir,7: iVof. W. Whitmm Bailey, 607
j

’V.ehanui b V,), Coinpn, -ability fGLvs, 377
|

Baehejrh (!.), “Mmiu 1 of t lie Indigenous Grasses cf New I

Zcalan 1," 532
Buehlan 1 (.'has A. W.), 0:1 S,rr %;> and Saper.-.titions in Neo-

lithic Turn*
,
47S

Built 11/ i.*g, lava, Hr. M. Neuf, a p Intel Director of Botanical

G *rdai-> * 1,
(’>4

nr t lie Toiquay J' itnnici! CV-, 136
>f the Cmtetl Staw - Geologic *1 and Geogra »hieal

j

Bulletin tie la SoeiCh d*Anthi-‘pJ 'gie dc Pan\ 200, 331, 575
Bulk tin dc l’Acal-'mie RoyaK d . 3 Sciences de Belgitiue, 23d,

-bn 33 L 45s, 5 2 -‘*» 55 2
. ,

Bun bury < !•.. II.), “ H;-< iv -f Ancient Geography, 333
Bun cn Bu-ncr, New < t, 302
Burnham (S. \Y.). hi. Report on the I’ropo.el Lick Observa-

tory, 515
Bu-chunmi (Hr,), Death of, 66

Byeily (\V. Ih), Differential Calculus, 509

Caddi--fh:V', ? lorn -graph on, R. McT/ichLui, F.R.S., 314
Calantarien! »

(Dr.), cn Crystal Joe, 130
C'lLareoiii Concretion in Timber, Dr. G. Bidie, 169

I

Cnu'icr (M.) on Recent Earthquake on Lake Tanganyika, 67
Cambridge: Piopo-cd Ad misJ an of Women to Academic

I egrt '

, 70 ;
the University CommiMon, 623

CumdcPe fjgn:. >), II Binouiio di Nev. t*»n, 582
Camp, oi- the Malwm 3 LIE, 211
“ Camp in the Cari'.jb»;eh ; the Adxenturcsof a Naturalist in the

Lc.vit Antiile I . A. Ole 1
', 214

Cancrj 6u, Variability of, John Birmingham, 76
(Jape Town Botanic Garden*, 517
Capcllo ( |. ),

Comparative Curves in Terrestrial Magnetism, 220

Capron (J. ILmd), Sturm Effects-, 290; Inevitable Test for

Aurora, 29

1

Chvh .n and CaiLon Compounds, Prof. A, S. Hcrsehel, 320
Lhubori, Ueetrieal Conductivity of, 5^4
Ca’b n, (in : lit Spectra of the Compound* of, with Hydrogen

and Nitrogen, Professor.-. LBcingand Dewar, 620
Caibm L .mi *>un<L and the Refraction Equivalents, 279
Carbon G

.
q> un-L, Cl j.-U/ry of the, M. M. Pattison Muir,

5 B>

Carbon Compounds and Phosphorescence, 543
Carbonic Acid ? does Chlorophyll Decompose, Dr. J W.

Draper, 29
Carboniferous Forest at Oldham, Jas. Nield, 30
Caiibbean Sea, 242
Caribbees, Camps in the, the Adventures of a Naturalist in the

Lesser Antilles, F. A. Ober, 214
Carlisle, Royal Agricultural Society at, 253, 275
Carmichael (Prof.) on the Vibrations of a Flame, iS

Carnelley (Dr. Thos.), Conditions Necessary for the Existence

of Matter in the Liquid State, 434 ; Existence of Ice at High
Temperatures 434, $10; Ice under Pressure, 5S3

Carnivorous Wasps, 31
Carpenter (Dr. W. Ik, F.R.S.), Ocean Circulation, 217
Carr (G. S.), Synopsis of Elementary Results in Pure and

Applied Mathematics, 5S2
“ Carriage, the Waiting,” W. M. F. T’etrie, 534
(his el, General Meeting of the German Geometrical Society at,

t6

Caves in South of Ireland, 445
Cavern*, Discovery of Natural, in the Neighbourhood of West

ITarptree, 204
Celestial Object, a Novel, Prof. E. C. Pickering, 483
Celluloid, 370
Centrifugal Machine for Schools, 373
Cephalopoda, Pi branchiate, Evolution of, Dr. J. Brock on, 277
Ceraskib New Variable Star, 016; Pr )f. E. C. Pickeiinj;, 613 ;

Geo. Knott, 603

“Ceylon Coffee Soils and Manure^; Report to the Cwlm
C >fiee Planter i* Association,” John Hughes, T44

Chilets, SwL-, Rev. Geo. llnislow, 534 ; 11. N. Mose’cy, 559
Chamblandes, Canton Valid, Disovery of YY idled Tomb', at, 40
Champagne, the manufacture of, 397
Champlain Iron Region, New Mineral from tli*, 27S

(diautrell (|. F.), Alga.*, 3S2
Chappell (\Vm., F.S.A.), Protection against Mosquitos, Flic*',

and Blight, 1

1

Chinny (M. Desire), Exploration of the Ancient Remain < of

Mexico, 42
Chatel, Fa-cination, 4S4

Chemistry : Wm*t/’s Elements of Modern Chemistry, 8

;

Chemical Society, 21, 47, I39
»

i 6 2, 21 1 ; Grants from Rc-

• can'll Fund of, 22S ;
Che nical Notes, 278, 349. 542, 617;

Chemical DynniCes, M. M. PatM’son Muir, 285; Tilden’s

(Qualitative Analysis, 360; Agricultural Chemistry, Dr. J. H.
(ri'bcrt, 472, 497, 523; “Miller’s Chemistry of the Carbon

Compounds, ” M. M. Pattison Muir, 530 ;
Prof. II. E. Arm-

strong, F.R.S., on the same, 559 ;
Recent Chemical Research,

AT. M. Pattison Muir, 60S

Cherimu’g, Balloon Ascent at, 39S

Chicago Observatory, 30

1

Chimb »r.i/n, E, Whymper s Ascent of, I<)

China, Easton’s Journey in the North-West of, 41 ; Chinese

Alligators, 112; Rainfall of Southern Chinn, 431 ; Chine .c

Geographical Names, 6 1

S

Chlorine, Bromine, and Iodine, Densities of, at High Tempera-

tures, 2 78
Chlorophyll, does it decompose Carbonic Acid? Dr. J. W.

Chlorophyllau, IToppe-Seyler on, 279
ClirLtD C.V. II. M.) f

Spectrum of 11 art wig’s Comet, 557

Chry^al (Prof. CL), Experiments with the Wire Telephone on

s!ro ivly magnetic Metals, 168, 303

Church (Prof. A. II.). Lectures on Agricultural Chemistry, 275 ;

Agricultural Chemistry, 300

Church (
|ohn A.), Subterranean Kaolini-atioii, 317

Ciamieiati (G.), Spectroscopic Investigations, 575
Ciliated Plant, a New Green, 521

C inchona Cultivation, 5^8, 592

Ci’enee ter. Royal Agricultural College, Establishment nf Two
Scholarships, 185

Citric Acid from Glycerin, Grimaux and Adam, 349, 567, 585

City and Guilds of London Institute, 17, 44, 183

Clarens, Remarkable Electrical Plienomenon at, 204

Clark (Lieut. J. W.), Ulricularia, 318
C'l.iy, London, Diatoms in the, W. II. Shrubsolc, 221

(’lay pole (Prof. E. W.), Stags’ Horns, 146 ;
Minerva Ornaments,

f Ii'Tbrd (Pr*»f. W. K„ F.R.S.), Energy and Force, 122
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Climates, Geological, Kev. Fr>f. Samuel llaugbl.a, l'.K.S.,

532 ;
l)r. P. Martin Duncan, F.K.S., 559

Clocks, Synchronised, in France, 182

Clocks, Pneumatic, 226
Cldc’s Thermoelectric Pile, Improvement of, 19

Cloud Classification, 96; Kev. W. Clement Ley, 144

Clouds, a New Form of Nefodoscope, 132

Coal Measures, Plants of the, Frof. W. C. Williamson, F.R.S.,

2S1
Coal Mines, Explosions in, 300
Coal Mine-; in Japan, 616
Coal-Tar Colours, John Spiller, 44S
Coasts, Present System of Lighting our, 229
Cubcca Pcnduliflora (Hook. Fil.), on the Fcrtili ation of, Dr.

A. Ernst, 148
Coffee, Ceylon, Soils and Manures, John Hughes, 144
Coffee Disca* c in New Granada, Dr. A. F.rnst. 292
Coffee Trees and Locusts, Dr. A. Ernri, 40S
Coleoptcra, Parthenogenesis in tlic, Kev. J. A. Osborne, 509
Colladon (Prof,), on Thunderstorm in Geneva, 65

Collier (Mr.), Crystallisable Sugar, 278
Colour Combinations, C. J. Woodward, 171

Colour Phenomena in Belgium, 477
Colour Sense of the Maoris, 494
Colour-Blindness in the United States, 65,3 73; proposed Com-

mission on, 567
Colours, Handbook of, for Painters, W. J. Muckley, 357
Columbus (Clnislophei), proposed Memorial of, 65
Colvec (Don Pablo), “ Ensayo sobre una nueva enfermedad del

Olivo,” 29
Coma, Rudimentary, in, Godetia, 595
Comets: Comet of 1106, 1 S ; Second of 1SS0, 67, 89; Great

Southern of 1SS0, 156, 231, 399; Cape Obsei vations of

Comet iSSo(i), 374 ; Comets 18S0 d and <•, 594 ; W inneck e*.-,

131 ;
Faye’s, 156, 301, 466, 593; Schaherle’s, 467; Swift’s

New Comet, 467; Westphal's Comet, 1S4; Third Come* of

1822,205; the Comet of 1668,276; Comets of Short Period,

347 ; a New, 455, 542 ; Spectrum, Ac., of I Tart wig’s Comet,
W. 31. M. Chriv 10, 557. 569, 593

Coming of Age of the Origin of*ttj ecies, Prof. T. TT. Huxley,
F.R.S., 1

Comparative Anatomy of Man, r
;

Prof. Flower, F. K.S., 59
“Comparative Embryology,” Francis M. Balfour’:, F. R.S.,

Prof. K. Ray Lu.uk ester, F.R S., G01
“ Compendium der Naturwissenschaften an der Schule zu Fulda

in IX. Jahrhundert,” 229
Compressibility of Glass, J. V. Buchanan. 377
Couvtock Lode, the Heat of the, J. A. Phillips, 337
Conics, Llementary Geometry of, C. Taylor, 603'

Conifcrre, a Chapter in the lli.-tory of the, J. Slaikie Gardner,

199
Constance (Lake of), Solar Halo on, m
Continuous Manifoldnes

,
on the Simplest, of Two Dimensions

and of Finite Fxlenl, F. W, Prank land, 170
Continuoii'. Manifold, the Simplest, of Two Dimensions and of

Finite Kxlent, C. J. Monro, 218
Cook (A. J.), “Manual of the Apiary,” 433
Copeland (Ralph), Observations of Aurora*, August 12 and 13,

,
5™

Coppinger (Dr. R. W.), “Chipped Arrow heads,” 97
Coral Reefs and Islands, John Murray on, 23, 351 ; Prof, Joseph

LcContc, 558
(’orals, po-sil, 112
4

Coronella l.vvis,” II. King, 220
Cnjazon, E. Whympcr’s Accent of, 19
Corea, the Japanese Trading Station in, 596
Cornea, Optical Property of the, 595
Cornwall, Birds of, Edward llearle Rodd, 507
Cotopaxi, E. Whympcr’s Ascent of, 19
Coucs (Dr. Elliott), 44

Ornithological Bibliography,” 373
Cows, Phosphoric Acid in the Urine of. 50 3
Crabs, Fiddler, 278
Crannog, a Scottish, 13, 34
Crayfish, Ural, W. H. Twelvetrces, to
Crayfish in France, 494
Crickets as Ilousepets in Lisbon, 540
Croll (Dr. J., F.K.S.), Aqueous Vapour in Relation to Per-

petual Snow, 19

1

Crookes (W., F.R.S.), Contributions to Molecular rhy.- ies in
Iiigb Vacuo, 101, 125 ; a Fourth State of Matter, 153.

\ ss (Chas. R.), l’tiuiincr.. R cord of FoucauLL Pendulum
Experiment, 240

Cryptogamic Society of Scotland, Animal Conference of, 398
Cryptogams, the Classification of, A. W. Barren, 451
Crystal Ice, 54, 130, 145
Crystalli able Sugar, Mr. Collier on, 278
Cuckoo, Notes of the, John Birmingham, 7

6

Culture and Science, Prof. T. II. Huxley, F.R.S., 545
Cumining (L,), Effects of Lightning on Tree :

,
220

Cup-Stones, Cup-Marked Stone*, or Cup> and Kings, 221 ;

Morton Middleton, jun., 77 ; Romilly Allen, 97 ;
James Linn,

122

Curran (Surgeon-Major W.), Pagination in Man, 318 ; Strange
Method of Crossing a Torrent, 339; In* dic'd in Biules, 339

Currents produced by Friction between C mduclin.; Mibsi.inees

James Blytli, 330
Curves, Comparative, in Terre-trial MagneLLm, Rev. S.

J.

Perry, F.K.S., 120; J. Cnpdlo, 220
Cuttlefish, Large, 1

1

3

Dancer (J. B.), (giussia and Mo quito*, 338
Danzig, Meeting of German Association at, 29S, 493, 527, 530
Dara Nur and its Inhabitants, 479
Darwin (G. II.

,
F.R.S.), Pro ton on Vortex Atnrm, 95

Darwin’s Theory of the Origin of Coral KeeL and I lands 351
Darwinian Essays, Two, Alfred R. Wallace, 141

Darwinism, Degeneration, a Chapter in, 1’iof, K. Ray Lan-
kester, F.R.S., 14

1

Daubree (M.), on Descartes, 183
4< Davis Lectures for 1SS0,” 130
Dawkins (Prof. Boyd, F. R.S.), “ Early Man in Britain,” 82
Daw son (Principal J. W., F.R.S.), Eosril Men, 82: Eo/oic <> t

Pakeozoic, 382
Death by Hanging, 595
Decnisne and Baillon, 12

Dechevrens (Pure Marc), on Typhoon*, 1S3
Deep-Sea Animal*-, Organs of, M. O. Grimm on, 27S

Deep-Sea Exploration, a French Expedition, 134, 545, 372 ; of

the Bay of Biscay, Dr. J. Gwyn Jeffreys, F.R.S., 468
1 )eep-Sea Sounding and Dredging, 50S
Deer, Domestication of, 278
44 Degeneration, a Chapter in Darwinism,” Prof. L. Ray T.an

k ester, F.R.S., 141

Dc Ea Rue (Warren, F. R.S.), the Aurora borealis 35; the

Inevitable Test for Aurora, 96; Aurora Boreal L and its

Colours, 169; Exj erimental Researches in Electricity, 149,

174,196; on some Points connected w it !j Terrestrial Mag
netMii, 169

Dcltorydthus lirtlifHs Ed. and IT., V. Martin Duncan, 534
Denning (W. K.), the Shower of August Perseid', 18S0, 470
Densities of Chlorine, Bromine, and Iodine at High Term ma-

tures, 278
Depraved Tastes in Animal

, 329, 339; Arthur Nichols, 37);
F. R. Greenwood, 364

Depre/’s (M. Marcel), Apparatus for 'Iran emitting a Movo: ent

of Rotation by Electricity, 10; Galvanometer for Stiong
Currents, 246; New Electric Motor, 301

Descartes, M. Daubre on, 1S3
“ Descent, Studies on the Thcoiy of,” Dr. Aug. WiLmann, 141

Desmarets (M. Paul), Success of his Balloon Pilot 'graph,, 204
Determinants, the Theory of, R. F. Scott, 458
Diamonds, Artificial, K. Mullet, I .R.S., 192; J. B. llaniiay,

24L 255
Diamonds and the Carbon Compounds, the Refraction Equiva-

lent of, Dr. J. 11. Gladstone, E.R.S,, 449
Diatoms in the London Clay, W. 11. blirubsule, 221
Dibranchiatc Cephalopoda Evolution of, Dr. J. Brock on, 277
Dickiii- (Fredk. V.), Luminous Painting, 121 ;

if

Chiudiingura ”
;

a Japanese Romance, ?8S
Dicotylodenons Plant-, Sieve-Tubes of, E. Orpen Bower, 602

Differential Calculus, Rice and Jonnson’s Treatise on, 509;
Elements of, W. E. Byerly, 509

Digestion in Plants, 521
Dilation of the Iris, 220
Diluvial Bones, Discovery of, at Weltcnd, 66
Dimorplii-m in Natukl on June 17, Prof. E. Ray Lankc.tcr,

F.R.S., 361
Dinosaur*, Sternum in, 113
Distant (\V. L.), Stone Arrow Heads, 1 1 ; Argentine Ento-

mology, 238
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and Ll\ing in Irrcspirable Alin spk.-rc'', ldeuss’s Method,

,
32

Dixon (W. A.), Meteorology of a Guano 1 -land, 254
Dobson (G. EH, an Annehdan Enkwon, 5S3
Dog, Prolonged Fast of a, 347
Domestication of Deer, 27S
Dominica, Recent \ olcanic Eruption in, Edmund Watt, 77 ;

Volcanic Dust from, M. E. Wadsworth, 266
Dorn (Herr), the Propagation of Electricity, 280
Double -Stars : 85 Pegasi, 205 ;

the Colours of, C. S. Peirce, 201
Draper (I>r. J. W.), Does Chlorophyll Decompose Carbonic
Acid? 20

Draper (l rof. Henry), Photograph of the Nebula of Orion, 5S3
Dredging, Deep-Sea Sounding and, 50S
I M itt of Oldham, Peat Ped in, G. II, Morton, 511; P. O.

Hutchinson, 583 ; James Nicjd, 5S3
Dudgeon (Dr. K. E.), Temperature of the Preath, 241, 5S4
Dumas (M,), Occluding G a-es, Experiments on, 89 j

Presenta-
tion ol Civic Crown to, 109

Duncan (W. S.), Speciah-ed and United Pahvant ologieal Re-
search, 120

Duncan (Prof, F. Martin), the T.atc Count I,. F. de Pourtale-,

337: DeliWyeithtts italuu r, Ed. and II., 534; Geological
Climates, 550

Duparquet (Perc) on Ovampo-Lancl, 41
Dusseldorf, Meeting of Iron and Steel ln.-titute, 87, .K2
Dust, Fall of, 76
Dutton (Capt. C. EH, the High Plateau of Ulah, lV>f. A.

Geikicy F.K.S., 324
Dyaks, a 1 '01 e-st People of Borneo, Portraits of, 157
Dyer (Prof. Tiiibclt'ui), on the Botanical Enterprise of die Em-

pire* 39
Dynamic*, Pram, on a Point relating to. S. Tolvcr Prc-P n, 29 ;

G. J. Komaue-, F.K.S., 75 ;
Kcv. W. Clement Ley, 121 ; S,

Tolver Preston, 121

Dynamics, a Trculi e on Elementary, for the Use of Colleges and
Schools, W. Garnett, 265

Dynamic-, Chemical, M. hi. Patti on Muir, 2S5
Dyua L\' v/.'z, IV. A. En:s% 3S5

Early Man in B; itain, Pi«»f. iDyd Dawkins, F.R.S., S2
Ivartk* Current and Magnetic Di turbancc, Win. Elh-, 361
Earthquakes: « d^enatmn

,
Prd. Milne, 64; at Ran/, 06 ;

Prof. Palmier! on, 155; in Surrey, 230; at Eric;, Switzer-
land, 230 ; Further Account-, of the Earthquake in Switzerland,
252; in Manila. 276, 300; in Naples, 300; in Smyrna, 329 ;

11 } dc Clark*, 363; in the Tyrol, 399; "at Fribourg, 519 ; in

Ti an* ylvania, 592; in Rangoon, C15
East, the Sacred Pool: , of the, Edited by 1 . Max Muller, Prof.

A. 11 . Sayce on, 1S9

East Indian Archipelago, Rainfall of the, 43;
La*! on’s Journey in the Noith-West of China, 41
Echinotlerm-, 1 la.moglobin in, 395
EJiis carinata, S:rJ. Fayrer, I.K.S., 124
Eclipse, the Next Total Solar, 112
Edelweiss, the, in England, 87
Edinburgh, Royal Society, 23. 187, 2S4, 331
Education Code, the New, 105
Education, Elementary, 237
Education Report, 29S
Education in New Va aland, 29S
Education I >ek:te, the, 312
Education, the Place of .science in, 529
lvlw aid (M. Pelham). “ six Life Stndie. of Famous Women,

”

Egg, J > .ubie, T. A 11 w. >od, 78
Eisenach, I ormati'm of a “ Thu linger Wald ” Club at, 20
Ekin (Charles), Water Supply, 221
Elder-Pith, Magnetic Echaviour of, 18
Electricity : Electric Currents, Effects of, on the Surfaces of

Mutual Contact of Aqueous Solutions, G. Gore, F.R.S., 21 ;

Electric Current--, some Thermal ElteeG of, W. IT. Preece,

138 ; Electric Eight: M. Jamin’s New Electric Lamp, 17,

E3 E 355 ? Electric Eight, JabloclikofT, 17; Jablochkoffs
Electric Light in Park, 17, 131 ; Dr. John IIopkin?on,
P.R.S., on, 42 ; Proposal to Eight the Sheldonian Theatre,
Oxford, by, 87 ; Wild Candle-, Illumination of the Indus-
trial Exhibition of Melun with, 131, 155; in Paris, 252; at
the Falais R--y.de, P:ui-, 441 ; Electiic Eight a-, an Insect-

Catcher, 567 ;
Experiments in Electric Lighting at Boston,

593 ;
Electrical Observations at Monlsouris, 16 ; Dr. Siemens’

Newest Electrical Results, 135 ; Curious Electric Phenomenon,
F. T. Mott, 193; Electrical Phenomenon at Clarem, 204;
Electrical Ring Figure*, Trof. Reitlinger and Dr. Wackier on,

302; Electrical Stone • Breaker, 302; M. Marcel Dcpre2*s
Apparatus for Tran* milting a Movement of Rotation by Elec-
tricity, 19 ; Instrument for Recording the Notes played on a
Finn* 1

, 19 ; Ridout’s Improved Thermo-Electric Apparatus^
22 ; the way Trees are Struck by Lightning, 65 ; Experiment,
in Electricity, Prof. Ecmstrom, 89 ; Electric Machine,
“ IToIi/V Prof. Kighi on, Sy ; Electric Brakes on the
French Eastern Railway, Achard, no; Electricity and Horti-
culture, 135 ;

Expeiimental Researches in Electricity, Warren
De La Rue, F.R.S., Hugo W. Muller, E.R.S., 149, 174, 196;
Electric Machine, an Immense, 206; Suggested System for

the Transmission of Eight by Electricity, 206 ; a New Rela-
tion between Eight and Electricity, 207 ; the Inventor of the
Electric Telegraph, 219; “Electricity and Magnetism,” Keith
Johnston’s, 240; “Electricityand Magnetism, a Physical Treathe
on,” J. E. II, Gordon, 263 ; on the Propagation of Electricity,

Ilcir Dorn, 2S0
; M. Marcel Dcprcz’s New Electric

Motor, 301 ; a New Kind of Electric Repulsion, Dr. Arthur
Schuster, F.R.S., 535; Electricity and Radiant Heat, 596

Electrode, the Luminosity of a Negative, 133
Electrode matter, Radiant, Dr. J. Puluj, 280
Electrodepodtion, Application of, in the Production of Bronze*

Statuary, IS

Electrometer, a New Capillary, 157
Electrometer Engine, a New, 543
Electrophone (M. Marche), 1 3

1

Elementary Education, 237
Elephant Calf, the Mode* of Suckling of the, II

‘‘Elephant Sugar Cane,” 518
Ellis (Herbert), Stag’s Ilorns, 221

Ellis (A. J., F.R.S. ),
“Notes of Observation- on Mu ical

Beats,” 234
Ellis (Win.), Magnetic and Earth-Current Disturbance, 301
“Embryology, Com av.aEve,” Francis M. Balfour*--, F.U.S.,

Prof. E. Kay Lank ester, F.R.S., on, 601
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Faulds (Dr. Henry), on the Skin-Furrows of the Hand, 605
Faye (M.), on the Physical Forces which have produced the

Present Figure of the Earth, 206
Faye’s Comet, 156, 301, 466, 593
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Gauss, Unveiling of the Statue to, 181

“Gazetta Chimica Italiana,” 161
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Geneva, Thunderstorm in, Prof. Collation, 65 ;

Geology of, 348
Geography : Geographical Note.', 19, 41, 90, 114, 134, 157,

1S4, 205, 231, 254, 280, 303, 351, 376, 455, 467, 544, 569,
596, 61S

; “Geography tor Little Children,” by Mrs. Zim-
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Excursions, 204 ; Geological Society, 21, 71, 91, 163, 1S7,

259; “Geological Record,” 28, 445; Dr. Woodward ap-
pointed Keeper of Geological Department of the British
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603

Germany : German African Society, 114 • List of Scientific

Expeditions sent out by, 41 ; Mitthiilungen of, 544 ; German
Anthropological Society, General Meeting of the, 64 ; Con-
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Gladstone (Dr. J, II., F.K.S.), The Refraction Equivalent of

Diamond* and the Carbon Compounds, 449
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Gratacap (L. P.), Intellect in Brutes, 40S
Gray (Prof. Asa), Botanical Text-Book, 482
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Work done by Man or Animal?, 128 ;
Geological Climates,

532
Heat, Expansion of Glass by, 157 ; the Mechanical Equivalent

of, 596
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Hopkinson (Dr. John, F.R.S.), Electric Lighting, 42
Hoppe-Seyler on Chiorophyllas, 279
Ilorncr (Pere), Death of, 114
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Geology of Queensland, 431

Jamaica Hurricane and the Botanical Gardens, 1). Morris, 538
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and Mines in, C. Nelto, 316 ;

Meteorology in, 342 ;
Tea

Cultivation in, 569 ;
Sir E. J. Reed's Work on, 610 ; Miss

Isabella Bird's Work on, 010 j Coal-Mines in, 6x6; a
Japanese Romance, H. N. Moseley, F.U.S., 288; Japanese
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Ileat, 318 ; Coral Reefs and Islands, 558 ; Solid Ice at High
Temperature, 603

l ees (W.), Keith Johnston's “ Electricity and Magnetism.” 240
“ I/Exploration," 281
Leibnitz, Erection of Monument to, X09
Leichhardts Expedition, a supposed Survivor of, 184
I-ejdy (Dr. J.), Freshwater Khizopods of North America, 165
Leipzig, Branch of ** Thiiringer*wald Club" at, xix
I.e Mans, Balloon Accident at, 253
Lemstrom (Prof,), Experiment in Electricity, 89
Lens, A, of Variable Focus, 280
Lepidosteus, Development of, 520
Lesley (T. P.), Fungus Inoculation for Insects, 31
Lewis (F,), Intellect in Brutes, 40
Ley (Rev. W. Clement), Brain Dynamic*, 12 x ; Cloud Clas ifi-

cation, 144
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Leyden Jars, Voltameters, &c., Reduction of Observations on,

258
Libyan Desert, Geology of, 5S7
Lick Obfervatory, the Proposed, 515
Light and Electricity, 11 New Relation between, 207
Light, on a Mode or Explaining Transverse Vibrations of, J. W,

Frankland. 317Frankland, 317
Light, Transverse Vibrations of, 363
44 Light and Ileat.” Capt. W. Sedgwick, 483
Light, Polarisation of, Experiment in, 595
Lighthouses, Migratory Birds at, 25
Lighthouses and the Migration of Birds, 477
Lighting our Coasts, present System of, 229
Lightning, the way Trees arc struck by, 65 ;

L. Gumming, 220 ;

the Sorbonne struck by, 466
Lightning Ball, W. F. Smith, 267
Lightning Conductors, C. McPherson de Bremon, 3S2 ; W. H.

Preece on the best Form' of, 446; Richard Anderson on the
Necessity for a Regular Inspection of Lightning Conductors,

446
Linn (James), Cup-marked Stones, 122
Linnean Society, 39, 71, 115, 162, 210
Lions, Decrease of, in Algeria, 204
Liquids, the Cooling of, 280
Lissajous (M.), Death of, 299
“Livadia,” Russian Imperial Vacht, 270
Liveing and Detvar (Professors), On the Spectra of the Com-
pounds of Carbon with Hydrogen and Nitrogen, 620

Liverpool, Proposed University College at, 20$, 307, 519
Lloyd (NV. A.), Death of, 274 ;

Obituary Notice of, 299
14 Loch Etive,” and 44 The Sons of Uisnach,” 289
Lochaber, Parallel Roads of—the Problem and its Solutions,

W. Jolly, 68
Locke (John), The Stone in the Swallow’s Nest, 146
Lockyer (J, Norman, F.R.S.), On Multiple Spectra, 4, 309, 562
Locusts and Coffee-trees, Dr. A. Ernst, 40S
Logarithms, Four-Figure and Anti-Logarithms, 496'

London Missionary Society, Exploration of East Central Africa,

*9
London Clay, Diatoms in the, \V. H. Shrubsole, 221
London University, Examinations and Women, 399
London, the Succession of Temperature and Rainfall in the

Climate of, II. Courtenay Fox, 445
London, the Geology of, \v. Whitaker, 4S1
London Mathematical Society, 71, 162, 614
Long (Herr), Diffusion of Salts in Aqueous Solution, 280
Longitude, Telegraphic Determination of, 496
Loomis (Prof.), qn the Temperature of the United States, 594
Lozano (Don Eduardo), 44 Estudios Fisicos,” 302
Lubbock (Sir John), on the Habits of Ants, 184
Ludlam (Henry), Death of, 203
Ludwig (Prof.), on the Decomposition of Organic Compounds by

Zinc Powder, 89
Lunar Rainbows, Anne Gifford, 319
Lunn (Charles), 44 Vox Fopuli : Sequel to the Philosophy of

Voice,” 556

MacCormack (Henry), Intellect in Brutes, 362
Macfadzean (James), the Songs of Birds, 12
McGill College, Montreal, the New Museum, 614
Mackinlay Ranges, Expedition to, 570
McLachlan (R., F.R.S,), “The Tricboptern of the European

Fauna,” 314 ; Prosopistoma functifrons
, 460

McLeod (Prof. Herbert, F.R.S. ), the Recent Gas Explosion,
390, 337

McNally (C. J.), Temperature of the Breath, 334
Magic Mirrors of Japan, Experiments on, 133
Magnet, on the Best P'orm of, for Magneto-Machines, W. Ladd,

446
Magnetic Experiment, a Pretty, 133
Magnetic and Earth-Current Disturbance, Wm. Ellis, 361
Magnetic Storms, Aurora Borealis and, 361
Magnetic Storm, G. M. Whipple, 558
Magnetisation, Influence of, on Iron, Signor Piavoli, 89
Magnetism, Terrestrial, Comparative Curves in, Rev, S. J.

Perry, F.R.S., 120; J. Capelb, 220
Magnetism, Terrestrial, 0:1 Some Points Connected with, Warren
De La Rue, F.R.S., and Hugo W. MUller, F.R.S,, 169;
Prof, B. Stewart, F.R.S

, 146, 202

Magnetism and Electricity, a Physical Treatise on, J, E. H.
Gordon, 263

Magnetograph on the Comparison of Declination, at Various
Places, Prof. W, G. Adams, 447

Magnetometer, the Biiilar, Modification of, 544
MaUet (J. W., F.R.S.), 44 Revision of the Atomic Weight and
Valence of Aluminium,” 21 ; Artificial Diamonds, 192

;

Geology of the Henry Mountains, 266
Mallory Screw, a New Vessel Propelled by, 252
Malvern Hills, Camps on the, 21

1

Mammoth Skull, Discovery of, at Posen, 66
Man, Comparative Anatomy of, Prof. Flower, F.R.S., 59,

78. ?7 . , „
Man, Primitive, 82
Manchester, Victoria University, 274
Manila, Earthquake at, 276, 3C0
Mann (C.), Meteorology of South Australia, 120

Maoris, the Colour Sense of, 494
Map of Existing and Projected Railways in the Provinces of

Rio de Janeiro, Minas, and San Paulo, 205

Maps, Fresh, in the British Museum, 184

Marble, Coloured, Discovery of, in Japan, 88

Marine-Zoology Class, Alfred C. Haddon, 560
Mariottc’s Law, Variations from, 61

Mars, Polar Compression of, 112

Marsh (Prof. O. C.), Toothed Birds of Kansas, 457
Maskelyne (N. Storey, F.R.S., M.P.), Obituary Notice of Prof.

W. Miller, 247
Mason College, Birmingham, 514; Prof. Huxley’s Address,

545
Mathematical Society, 71, 162, 614
Mathematical Journals, J. W. L. Glaisher, F.R.S., 73
Mathematics, American Journal of, 276 -

Mathematics, Pure and Applied, Synopsis of Elementary Results

in, G. S. Carr, 582
Matter, a Fourth State of, W. Crookes, F.R.S., 1 53 ;

Duke of

Argyll, 168 j S. Tolver Treston, 192 ; E. Douglas Archibald,

218; George E. Newton, 240

Matter, Experiments on the States of, J. B. Hammy, 483

Matter in the Liquid State, Conditions Necessary for the Exist-

ence of, Thomas CarncUcy, 434
Maximum and Minimum Energy in Vortex Motion, Sir William

Thomson, F.R.S., 618

Maya History, the Katuncs of, 442

Meat, Tinned, Reported Poisoning by, 567

Medical Congress, International, 275
Medusa, Freshwater, n New, Prof. E. Ray Lankester, F.R.S.,

147, 177, 190, 241, 316, 361 ;
Prof. G. J. Allman, P.R.S.,

177, 218, 290; G. J.
Romanes, F.R.S., 177

Mechanics, Elementary Applied, T. Alexander, 265
“ Mechanism of the Human Voice, Emil Behnke, 239

Melanesia, the Religious Beliefs of, 211

Mclun Base Line, 329 _ , _ t „
Memory, Reversals by, Rev. Geo. Henslow, 241 ; Feat of, 252

Menhaden, the, G. Browne Goode, 335 . „
Mensurational Spectroscopy, Three Years’ Experimenting iin,

Prof. Piazzi Smyth, 193, 222

Mercurial Air-Pump, a New, 543
Mercury, Transit of, 67 ;

Visibility of, to the Naked Eye, T.

D. Simonton, 119 ,

Mercury, the Surface Tension of, Experiment illustrating, 157

Meredith (Mrs, L. A.),
44 Tasmanian Friends and Poes,

Feathered, Furred, and Finned,” 300
. . ,

Messer (F. A.), 44 A New and Easy Method of Studying British

Wild Flowers by Natural Analysis,” 532

Metalloids, on the Spectra of the, Dr. A. Schuster, F.R.S., 444

Metals, New, Trof. T. S. Humpidge, 232

Metamorphic Rocks, Ireland, G. II. Kinahan, 606

Meteorology 1 Meeting of the International Congress of Meteor-

ology at Vienna, 16 ;
Meteorological Society, 23, 139, 235

;

Climatological Stations of, 5945 U.S. Weather Maps, 36,

ico, 249, 372, 516; Proposed Alteration in the Hour for

Simultaneous Observations, 86; Meteorology of the Italian

Mountains, Rev. Trof. F. Denza on, 87 ;
Meteorology or

South Australia, C. Mann, 120 ; C. Todd, 120 ;
Intercolonial

Meteorological Conference at Sydney, 160; Meteorological

Observatory, Santis Mountain, 131 ;
Meteorological Notes,

1 32, 253, 594; Missouri Weather Report, 253 ;
Meteorology

of a Guano Island, W. A, Dixon, 254? Scottwh Meteoro-

logical Society, 275 ?
International Meteorology, $®*
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568 ; Meteorology in Japan, 342 ; Station in Mexico, 399

;

Rainfall of the East Indian Archipelago, 434 ; the Climate,

&c„ of London, 44S ;
Prof. Loomis on the Temperature of

the United States, 594 _ _ . _ _ _ _ „
Meteors : W. OdeU, 193 J

Mmor G* L * Tupman, 242 j F, C.

Penrose, 267 ;
the August Meteors, 374 ; in India, 431 ; C.

Thwaites, 484
_ Mexico: Exploration of Ancient Remains of, by M. Desire
* Charnay, 42 ; Meteorological Stations in, 399
Meyer (Prof. V.) on the Density of Iodine Vapour, 130
Miami Natural History Society, 374
Michaells (Dr. A.), Presentation of Cothenius Medal to, 86
Microscopes and Telescopes, Construction of, 607
Middleton (Morton, jun,), Cup-marked Stones, 77
Midland Union of Natural History Societies, Annual Meeting,

182; the ** Darwin Prize*’ of^ 299
Milan, Discovery of Pile-Dwellings in, 65
Miller (Prof. VV. II.), Death of, 86 ;

Obituary Notice of, N.
Storey Maskelyne, F.R.S., 247

Miller’s Chemistry of the Carbon Compounds, New Edition,

530; Prof. II. E. Armstrong, F.R.S., 559
Milne (Prof. J.) t Earthquake Observation, 64 ;

Seismology in

Japan, 20S
Minchin (Prof. George), 44 Treatise on Statics,*’ 52
Mind, the Brain as an Organ of, Dr. II. Charlton Bastian,

F.R.S., 381
Minima of Algol, 156
Mineral, New, from the Champlain Iron Region, 27S
Mineraloglcal Society of Great Britain, General Meeting of, 87,

140, 431 ? Annual Meeting, 39S
Minerva Ornaments, Prof. E. W. Claypole, 193 ; Prof. A. H.

Saycc, 219
44 Mining and Mines in Japan,” C. Netto, 316 ,

Mines, Royal School of, Appointment of \V. C. Roberts,
F.R.S., to, 39 |

Minor Planets, 89
Miocene Flora, 349
Missouri : Weather Service Report, 253 ;

the Tornadoes in, 253 ;

the Archeology of, 519
Moeblus (Prof.), on the Food of Marine Animals, 528
Molecular Physics in High Vacuo, Contributions to, W. Crookes,

F.R.S., 101, 125
Molecular Weights of Substances, on the Relation between, and

their Specific Gravities when in the Liquid State, Prof. T.
E. Thorpe, F.R.S,, 2C2

Molecules, the Weight of, 350
Moll (Dr. J. W.), Excretion of Water by Leaves, 403
Mollusca of the Mediterranean, Dr. T. Gwyn Jeffreys, 452, 477
Mollusk, a Doubtful British, Grant Allen, 435
Monkeys in the West Indies, John Imrie, 77 j Edmund Watt,

318
Monkey, Utilisation of a Langur, 39S
Monstrous Beetles, 520
Mont Blanc, Ascent'.'of, by a Blind Man, 495
Moon, the apparent distance of 375
Monro (C, J,), on the Simplest Continuous Manifold of Two

Dimensions and of Finite Extent, 218
Montsouris, Electrical Observations at, 16
Morphologisches Jahrbuch, 161, 552
Morris (D.), The Jamaica Hurricane and Botanical Gardens.
,538

* Morton (G. II. ), Peat Bed in the Drift of Oldham, 51

1

Moseley (H. N.), Remarkable Discovery of a Murder in Ber-
muda, 170 ; A Japanese Romance, 288

;
Obituary Notice of

Louis Francois de Pourtales, 322 ; Swiss Chalets 559
Mosquitos, Flies, and Blight, Protection against, Wm, Chappell,

F.S.A., 11
Mosquitos and Quassia, J. B. Dancer, 338
Mosquito., M. A. Veeder, 460; II. J. Johnston-La vis, 51

1

. if*% E
:
L.), Loss of. In the Atalanta, 1S1

,
Motay (Teas e du), death of, 204
Motion in Algm, Herr Stahl, 114

T
3\,

Curio“s
C?iectrlc Phenomenon, 193 ; Aurora

Borealis and Magnetic Storms, 361
*

) Mouchet (M.), Researches on the Utilisation of Solar Heat,
206

Moulton (J. F.), Energy and Force, Prof. W. IC. Clifford,
F.R.S., 122

Mountaineering Exploits in South America, E. Whymper’s, 19
Mourlon, Geology of Belgium, 348

Muckley (W. J.),
11 Handbook for Painters : on Colours,” 357 :

Mueller (Baron F. von, F.R.S.) 44 Encalyptographia,” xz8

Muir (M. M. Pattison), Chemical Dynamics, 285
Miller’s 44 Chemistry of the Carbon Compounds,” 530 j Recent
Chemical Research, 608

Mulder (Prof. J. G.), death of, 87 ;
Obituary Notice of, 108

‘

MUller (Hugo W,, F.R.S.), The Aurora Borealis, 33; the

Inevitable test for Aurora, 96; Aurora Borealis and its

Colours, 169 ;
Experimental Researches in Electricity, 149

;

on some Points connected with Terrestrial Magnetism, 169
Miiller (Prof. F. Max), The Sacred Books of the East, 189
M idler (Dr. Hermann), Alpine Flowers, 204 ; Saxtfraga

ttmbrosa adorned with brilliant Colours by the Selection

of Syrphidsc, 219
MUller (Fritz), Branch-Cutting Beetles, 533
Multiple Spectra, J. Norman Lockyer, F.K.S., 4, 309, 562
Mundelln (Mr.), On Education, 274
Munro (Dr. Robert), A Scottish Crannog, 34
Murder, Remarkable Discovery of, in Bermuda, II, N. Moseley,

170
Murray (John), Structure and Origin of Coral Reefs and Islands,

35

1

Museufn Conference, E. M. Holmes, 10

Museum of Natural History, The New, 237
Museums, Dr. GUnther, F.K.S., on, 393
14 Musical Beats, Notes of Observations on,” A. J. Ellis, F.R.S.,

234
Mussooree, India, Violent Hailstorm at, 229
Myer (General Albert J.), Obituary Notice of, 462

Naim Tal Landslip, E. Douglas Archibald, 533
Naples, Shock of Earthquake in, 300
Natural History, the New Museum of, 237
“Native’s Hygiene: a Series of Essays on Popular Scientific

Subjects, with special reference to the Chemistry and Hygiene
of the Eucalyptus and the Pine,” C. T. Kingzett, 142

Nebula, Variable, near ( Tauri, 231
Nebula*, Two New Planetary, Edward C. Pickering, 327
Nebula in Orion, Photograph o p

, Prof. Henry Draper, 583
Ncfodoscopc, a New Form cf, 132
Nest of the Swallow, Stone in the, W. E. A. Axon, 242
Ne t- Building Amphiopods, 594
Netherlands Zoological Society, 203
Neumann (I)r. Karl), Death of, 252
Newcastle College of Science, 519
Newfoundland, Island of, Railway across, 1S4
New Granada, Coffee Diteast* in, Dr. A. Ernst, 292
New Jersey, Geological Survey of, 348
New South Wales, Discovery of Silver and Gold in, 183
Newton (Prof. Alfred, F.R.S. ),

44 Winter Swallows,” 29 ; Songs
of Birds, 122 ;

on the Migration of Birds, 477
Newton (Geo. E.), a Fourth State of Matter, 240
New York, Report of Central Park Menagerie, 16
New Zealand, New Map of, 134 j Establishment of a New

School of Agriculture at Canterbury, 182 ; Education in,

29S
; New Zealand Institute, 461 ; Manual of Indigenous

Grasses of New Zealand, J. Buchanan, 532 ; University of,

560
Niagara River, Soundings of, 41
Nicholls (W. W.), Intellect in Brutes, 266
Nicols (Arthur), Depraved Taste in Auimab, 339
Nielcl (James), Carboniferous Forest at Oldham, 30 ;

Peat Bed
in the Drift at Oldham, 460, 583

Nineteenth Century Building Society, 568
Nitrogen, the Influence of Bodily Exercise on the Eliminintion

of» 445
Noailics, Railway at, 40
North America, Freshwater Rhizopods of, J. Leidy, 165
North American Geology^Idaho and Wyoming, Prof. Archi*

bald Gcikie, F.R.S., 268
Norton (Lord), and Elementary Education 165, 237
Norway, Old, Trof, Arch. Geikie, F.R.S., 117
Norway, Science in, 574
Nnovo Giornale Botanico Italiano, 136
Nyanza (Lake), Mr. J. Stewart on, 67
Nyassa, Lake, Plants from, 586

Obach (Dr.), Action of Phosphorescent Light on Selenium, 496
Ober (F. A.) 44 Camp,* in the Caribbees. The Adventures of aOber (F. A.) 44 Camp* in the Caribbees,

Naturalist in the I.esser Antilles,” 214



K1V INDEX \Naiuret Etc. 7, \SS

O’Brien (C. G.), An Octopus, 5S5
Observatories; Annual Visitation of the Royal Observatory,

130; Report of, 158; Imperial, Strassburg, 132; Algiers

Observatory, M. Coggia appointed Director* 154; Chicago
Observatory, 301 ; Mount Etna, 373 ; The Proposed Lick,

' 5 * 5 ; The Paris Popular, 592; The Radcliffe, 599; The New
Warner, 614.

Occupation of a Fixed Star by Saturn, 112
Ocean Temperatures, Ilcrr von Boguslawski, 114
Ocean Circulation, Dr. William B. Carpenter, F.R.S., 217.
Octopup, C. G. O’Brien, 585
Odontornithes ; a Monograph of the Extinct Toothed Birds of

North America, 457
Ohlenschlager (Prof. II.), Prehistoric Map of Bavaria, 68
Oldham, Carboniferous Forest at, James Nicld, 30; Peat Bed in

the Drift of, G. H. Morton, 511 ; P. O, Hutchinson, James
Nicld, 460, 583

Oliver (J, A. B.), Aurora Borealis and Magnetic Storms, 361
Olympia, Austrian Expedition to, 68
Onagracirc, Stipules in, 521
Oppert (G.‘), ** Weapons and Politics of the Ancient Hindus,”

58i
Optical Illusion in looking at Geometrical Figure?, 207
Optical Property of the Cornea, 595
Orchids, Australian, R. O. Fitzgerald, 53
Ordnance Survey, the, and the Government, 135
Organic Qualitative Analysis, Dr. Jlarfocd’s “Lehrbuch” of,

581
Organs of Deep-Sea Animals, M. O. Griuim on, 278
Origin of Species, the Coming of Age of, Prof. T. II. Huxley,

F.R.S., I

Orion, Photograph of the Nebula in, Frof. Henry Draper, 583
Ornaments, Minerva, Prof. E. W. Claypolc, 193 ;

Prof. A. H.
Sayce, 219

u Ornithological Journal of the Winter of 1878-79,” T. A.
Harvie-Brown, 315

Osborne (Rev. J. A.), Parthenogenesis in the Colcoptera, 509
Ostrich, Extraordinary Contents of Stomach of, 66
Ovampo-Land (Western Africa), Pere Duparquet on, 41
Overton (C.), Stags’ Horns, 221

Owen (Richard, C.B., F.R.S.), Notice of (with Portrait ), 577
Oxford Observatory, 599
Oysters, Green Colour of, 549
Ozone; Liquefaction of, 560; Liquid, 596; Atmospheric, 617

Page (F.
J.

M.), Experimental Researches on the Time Relations

of the Excitatory Process in Frogs 137
Printing, Luminous, Fredk. V. Dickins, 121

Palaeontological Research, Specialised and United, \V. S.

Duncan, 120
Palaeontological Nomenclature, the Right of Priority in, 348
Paleontological and Embryological Development, Prof. Alex.

Agus-iz, 424
Palaeozoic and Eozoic, Principal J. W, Dawson, F.R.S., 382

Palandcr (Lieut. A. Louis) Elected Corresponding Member of

the French Geographical Society, 90
ralmieri (Prof.) on Earthquakes, 155
Papin (Denis), Statue of, 431
Paraglobulin, the Rotatory Tower of, 596
Paris : Academy of Sciences, 24, 48, 72, 92, II 6, 140, 164, 187,

212, 236, 260, 284, 308, 332, 356, 380, 4^2, 456, 480, 504,

528, 552, 576, 6oo, 624 j Access to the Library of the, 539 ;

Monthyon Prize Awarded to M. Camille Flammaricn, 154

;

Admiral Mouchez on the Paris Observatory, 65 ;
Formation

of a Society in, for the Prevention of Excessive Smoking, 65 >

Small Pox in, XU; Jabluckhoff Lights in, 131 ;
Electric Light

in, 252 ; the Electric Light in the Palais Koyale, 441 j
Street

Astronomers in, 182 ; Improvements in the National Library,

25a, 276, 495 ; Popular Observatory, 592
Parker (W. K., F.R.S.), “ On the Structure and Development

of the Skull in the Batrachia,” Part 111 ., 161

Parke* Mmeum of Hygiene, First Annual Meeting in connection

with, 300
Parliament, Science in, 7
Parthenogenesis in the Colcoptera, Rev. J. A. Osborne, 509
Pascal, Statue to, 347, 441
Paterson (George), Large Hailstones, 292
Patterson (Robert Lloyd), ** Birds, Fiibez, and Cetacea commonly

frequenting Belfast Lough,” 289

Peabody Institute of Baltimore, Thirteenth Annual u Report
cf, 205

Peal (S. E.), Sounds made by Ants, 583
Tent Bed in the Drift of Oldham, J.

Nield, 460, 583 ; G. II.

Morton, 51 1 ; P. O, Hutchinson, 583
Peat-Mosses of Europe and North America, R. Braithwaite,

55^
Peaty Water, Action of the Air upon, Miss ITalcrow and Dr.

Frankland, 139
Pegasi, 85 ; Double-star, 205
PeF-ho, the Yang-bc, and the Yellow River, Surgeon H* B.
Guppy, 486 j

T. Mellard Reade, 559
Peirce (C. S.), the Colour of Double-stars, 291
Peirce (Prof. Benjamin, F.R.S.). Obituary Notice of, 607
Pendulum Experiment, Foucault’s, Peimancnt Record or Chas*
R. Cross, 240

Penrose (F. C.), Large Meteors, 267
Perry (Prof. John), Seeing by Telegraphy, 31 j

Wire Torsion,

604
Perry (Rev. S. J., F.R.S.), Comparative Curves in Terrestrial

Magnetism, 120$ Aurora Borealis and Magnetic Storms,

361 ; Fire Ball, 362
Tevselds, The Shower of August, W. F. Denning, 470
Perthshire Society of Natural History, Dr. James Geikie elected

President of, 66
Petermann’s Mittheilungen, 158, 254, 351, 596
Peters (Prof. C. A. F.)

r
death of, 67 ; Obituary Notice of, 88

Petersen (Carl), Death of, at Copenhagen, 206

Petersen (Professor Julius), Text -books of Geometry, 360
Petrie (Wm. Flinders), The British Museum Attendants, 33®
“ Waiting Carriage,” 534.

Petroleum Spirit and Analogous Liquids, 448
Phene (Dr.), On Prehistoric Customs in the Pyrenees, 478
Phenomena of Explosion of Bombs by Freezing of Water,

Prof, liagenbach on, 302
Philadelphia Academy of Natural Sciences, u6, 236; Pro*

eecdings, 330
Phillips (J, A.), the Heat of the Comstock Lode, 337
Philology, English, Recent Progress of, Rev. A. H. Sayce, 167

Philosophy of Voice, Vox Popull, Sequel to the, Charles Lunn,

556
Phosphorescence and Carbon Compounds, 543
Phosphoric Acid in the Urine of Cows, 595
Photo-Electricity, Prof. Mincbin’s Researches on, 91

Photographic Society, 48 ;
Exhibition of, 540

Photographs from a Balloon of the Land below, 183, 204

Photographing by Lightning, 351
Photophone, the, Prof. Silvanus F* Thompson, 481

Photophone and Selenium, Prof. Graham Bell, 500

Phylloxera, Appearance of the, in the Vineyards of Vesuvius

and the Gulf at Puzzioli and Pianura, 17

I Physical Society, 16, 22, 91, I 39» 210, 258

Physical Notes, 18, 89, 133, 156, 20S 280, 301, 350, 375, 521,

Physical Aspects of the Vortex-Atom Theory, 145 j
S. Tolver

Preston, 56
Physical Science in Russia, 207
Physics without Apparatus, 320, 343, 366, 438, 462, 488, 537,

?88
1 Physiological Chemistry,” by Prof. A. Gamgec, F.R.S., 398;

Work on, 190
for recording the Notes played

I’iazzoli (Signor), the Influence of Magnetisation on Iron, 89

Pickering (Prof. Edward C.) : Two New Planetary Nebu sc,

327 (Novel Celestial Object, 483 5
Ceragki’s New Variable

Star, 603
Pile-Dwellings, Discovery of, in the Vicinity of Milan, oo

Planets, Minor, 89 .

Planetary Nebulce, Two New, Edward C. Pickering, 327

Plants of the Coal Measures, Prof. W, C. Wiltiamson, P.R.S.,

281

Plants, Digestion in, 521

Plants fiom Lake Nyasaa and Lake Tanganyika, 5S6

Plummer (John I.), might of the Aurora, 362

Pneumatic Clocks, 226

Pogson (G. Ambrose), Thunderstorms at Hamburg, 155

Polar Expedition, 1877-78, the Scientific Results of the Hovgaie,

171



Polar-Compression of Mars. 112

Polarisation Spectroscope of Great Dispersion, a Rotary, 360

Polarisation of Light, Experiment in the, 595

Polariser, Prazmowski’s, i57
Ponton (Mungo), his Inventions, &c„ 43

J T_.

Population, the Increase of, in England and Wale?, R. Price

Williams on, 205
Population of the Earth, 4*7

Porcelain Clays, Japanese, 349
J

Posen, Mammoth Skull discovered near, 66

Potagos (Dr. Panagiotds), hU Travels, 134
Pottery, Prehistoric, of Missouri, 519
Pourtales (Count Louis Francis de), Obituary Notice of, H. N.

Moseley, F.R.S., 32a ; Prof. P. Martin Duncan on, 337 ;

Obituary Notice of, Prof. Alexander Agassiz, 371

Prague, Congress of Bohemian Naturalists, 109

Pratt (Orson, sen.), “ Key to the Universe,” 290

Preece (W. H.), New Microphone, 133 ;
on some Thermal

Effects of Electric Currents, 138; on the Best Form of

Lightning-Conductor, 446
Prejevalsky (Col.), Letter from, 41
Pressure, fee under, Dr. Thos. Camelley, 583
Preston (S. Tolver), on a Point relating to Brain Dynamic*, 29

;

Brain Dynamics, 121 ; on Vortex-Atom Theory, 56 ; on

Vortex-Atoms, G. H. Darwin, F.R.S., 95 J
Vortex-Atom*,

121 ;
a Fourth State of Matter, 192 ;

the Recent Gas Explo-

sion, 265 ; on the Mode of Explaining the Transverse Vibra-

tions of Light—the Expression ** Radiant Matter,” 3631
Evolution and Female Education, 485

Primeval Europe, a Fragment of, Prof. A. Giikie, -R.8., 4^0;
Duke of Argyll, F.R.S. 4^7

Primitive Man, 82"

Priz Volta
,
Award of the, 299

Proceedings of the Boston Society of Natural TIislory, 186

Proceedings of the Linnean Society of New South Wales, 234
prosopistoma punctifrons, U. McLachlan, F.R.S.

,
460

Public Health, Society of Arts Conference on, 151
Puluj (Dr.J.), Radiant Electrode Matter, 2S0
Pyrenees, Prehistoric Customs in, Dr. Phene, 478
Python, a Doctor’s Encounter with a Sick, 541

" Qualitativen Analyse, Lehrbuch dor organischen,”
t
Dr. Chr,

Th. Barbed, 581
Quarterly journal of Microscopical Science, 503

Queensland, Discovery of Gold-Field in, 13T, 329; R, I.
Jack’s Reports on Geology of, 431

Qucenwood College Mutual Improvement Society,

Qnetelet, Unveiling the Statue of, 131
Quiroga (Don Francisco), “Estudio Microgr&Hco ne Algunos

Basaltos de Ciudad-Real,” 582

Rae (J.), Anchor-Ice, $4
Radiant Heat in Gases, Absorption of 543
Radiant Heat and Electricity, J596“ Radiant Matter,” S. Tolver Preston, 363
Radiation—a Query, 363
Radiometers, Suggestion with regard to, 252 j

with, 350
Experiments

-

Rainbow.*, Lunar, Anne Gifford, 310
Rainfall of the East Indian Archipelago, 434
Rainfall of Sierra Leone, W. Hume Hart, 585
Ralton (Dr.), Suez Canal Rock Salt, n; Sodic Chloride

Crystals, 11

Ramsay (Prof. A. C., F.R.S.), Presidential Address at the

Meeting of the British Association at Swansea, 383
Ramsay (W.), On the Critical State of Gases, 46

Regel (Dr.), on the Flora of Turkestan, 19
Reitlinger (Prof.) Electrical Ring-figures, 302
Repulsion, Electric, a New Kind of, Dr. Arthur Schuster,

F.R.S., 535
Rcnahaw (A. G.) “Sarsens,” 55
Retina, the Action of the, 89
Reversals by Memonr, Rev. Geo. Henslow, 241

Revue de$ Sciences Naturelles, 20, 283
Revue Internationale des Sciences, 20

Revue Internationale des Sciences Biologiques, 161

Revue d’Anthropologie, 503 ...
Rheims, Meeting of the French Association for the Advance-

ment of Science, at, 154, 276, 397
Rhizopods, Freshwater, of North America, J. Leidy, 165

Rice (J. M.), and W. W. Johnson’s Treatise on the Differential

Calculus, 509
Richardson (Dr, B. W„ F.R.S.), Further Observations and

Researches on FleuVs System of Diving and Living in

Irrespirable Atmospheres, 32 ; On a Prolonged Fast by a

Dog, 347
Ridout’s Improved Thermo-Electric Apparatus, 22

Rifled Arms, Sir Joseph Whitworth on, 130

Righi (Prof.), Holtz’s Electric Machine, 89
Riaimer (Richard), Land and Freshwater Shells of Great

Britain, 483
Ring and Cup Stones, 221

Ring-figures, Electrical, Prof. Reitlinger and Dr. Wachter on,

302
Rio de Janeiro, Minas and San Paulo, Map of Existing and

Projected Railways in the Provinces of, 205
Ritter (Dr. Karl), Presentation of a Gold Medal to, 17
“ River of Golden Sand,” Capt. W, Gill, 26

Rivers (General Pitt [Lane-Fox]) Anthropological Collection,

489, 51

1

Rivers, the Classification of, Surgeon II. B. Guppy, 606
M Revista Scicntifico-Industriale,” 20, 46, 234, 480, 503
Robinson (Rev. Dr., F.R.S.), On the Constants of the ‘Cup

Anemometer, 404
Robinson (James F.), “ British Bee-Farming,” 433
Rock Salt, Suez Canal, Dr. Ralton, 11

Rock-weathering, as Illustrated in Churchyards, Prof. A,
Geikie, F.R.S., 104

Rodd’s (Edward Ilearle),
11
Birds of Cornwall and the Scflly

Islands,” 507
Rodwell (G, F.), Etna, Prof, O. SilvestrJ, 359
Roemer (Dr.), “Lethcea geognoatica,” 264
Rogers (J. Innes), Spectre of the Brocken at Home, $51
Rolleston (Prof., F.R.S.) on Round and Long Barrows, 478
Romanes (G. T*» F.R.S.) on Brain Dynamics, 75 ;

the New
Freshwater Jelly-fish, 177

Ronalds (Sir F.), Catalogue of Works on Electricity, Magnet-
ism, &c., 87

Rooks at Kirkwall, 88
Ross (Col. W. A.), Alphabetical Manual of Blowpipe Analysis,

336
Rosse (Lord, F.R.S.), his Telescope, 75
Rowland (Prof.), on Thermometry, 18

Royal Academy of Music, Signor Alberto B. Bach on the Culti-

vation of the Voice, and his Resonator, 204
Royal Geographical Society's Proceedings, 19, 157* 232 > 35 L

468, 544; Fiftieth Anniversary of, 1 14; Journal, 569
ion, Prof. W, II. Flower, F.K.S., at t

L
Royal Institution, Prof. W, II. Flower, F.R.S.

,

Annual Meeting, 17 ;
proposed Lectures at, 40

Royal School of Mines, Prizes and Associateships i

at the, 16

;

Rankine (1 rof. Macquorn), Memorial Volume to, 539
Rayleigh (Lord), Colour Combinations, 133
Reade (I. Mellard), the Yang-tse, the Yellow River, and the

Pei-ho, 569
Reale Jstltuto Lombardo dt Scienze e Lettere, 46, .88, 160,

*34,257. 38^504.6*3
,Rede Lecture, Prof. Humphry's, 115

Reed (Sir E. J.), “Japan/ 6to
Reefs, Cora!-, and Islands, Prof. Joseph LeConte, 55S
References t ) Authorities in Scientific Memoirs, 203

Royal School of Mines, Prizes and Associateships awarded, 253
Royal Society, 21, 46, 70, 91, 129, 137, 161, 186, 209, 234,

258, 283, 404
Royal Society of New South Wales, Sydney, Annual Meeting

of, 253
Royal Microscopical Society, 235 ; Journal of, 282
Ruby Lake, disappearance of water from, 41
Rudlcr (F. W.), Address in Section D at the British Asso-

ciation, 421
Rugby School Natural History Society, 17
Russell (Dr. W, J.), and Dr, West, on the Relation of the Urea

to the total Nitrogen of the Urine in Disease, 186 j Absorp-
tion Bands in Certain Colourless Liquids, 368

Russell (lion. F. A. R.), Experiments on Thin Films of Water
with regard to the Absorption of Radiant Heat, 447

Russia : Phy.dcal Science in, 207 ; Russian Geographical Society,

1575 Isvestia, 348 ; the Imperial Yacht Liveufia, 270



XVI INDEX f
Nature, Dee. 2, 1880

Sacred Books of the East, Edited by F. Max MUller, Prof. A.
H. Sayce on, 189

St. Elmo’s Fire, 375
St. Gothard Tunnel, 40, no, 130, 229
St. Petersburg Society of Naturalists, 183
Sakhalin, the Miocene Flora of, 349
Salt : Rock, Suez Canal, Dr. Ralton, n ; Tables for the Analysis

of a Simple, A. Vinter, 337
Salts, Diffusion of, in Aqueous Solution, ITerr Long, 280
Sanderson (Dr. Burdon, F.R.S.), “Experimental Researches on

the Time Relations of the Excitatory Process in Frogs,” 137
Sanitation, Society of Arts Conference on, 154
Sanitary Congress, 540
Sanitary Institute, 519
Sapphire Mines in Siam, 230
“Sarsens,” A. G. Renshaw, 55
Saturn : Occupation of a Fixed Star by, 112 ;

the Satellites of,

399
Saxifraga umbrosa adorned with Brilliant Colours by the Selec-

tion of Syrphidm, Dr. Hermann Muller, 219
Sawyer (John), “Automatic Multiplier and Calculator,” 316
Saxon and Thuringian Natural History Society, General Meeting

of, at Nordhausen, 131
Sayce (Prof. A. II.),

11 Science of Language,” A, H. Keane, 49

;

Garrick Mallery’s “Introduction to the Study of Sign
Language among the North American Indian*,” 93 ;

the Recent
Progress of English Philology, 167 ; the Sacred Books of the
East, Edited by F. Max Muller, 180; Minerva Ornaments, 219

Scandinavian Naturalists and Physicians, Meeting of. at Stock-
holm, 130

Scandium, 350
Sch&berle’s Comet, 467
Scheffer (Dr. Rudolf), Obituary Notice of, Henry O. Forbes, 12
Schlagintweit (Ilerr Robert von), Arrival of, at New York, 68
Schomburgk (Dr.), Report on the Progress of the Botanic Garden
and Government Plantation of South Australia, 253

Schools^the Opportunities of Science Masters at, Francis Galton,

Schubert (Gottliilf Heinrich von), Celebration of the Cen-
tenary of the Birth of, 66 I

Schubert (Dr. H.), “Kalkiil der abzahlenden Geomctrie,”

Schuster (Dr. A., F.R.S.), on the Spectra of the Metalloids,

444 ; New Kind of Electric Repulsion, 535
Schwendler (Louis),

11
Instruction for Testing Telegraph Lines

and the Technical Arrangement of Offices,” 94 ; on the utili-

sation of Monkeys for Work, 398
Schwerin, Exhibition of Apparatus relating to Bee-Culture

at, 17
Sciacca, Discovery of Coral near, 131
Science in Parliament, 7
Science Masters, the Opportunities of, at Schools, Francis Galton,

F.R.S., 9
Science and Art. Museum of, in Aberdeen, 66
Science and Agriculture, Earl Spencer on, 182
Science and Culture, Prof. T. II. Huxley, F.R.S., 545
Science, the Place of, in Education, 529
Science, a New Journal, 275
Sciences Naturefles, Revue des, 283
Scientific Practice, 229
Scientific Societies, Provincial, and the British Association, John

Hopkinson, 319, 440
Scientific Worthies, XV

L

: Richard Owen, C.B., F.R.S.
{with Portrait), 577

Scilly Islands, Birds of, Edward Hearle Rodd, 507
Sclater (P. L., F.R.S.), Waterfowl, 295 ;

Classification of Birds,

Scotland, Thunderstorms in, A. Buchan, 594
Scott (Robert H.), the Aurora Borealis, 33
Scott (R. F.), the Theory of Determinants, 458
Scottish Crannog, a, 13 ; Dr. Robert Munro, 34
Scottish Meteorological Society, 275
Scottish Naturalists, 137
Scudder (Prof. S. H.), Modem Entomology, 550
Seaham Colliery, the Explosion at, 464
Secchi (Father), Statue of, 39
Sedgwick (Adam), Proposed Life of, 275
Sedgwick (Capt.), “ Light and Heat,” 483
Seeing by Telegraphy, Profs. John Perry, \V. E. Ayrton, 31
Seismology in Japan, Pro*. John Milne, 208

I

Selenium, 583; Action oP Phosphorescent Light on. ao5 : and
I the Photo phone, Prof, Graham Bell, 500
Septum Permeable to Water and Impermeable to Air, with

Application to a Navigational Depth Gauge, Sir W. Thomson.
F.R.S., 54?

Sewage and Potable Waters, 349
Sharp (D,), New Biological Term, 364
Shells, the Land and Freshwater of Great Britain, Richard
Rimmer, 483

Shettle (Dr.), on the Influence of Solar Radiation on the Earth’s
Rotation, 210

Shrubsole (W, II.), Diatoms in the London Clay, 221
Siam, Discovery of Sapphire Mines in, 230
Siemens (Dr.), Newest Electrical Results, 135
Sierra Leone, Rainfall of, W. Ilume Hart, 585
Sieve-Tubes of Dicotyledonous Plants, F. Orpen Bower, 602
Sign- Language among the American Indians, Prof. A. II.

Sayce, 93
Silkworm Culture in Spain, 541
Silvestri (Prof. 0 .)» Etna, G. F. Rodwell, 359
Simonton (T, D,), Visibility of Mercury to the Naked Eye, 119
Simpson- Baikie’s, International Dictionary for Naturalists, 17
Sincholagna, E. Wbymper’s Ascent of, 19
Siphonophoro, Americm (East CoastJ, 113
Sirius, the Companion of, 1 32
Skin Furrows of the Hand, Dr. H, Faulds, 605
Slag>*, Artificial' and Erupted Rocks, Dr. H. C. Sorby, F.R.S.,

on, 390
Small Pox in Paris, z 1

1

Smith (Dr. R. Angus, F.R.S.), Measurement of Actinism of
the Sun’s Rays and of Daylight, 70

Smith (\V. F.), Ball Lightning, 267
Smithson (James), and the Smithsonian Institurion, no
Smiths-onian Institute, Annual Report of, 518

1 Smyrna : Earthquake at, 329 ; Hyde Clarke, 363
Smyth (Prof. Tiazzi), an Inevitable Test for Aurora, 76 ; Three

I Years’ Experimenting in Mensurational Spectroscopy, 193,
I 222
! Snake, Black, Mr. S. II. VVintlc on, 40
f Snake, Green, Experiment on a, 40
Snake in Kensington Garden*, J. Harris Stone, 193
Snow, Perpetual, Aqueous Vapour in relation to, Dr. J. Croll,

F.R.S., 191
Soames (L.), a Halo, 435
Society of Arts : Conference on Public Health. 154 ; the Albert
Medal of, awarded to James Prescott Joule, F.R.S., 154

;

Medals, 203 ; Annual Meeting, 229
Socotra, Dr. f. B. Balfour on, 477
Sodic Chloride Crystals, 31 ; Dr. Ralton, 11

Solar Eclipse, the next Total, 112

Solar Halo on Lake Constance, m
Solar Heat, M. Mouchet’s Researches on the Utilisation of, 206
Solar Fhysics, Preliminary Report on, by the Committee of

Council on Education, 44
Solar Radiation, on the Influence of, on the Earth’s Rotation,

Dr. Shettle, 210
Solar Spectrum, the Magnesium Lines in, 596
Solid Bodies, the Welding of, 350
Solid Geometry, Elementary Treatise on, W. Steadman Aldis,

,

S3 1

Solothum, Geological Discovery at, 399
Songs of Birds, 97

I Sorbonne, the, struck by Lightning, 466
Sorby (Dr. H. C,, F.R.S.), Opening Address in Section C at

the British Association Meeting, 390
South African Museum, Report of, for 1879, 205
South America, Mr. G. Whymperg Mountaineering Exploits i

19
South Kensington Museum, Opening of the Indian Section o r

,

to the Public, 66
Sparks (Dr. E. J.), Death of, 591
Species, Origin of, the Coming of Age of, Prof. T. H. Huxley,

F.R.S., 1

Specific Gravities when in the Liquid State, on the Relation

between the Molecular Weights ol Substances and their, Prof.

T, E. Thorpe, F.R.S., 262
Spectre of the Brocken at Home, J. limes Rogers, 559
Spectrum Analysis: Multiple Spectra, J. Norman Lockyer,

F.R.S., 4, 3'. 9, 562 ; The Ultra-Violet Spectrum, 905 Three

Years’ Experimenting in Mensuratbnal Spectroscopy, Prof.



Koturi, Dee: a, 1880] INDQX xvii

Haul Smyth, 193, aaa : Spectrum of the Flame of Hydrogen,

W. Huggina, F.R.S. on, 283; the line D,, 3?0 ; A Rotary

Polarisation Spectroscope of great Dispersion, Prof. P.

G. Tait, 360 ; Absorption Bands in certain Colourless Liqulds,

368? Report on the Ultra-Violet Spectra by Prof. A. K.

Huntington. 444; On the Spectra of the Metalloids, Dr. A,

Schuster. F.k/S., 444; The Present State of Spectrum

Analysis, 522 ; Spectrum of Hartwig’s Comet, W. H. M.

Christie, 557; Spectroscopic Investigations, G. Ciamician,

575 ; The Magnesium Lines in the Solar Spectrum, 596 ; On
the Spectra of the Compounds of Carbon with Hydrogen and
Nitrogen, Profs. Liveing and Dewar, 620

Spencer (Earl), On Science and Agriculture, 182

Sphagnacesc, or Peat-Mosses, Dr. K. Braithwaite, 556
Spiders and Wasps, 1x0
Splenotomy in Dogs, 520
Sponges, Proposed Bibliography of, 539
Sportsman's Guide to Scotland, 17
Sprague (T, B.), Toughened Glass, 292
Sprengel Pump, Improvements in, 375
Sprengel Vacuum, the Specific Inductive Capacity of a Good,

British Association Report on, 443
Stags' Horns, Prof. E. W. Claypole, 146 ;

Herbert Ellis, C.

Overton, 221
Stahl (Herr), Motion in Algse, 114
Standard Weights, Dr. Werner Siemens and his Set of, 64
Stars, Occultation of a Fixed, by Saturn, 112 ;

Binary a Cen-
tauri, 8$, 399, 541 ;

Pcgasi, 205, 467 ;
5 Equulei, 593 j

the

Colour of Double Stars, C. S. Peirce, 291 ; Colours of

A New Red Star, John Birmingham, 408 »

Statics, Treatise on, Prof. George M. Minchin, 52
Statistical Society, 116
Steam-boilers, Incrustation in, 448
Stebbing (Rev. T. R. R.), Fascination, 338, 534
Steel and Iron, Immersion of, in Acidulated Water, W. II.

Johnson, 11

Steel, Hardening of, T. W. Giltay, 461; H. J, Johnston-Lavis,

Si*
Step Backwards, A, 165
Stereotyping, a New Process of, 328
Sternum in Dinosaurs, 113
Stewart (Prof. Balfour, F.R.S.), Systematic Sun-spot Periodi-

city, 80 ; On Some Points Connected with Terrestrial Mag-
netism, 146, 202

Stewart (J,), on Lake Nyanza, 67
Stone Arrow-Heads, W. L. Distant, 1

1

Stone in the Swallow's Nest, 459 ;
John Locke, 146 ; W. E,

A. Axon, 242
Stone (J. Harris), A Snake in Kensington Gardens, 193
Stone-breaker, An Electrical, 302
Stones, Cup and Ring, J. Romilly Allen, 97, 221 ;

James Quin,

X22
Storm Effects, J, Rand Capron, 290
Storm, Magellanic, G. M, Whipple, 558
Storms of the United States, 594
Strassburg, Imperial Observatory at, 132
Stratlgraphical Geology, 264
.Streams, Crossing Rapid, 607
Subterranean Kaolinisation, John A. Church, 317
Suez Canal Rock Salt, Dr, Ralton, xi

Sugar, Crystallisable, Mr. Collier on, 278
Sugar-Cane, the Elephant, 5x8
Suicides, Statistics of, 576
Sulphur, the Elementary Nature of, 349
Sunday Art Exhibitions, 155
Sun Signal, or Heliograph, Improved, Dr. Tempest Anderson,

Sun-Spot Periodicity, Systematic, Prof. Balfour Stewart,
F.R.S., 80

* Surgery and Superstition in Neolithic Times, 478
' ‘ Swallows," Winter, Prof. Alfred Newton, F.R.S., 29
i Swallow, the Stone in the Nest of the, John Locke, 140 ; W. E.
* A. Axon, 242 ; Chatel, 450
: Swans, Wild—Notes of Birds, J, Birmingham, 171
Swansea, Handbook to, S. C. Gamwell, 431
Swedish Lakes and Temperature of Sweden, 13a
Swifts New Comet, 467

Swinton (A. HA "Insect Variety,” 579
Swiss Chalets, Rev. Geo. Henslow, 534 j H. N. Moseley, 559
Swiss Natural History Society, Meeting at Brieg, xxo

Switzerland, the Earthquake in, 252 ; the Triangulation of, 518
Sydney, University of, Bequest to the, 45
Sydney, supposed Discovery of KeroseneJ at,

,
88 ; Intercolonial

Meteorological Conferencejat, 160

Tatt (Prof.'P. G.), a RotaryJPolarisation Spectroscope of Great

Dispersion, 360 ;
Thunderstorms, 330, 364, 408, 436

Tanganyika, Lake of, Establishment of Germans on, 67 ; Plants

from, 586
Tasmania, Royal Society of, Report of, 133; Discovery of Gold-

Fields in, 329
" Tasmanian Friends and Foes, Feathered, Furred, and
Finned,” Mrs, L. A. Meredith, 300

Tay Bridge Accident, xx, 213, 266 j
lion. Ralph Abercromby,

Taylor (Alfred Swaine, F.R.S.), Death of, 109

Taylor (Noble), Toughened Glass, 241

Taylor (Henry J.),
" The Bee-Keeper's Manual,” 433

Taylor (C.), “Elementary Geometry of Conics,” 603

Tea Cultivation in Japan, 569
Technical Education, Prof. Ayrton on, 616

Telegraphy : Recent Advances in, M. Antoine Brcguet on, iS

;

Seeing by, Profs. John Perry and W. E, Ayrton, 31 ; Testing

Telegraph Lines, Louis Schwendlcr, 94
Telekouphon, the, 375
Telephone : a New Use for the, 157 ; the Fine Wire, Prof. G.

Chrystal, 168 j
at Liverpool, 230 ; in South Australia, 275 ;

Experiments with the Wire, chiefly on Strongly Magnetic
Metals, Prof. G. Chrystal, 303 ;

Experiments in Switzerland,

329 ;
on a New Form of Receiver, Tames Blyth, 330 ; Prof.

Chrystal on the Differential, 351 ; the Telephone and Deaf
Persons, 376 ; "A Baby Telephonist,” 442

Telescope (Lord Rosse's), Otto Struve, 75
Telescopes and Microscope*, Construction of, 607
Temperature and Arctic Fossil Floras, J, S, Gardner, 341
Temperature of the Breath, 607 j C. J. McNally, 534 5 Dr. R.

E. Dudgeon, 5S4
Temperature, Underground, British Association Report on, 442
Temple (Lieut. Geo. T.), on the Hydrographic Department, 19 2;

Letter to Col. Fr. Sejersted, 432
11 Teorica delie Forze Newtoniane e sui applicazioni all’ Elettro-

stattica e al Magnetismo del Prof. Enrico Betti,” 557
Terrestrial Magnetism, Comparative Curves in, Rev. S. J. Perry,

F. R.S., 120; J. Capello, 220
Terrestial Magnetism, on some points connected with, Prof. B.

Stewart, F.R.S., 146, 202; Warren De La Rue, F.R.S.,

Hugo W. Muller, F.U.S., 169
Thermoelectric Pile, Cloe’s, Improvement of the, 19
Thermoelectric Currents and Chemical Action, 156
Thermometer, Water-Steam, Sir William Thomson's, 91
Thermometry, Prof. Rowland on, x8 • Hi
Thin (Geo. ,

M.D.), " On Bacteriumfedidum : an Organism asso-

ciated with Profuse Sweating from the Soles of the Feet,” 209
Thompson (Prof, S. 1\), Arthur Young's Travels in France, 2x9
Thomson (Sir Win., F.R.S.), on “Turning the World Upside

Down," 493 ; on a Septum permeable to Water and imper-

meable to Air, with Application to a Navigational Depth
Gauge, 548 ; on Maximum and Minimum Energy in Vortex
Motion, 618

Thomson (Sir Wyville, F.R.S.), the CruUe of the Knight
Errant

, 405
Thorpe (Prof T. E., F.R.S.), Longstafif Medal awarded to,

109$ on the Relation between the Molecular Weights of

Substances and their Specific Gravities when in the Liquid
State, 262 ; Supposed New Island in the Azores, 500

Thunderstorms : in Geneva, Prof. Colladon on, 65 ; at Hamburg,
G. Ambrose Pogson on, 155; at Moylougb, 347; Prof. P.

G. Tait on, 339, 364, 408, 436 ; in Scotland, A. Buchan, 5^4
11 Thliringer Wald " Club, Formation of, at Eisenach, 20
Thurn (Everard, F. im), Journey to British Guiana, 41
Thwaites (C.), Fascination, 484
Tiberias, Lake of, the Fishes of, 494
Tilden (Dr. W, A.), Principles of Qualitative Analysis, 380
Timber, Calcareous Concretions in. Dr. G. Bidie, 169
Tinned Meats, reported Poisoning by, 567
Tobacco -smo’- iMo-, Formation of Society against, In Paris, 85



XV 111 INDEX [Nature Dec. 2, 188c

Todd(C.)» Meteorology of South Australia, 120
Tokio, University of, 230 ; the Acceleration of Gravity at, 521
Tombs, Discovery of, at Chamblanies, 40
Tomsk, University of, 441
Tong-pang-chong, Chinese Remedy for Skin Disease, 541
Topographical Society of London, 592
Tornadoes in Missouri, 253
Torrent, Strange Method of Crossing a, W. Curran, 339 ; F.

F. Tuckett, 382
Torsion of Wires of Steel, Iron, and Copper, Experiments on,

by Herr Warburg, 207
Torsion, Wire, Major J. Ilerschel, F.R.S., SS7
Toughened Glass, Noble Taylor, 241 ; T. B. Sprague, 292
Trachomedusre, a New Jelly-Fish of the Order of, Lmng in Fresh-

water, Prof. E. Ray Lankester, F.R.S., 147, 177, 190, 241,

316. 361
Trains, a Substitute for Stopping, 519
Transverse Vibrations of Light, 363 5 on a Mole of Explaining,

J. W. Frankland, 317
Transylvania, Earthquake in, 592
Tree Primer, Samuel Wood, 336
Tree Planter, Samuel Wood, 336
Trees, Effect of Lightning on, L. Cumming, 220
Treub (Dr. M.), Appointed Director of Botanical Gardens at

Buitenzorg, Java, 04
Trichoptera, European, Monograph of, R. McLachlan, F.R.S.,

314
Trinity College, London, 540
Tromholt (Prof. Sophus), Auroral Observations, 192
Tubes Glass, Experiments with, J. T. Bottomley, 29

1

Tuckett (F. F.), Strange Method of Crossing a Tor tn% 3S2
Tuning-fork?, Vibrations of, Dr, Konig, 93
Tupman (Major G, L.), Great Meteor, 242
Turkestan, Flora of, Dr. Regel on, 19
Twelvetrces (W, II.), Ural Crayfish, 10

Two Dimensions and of Finite Extent, on the Simples'. jCon*
tinuous Manifold of, C. J. Monro, 218

Typhoon?, Pcre Marc Dechevrens on, 1835
Tyrol, Eardiquake&jln^the, 399

44 Uimach, the Sons of,” and ** Loch Etivc,” 2S9
Ujfnlvy (C. E. de), Expedition to Central Asij, 351
Undeigroutul Temperature, British Association Report ou, 442
United States : Weather Maps, August, 187S, 36, ioo, 249,
516; Geological Survey of New Jersey, 348; Prof. Loomis
on the Temperature of, 594

44 Universe, Key to the,” Ore.) 11 Pratt, sen., 290
University College, London, Meeting to Raise Funds for the

Completion of the Building.-*-, 22S
University College, London, Prof. Ray Lankester, F.R.S., on,

228
University and Educational Intelligence, 45, 70,90, 115, 136,

160, 185, 208, 233, 257, 2S2, 307, 330, 575, 59°, 623
Universities, the Proposed Abolition of Clerical Fellowships,

&c., 250; the Times on the Functions of, 251
Ural Crayfish, W. II. Twelvetrces, 10

Urea, Relation of, to the Total Nitrogen of the Urine in Disease,

Doctors Russell and Wed, 186

Urine of Cows, Phosphoric Acid in the, 59$
Utah, the Plateau of, Capt. C. E. Dutton, Prof. A. Geikie,

F.R.S., 324
Utricularia, Lieut, J, W, Clark, 318

Vacuo, High, Contributions to Molecular Physics in, W. Crookes,
»* F.R.S,, 125
11 Valley Naturalist,” 568
Vapour Densities, Determinations of, 349
Varenne (J.), Researches on the Passivity of Iron, 279
Variable Nebula near { Tauri, 231
Variable Stars, 277 ? in Aquarius, 205 ; 7? Cygni, 348, 454

;

Ceraski’s New, 455* &>3» 6l$J l< Hydros, 542
Vaucauson Collection, Catalogue of, 276
V&yssi&re (M.), on a Problem in Entomology, 130
Veeder (M, A.), Mosquitos, 460
Vegetable Kingdom, Evolution of, W. B. Hemsley, 190
Venice, International Congress of Geography at, 398
Verhandlungen der k.k. ZoologUch-botanischen GeselRchaft in

Wien, 20
Veda, Dimeter of, 231

Vesuvius, appearance of the Phylloxera in the Vineyards of, t7
Opening of the Railway, 131 ; Activity of, 466

Vevey Cigars, 87
Vibration, Experiments on, 207
Vibrations of Flames, Prof. Carmichael on, 18 .

Vibrations of Light: on a Mode of Explaining Transverse, J.W. Frankland, 317; Transverse, 363
Victoria ; Mineral Statistics of, 343 • Royal Society of, Tram

4

actions, 518 J

Victoria (Philosophical) Institute, 92, 163 jj

Victoria University, Manchester, 261, 274
‘

Vienna: the International Congress of Meteorology V, 16

1

Imperial Academy of Sciences, 48, 163, 187, 236, 260, 308,1

350 ; Mittheiiungen of Geographical Society, 68 ]

Vine, A New, 495
Vines (S. H,), Translation of 44 PrantPs Text-Book of Botany,”

216
Vinler (A), Tables for the Analysis of a Simple Salt, 337
Violins, Tone of, Lewis Wright, 435

j

Vivisection, Dr. B. G. Wilder on the two Kinds of, 517
’

Voice, The Science of Production and Preservation of, for thej

Use of Speakers and Singers, Gordon Holmes, 143
Voice, Human, the Mechanism of the, Emil Behnke, 239
Voice, Philosophy of, Sequel to the, Chas. Lunn, 556
Volcanic Eruption in Dominica, Edmund Wall, 77
Volcano (Lacustrine), 129
Volcanic Dust from Dominica, W. E, Wadsworth, 256
Volcanoes : Mount Etna* 3*6 j Kuego, 346, 441, 544 j

Vesuvius,
466

Voltameters, Leyden Jars, &c,, Reduction of Observations on,

25s

Vortex Atom Theory, S. Tolver Preston, 56, 121; G, II.

Darwin, F.R.S,, 95 ; On the Physical Aspects of the, 145
Vortex Motion, On Maximum and Minimum Energy in, Sir

William Thomson F.R.S,, 618
‘Vox Populi:” A Sequel to the “Philosophy of Voice,”
Chas, Lunn, 556

Wachter (Dr,), Electrical Ring-figures, 3^2
Wadsworth (M. E ), Volcanic Dust from Dominica, 255
Wagner (Dr. Ilofrath von), Death of, 567
44 Waiting Carriage,” W. M. F. Tetrie, 534
Walford (Cornelia*.), Recall of Appearance of Books, &c., 220
Wales, South, Ethnology of, 421
Wallace (Alfred K.), on Two Darwinian Essays, 141 ;

44 Island

Life,” 398
Ward (Kev. J. Clifton), Proposed Memorial to, 32S
Warner Observatory, 614
Wartegg (Chevalier Ernd von ITesse), Travels in North Africa,

231
Washington, Philosophical Society of, 440
Wasps, Carnivorous, 31
Wasps and Spiders, no
Water Supply, Charles Ekin, 221
Water, Living on, 294
Water, Excretion of, by Leaves, Dr. J. W,*MoUf 403

‘

Waterfowl, P. L, Sciater, F.R.S,, 295
Watt (Edmund), Recent Volcanic Eruption in Dominica, 77 ;

Monkeys in the West Indies, 318
44 Weapons and Politics of the Ancient Hindus,” G. Oppert,

581
Weather Maps (United States), 36, 100, 249, 372, 516
Weights, Standard, Dr. Werner Siemens and his Set of, 64
Weismann (Dr, Aug.), 44 Studies in the Theory of Descent,*

141
Welding of Solid Bodies, 353
Wcltenae, Discovery of Diluvial Bones at, 66
Welwitschia mtrabilis, Germination of, F. Orpen Bower, 590
West Indies, Monkeys in, John Marie, 77, 318
Westphal'B Comet (1852, IV.), 184 ;

West Harptree, Discovery of Natural Caverns in the Neigh4
bourhooa of, 204 5

Whipple (G, M.), Magnetic Storm, 558
Whitaker (J,),

44 Guide to the Geology of London,” 481
. j

White (Dr. Buchanan), the number of Known Species 08
Hemiptera-Heteroptera, 606

Whitworth (Sir Joseph), on Rifled Arms, 13O

Whymper’s (E.), Mountaineering Exploits in South America,

19 ; Ascent of Pichincha, 41



Naturt, JOcc, 2, 1880.] INDEX xix

Wickham, New South Wales, Discovery of Metallic Stone at,

WUcLer (Dr. B. G.)f on “The Two Kinds of Vivisection,” 517
Williams (B. Price), on “ The Increase of Population in Eng-

land and Wales,” 205
Williamson (J.),

“Fern Etchings s Illustrating all the Species

«f Ferns Indigenous to the North-Eastern united States and

Canada,” i$8

WfJiamion (Prof.W. C., F.R.S.), Plants of the Coal Measures,

Wines, Doctored, 561
Winnecke’s Comet, 131
Winter “Swallowi” Prof. Alfred Newton, F.R.S., 39
Wintle, S. H., on Black Snakes, 40
Wire Telephone, Experiments with the, chiefly on Strongly
Magnetic Metals, Prof. G. Chrystal, 303

Wire Torsion, Major J. Herschel, F.R.S., 557 ; Professors John
Perry and W. E. Ayrton, 604

Wires, the Elasticity of, J. J. Bottomley, 447
Women's Admission to Academic Degrees, Proposed, 70
Women and the London University Examinations, 399
Woodpecker, the Lesser Spotted, I)uke of Argyll, 95
Woodward (C. J.), Colour Combinations. 17

1

Woodward (Dr.) appointed Keeper of tne Geological Depart-
ment of the British Museum. 228

Wood (Samuel), the “ Tree Planter,” 336 ; the “ Tree Primer,”
33*

Woolwich Guns, 293
Worms, Circulation in, 113
Worms, Intestinal, in the Horse, H. Krabbe on, 277
Wright (Lewis), Tone of Violins, 435
Wurtz (A,), “Elements of Modem Chemistry,” 8

Wyoming and Idaho, North American Geology, Prof. Archi-
bald Geikie, F,R,&, 268

Yacht, Russian Imperial, Livadia, 270
Yale College, the Collection of Vertebrate Fossils, 373
Yang-tse, tne, the Yellow River, and the Pei*ho, Surgeon H. B.
Guppy, 486 ;

T. Mellard Reade, 539
Yeast and Black Beetles, 11

Yeddo, article in “L*Exploration” on, 68
Yellow River, the, the vang-tse, and the Pei-ho, Surgeon II*

B. Guppy, 486 ; T. Mellard Reade, 559
Yorkshire College, Annual Report, 347
Young’s (Arthur) Travels in France, Prof. S. P. Thompson, 2X0
Ytterbium, 349
Yuccas under Cultivation, Consul E. L. Layard, 606

Zehfuss (Herr), on “After-Images of Motion,” 00
Zeitschrift fiir das chemische Grossgewerbe, Jul* Post, 95
Zeitschrift fiir wissenschaftliche Zoologie, 20, 160, 552
Zimmem’s (Mrs.) “ Geography for Little Children, 20
Zinc-Carbon Battery, New, R, Anderson, 133
Zinc Powder, Decomposition of Organic Compounds by, Prof.

Ludwig, 89
Zittel (Dr.), the Geology of the Libyan Desert. 587
Zoological Gardens, Additions to, 17, 40, 66, 88, in, 15$, 183,

205, 230, 276, 301, 330, 347, 374, 399, 432, 4^6, 495, 5*9r
541, 569, 6x6

; the Guide to, 329
Zoological Society, 16, 21, 71. 162, 235, 442
Zoological Station, A, C. Haddon’s Temporary, at Torbay, 517,

560
Zoology, Society of, Berlin, 65





A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE
“ To the solid ground

Of Nature trusts the mind which builds for aye*'

—

WORDSWORTH

THURSDAY, MAY 6
, 1880

THE COMING OF AGE OF THE ORIGIN OF
SPECIES'

MANY of you will be familiar with the aspect of this

small grccn-covered book. It is a copy of the

first edition of the i( Origin of Species,” and bears the

date of its production—'the first of October, 1859. Only

a few months, therefore, are needed to complete the full

tale of twenty-one years since its birthday.

Those whose memories carry them back to this time

will remember that the infant was remarkably lively, and

that a great number of excellent persons mistook its

manifestations of a vigorous individuality for mere
naughtiness; in fact there was a very pretty turmoil

about its cradle. My recollections of the period are

particularly vivid ; for, having conceived a tender affec-

tion for a child
.
of what appeared to me to be such

remarkable promise, I acted for some time in the

capacity of a sort of under-nurse, and thus came in for

my share of the storms which threatened even the very

life of the young creature. For some years it was un-

doubtedly warm work, but considering how exceedingly

unpleasant the apparition of the new-comer must have
been to those who did not fall in love with him at first

sight, I think it is to the credit of our age that the war
was not fiercer, and that the more bitter and unscrupulous

forms of opposition died away as soon as they did.

1 speak of this period as of something past and gone,

possessing merely a historical, I had almost said an anti-

quarian interest. For, during the second decade of the ex-

istence of the “ Origin of Species/ opposition, though by
no means dead, assumed a different aspect. On the par

of all those who had any reason to respect themselves,

it assumed a thoroughly respectful character. 13y this

time the dullest began to perceive that the child was not

likely to perish of any congenital weakness or infantile

disorder, but was growing into a stalwart personage, upon
whom mere goody scoldings and threatenings with 'the

birch-rod were quite thrown away,

» A Lecturt delivered at the Royal Institution, Friday, March 19.

Vol. xxii,—No. 549

In fact, those who have watched the progress of science

within the last ten years will bear me out to the full when
I assert that there is no field of biological inquiry in which

the influence of the “Origin of Species w
is not traceable ;

the foremost men of science in every country are either

avowed champions of its leading doctrines, or at any rate

abstain from opposing them ; a host of young and ardent

investigators seek for and find inspiration and guidance

in Mr. Darwin's great work ; and the general doctrine of

Evolution, to one side of which it gives expression, finds

in the phenomena of biology a firm base of operations

whence it may conduct its conquest of the whole realm of

mture.

History warns us, however, that it is the customary

fate of new truths to begin as heresies and to end as

superstitions ; and, as matters now stand, it is hardly rash

to anticipate that, in another twenty years, the new gene-

ration, educated under the influences of the present day, *

will be in danger of accepting the main doctrines of the

Origin of Species with as little reflection, and it may be

with as little justification, as so many ofour contemporaries,

twenty years ago, rejected them.

Against any such a consummation let us all devoutly

pray; for the scientific spirit is of more value than its

products, and irrationally-held truths may be more harm-

ful than reasoned errors. Now the essence of the scien-

tific spirit is criticism. It tells us that to whatever

doctrine claiming our ascent we should reply, Take it if you

can compel it. The struggle for existence holds as much
in the intellectual as in the physical world. A theory is a f

species of thinking, and its right to exist is coextensive!

with its power of resisting extinction by its rivals.
1

From this point of view it appears to me that it would

be but a poor way of celebrating the Coming of Age of the

Origin of Species were I merely to dwell upon the facts,

undoubted and remarkable as they are, of its far-reaching

influence and of the great following ofardent disciples who

are occupied in spreading and developing its doctrines.

Mere insanities and inanities have before now swollen

to portentous size in the course of twenty years. Let us

rather ask this prodigious change in opinion to justify

itself; let us inquire whether anything has happened

since 1859 which will explain, on rational grounds, why so

many are worshipping that which they burned, and burning

B
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that which they worshipped* It is only in this way that we

shall acquire the means ofjudging whether the movement

we have witnessed is a mere eddy of fashion, or truly one

with the irreversible current of intellectual progress, and,

like it, safe from retrogressive reaction.

Every belief is the product of two factors : the first is

the state of the mind to which the evidence in favour of

that belief is presented ; and the second is the logical

cogency of the evidence itself. In both these respects

the history of biological science during the last twenty

years appears to me to afford an ample explanation of the

change which has taken place ;
and a brief consideration

of the salient events of that history will enable us to

understand why, if the “Origin of Species ” appeared now,

it would meet with a very different reception from that

which greeted it in 1859.

One-and-twenty years ago, in spite of the work com-

menced by llutton and continued with rare skill and

patience by Lyell, the dominant view of the past history

of the earth was catastrophic. Great and sudden physical

revolutions, wholesale creations .and extinctions of living

beings, were the ordinary machinery of the geological epic

brought into fashion by the misapplied genius of Cuvier,

It was gravely maintained and taught that the end of

every geological epoch was signalised by a cataclysm, by

which every living being on the globe was swept away, to

be replaced by a brand-new creation when the world re-

t

turned to quiescence. A scheme ofnature which appeared

to be modelled on the likeness ofa succession of rubbers of

whist, at the end ofeach ofwhich the players upset the table

, and called for a new pack, did not seem to shock anybody.

I may be wrong, but 1 doubt if at the present time there

is a single responsible representative of these opinions left.

The progress of scientific geology has elevated the funda-

mental principle of uniformitarianism, that the explanation

of the past is to be sought in the study of the present, into

the position of an axiom
;
and the wild speculations of

the catastrophists, to which we all listened with respect a

quarter of a century ago, would hardly find a single

patient hearer at the present day. No physical geologist

now dreams of seeking outside the ranges of known natural

causes for the explanation of anything that happened

millions of years ago, any more than he would be guilty

of the like absurdity in regard to current events.

The effect of this change of opinion upon biological

group, from common parents, and have all been modified

in the course of descent.*
* 1

And, in view of the facts of geology, it follows that all

living animals and plants are the lineal descendants of

those which lived long before the Silurian epoch,

It is an obvious consequence of this theory of Descent

with Modification, as'it is sometimes called, that all plants

and animals, however different they may now be, must,

at one time or other, have been connected by direct or

indirect intermediate gradations, and that the appearance

of isolation presented by various groups of organic beings;

must be unreal.

No part of Mr. Darwin's work ran more directly

counter to the prepossessions ofnaturalists twenty years ago

than this. And such prepossessions were very excusable,

for there was undoubtedly a great deal to be said, at

that time, in favour of the fixity of species and of the

existence of great breaks, which there was no obvious or

probable means of filling up, between various groups of

organic beings.

For various reasons, scientific and unscientific, much
had been made of the hiatus between man and the rest

of the higher mammalia, and it is no wonder that issue

was first joined on this part of the controversy. 1

have no wish to revive past and happily forgotten con-

troversies, but I must state the simple fact that the dis-

tinctions in cerebral and other characters, which were

so hotly affirmed to separate man from all other animals

in i860, have all been demonstrated to be non-existent,

and that the contrary doctrine is nowr universally accepted

and taught.

But there were other cases in which the wide struc-

tural gaps asserted to exist between one group of animals

and another were by no means fictitious j and, when such

structural breaks were real, Mr. Darwin could account

for them only by supposing that the intermediate forms

which once existed had become extinct. In a remarkable

passage he says

“We may thus account even for the distinctness of

whole classes from each other—for instance of birds from
all other vertebrate animals—by the belief that manv
animal forms of life have been utterly lost, through which

the early progenitors of birds were formerly connected

with the early progenitors of the other vertebrate

classes.” 3

Adverse criticism made merry over such suggestions as

speculation is obvious. For, if there have been no

periodical general physical catastrophes, what brought

about the assumed general extinctions and re-creations of

life which are the corresponding biological catastrophes ?

And if no such interruptions of the ordinary course of

nature have taken place in the organic, any more than in

the inorganic, world, what alternative is there to the

admission of Evolution?

The doctrine of Evolution in Biology is the necessary

result ofthe logical application of the principles of uniform;*

tarianism to the phenomena of life. Darwin is the natural

successor of Hutton and Lyell, and the " Origin of Species”

the natural sequence of the u Principles of Geology.”

The fundamental doctrine of the “Origin of Species,”

as of all forms of the theory of Evolution applied to

biology, is “ that the innumerable species, genera, and
families of organic beings with which the world is

peopled have all descended, each within its own class or

these. Of course it ivas easy to get out of the difficulty

by supposing extinction; but where was the slightest

evidence that such intermediate forms between birds and
,

reptiles as the hypothesis required ever existed? And

then probably followed a tirade upon this terrible for-

saking of the paths of “ Baconian induction”

But the progress of knowledge has justified Mr. Darwin

to an extent which could hardly have been anticipated.

In 1862, the specimen of Archaoptefyx, which until the

last two or three years has remained unique, was dis-

covered
;
and it is an animal which, in its feathers and

the greater part of its organisation, is a veritable bird,

while, in other parts, it is as distinctly reptilian.

In 1868, 1 had the honour of bringing under your notice,

in this theatre, the results of investigations made, up to

that time, into the anatomical characters of certain ancient
* “ Origin of Sptcie*,;; ed. x, p. 437-

"Origin of Spedoi,” id. x, p. 458 -

3 “ Origin of Spools/* «d. 1, p. 43*« ,
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reptiles, which showed the nature of the modifications in

virtue of which the type of the quadrupedal reptile

passed into that of the bipedal bird ;
and abundant con-

firmatory evidence of the justice of the conclusions which

1 then laid before you has since come to light.

In 1875, the discovery of the toothed birds of the

cretaceous formation in North America, by Prof. Marsh,

completed the series of transitional forms between birds

and reptiles, and removed Mr. Darvvin’s proposition that

“many animal forms of life have been utterly lost,

through which the early progenitors of birds were for-

merly connected with the early progenitors of the other

vertebrate classes/
9 from the region of hypothesis to that

of demonstrable fact.

In 1859, there appeared to be a very sharp and clear

hiatus between vertebrated and invertebrated animal?,

not only in their structure, but, what was more important,

in their development. I do not think that we even yet

know the precise links of connection between the two ;
but

the investigations of Kowalewsky and others upon the

development of Amphioxus and of the Tunicafa prove

beyond a doubt that the differences which were supposed

to constitute a barrier between the two are non-existent.

There is no longer any difficulty in understanding how
the vertebrate type may have arisen from the inverte-

brate, though the full proof of the manner in which the

transition was actually effected may still be lacking.

Again, in 1859, there appeared to be a no less sharp

separation between the two great groups of flowering and
flowerlcss plants! It is only subsequently that the series

of remarkable investigations inaugurated by Hofmeister

has brought to light the extraordinary and altogether

unexpected modifications of the reproductive apparatus

in the Lycopodiacecey the Rhizocarpece
,
and the Gymnospcr-

meet, by which the ferns and the mosses are gradually

connected with the Phanerogamic division of the vegetable
world.

So, again, it is only since 1859 that we have acquired
that wealth of knowledge of the lowest forms of life which
demonstrates the futility of any attempt to separate the

lowest plants from the lowest animals, and shows that

the two kingdoms of living nature have a common
borderland which belongs to both or to neither.

Thus it will be observed that the whole tendency of
biological investigation since 1859 has been in the direc-
tion of removing the difficulties which the apparent
breaks in the scries created at that time

; and the recog-
nition of gradation is the first step towards the acceptance
of evolution.

As another great factor in bringing about the change
of opinion which has taken place among naturalists, I

count the astonishing progress which has been made in

the study of embryology. Twenty years ago, not only
were we devoid of any accurate knowledge of the mode of

development of many groups of animals and plants, but
the methods of investigation were rude and imperfect,
At the present time there is no important group of
organic beings the development of which has not been
carefully studied, and the modern methods of hardening
and section-making enable the embryologist to deter-
mine the nature of the process in each case, with a degree
of minuteness and accuracy which is truly astonishing to
those whose memories carry them back to the beginnings

of modern histology. And the results of these embryo-
logical investigations are in complete harmony with the

requirements of the doctrine of Evolution. The first

beginnings of all the higher forms of animal life are

similar, and however diverse their adult conditions, they

start from a common foundation. Moreover the process

of development of the animal or the plant from its

primary egg or germ is a true process of evolution—

a

progress from almost formless to more or less highly

organised matter, in virtue of the properties inherent in

that matter.

To those who are familiar with the process of develop-

ment all d priori objections to the doctrine of biological

evolution appear childish. Any one who has watched the

gradual formation of a complicated animal from the pro-

toplasmic mass which’constitutes the essential element of

a frog’s or a hen’s egg has had under his eyes sufficient

evidence that a similar evolution of the animal world from

tbe like foundation is, at any rate, possible.

Yet another product of investigation has largely con-

tributed to the removal of the objections to the doctrine

of Evolution current in 1S59, is the proof afforded by
successive discoveries that Mr. Darwin did not over-

estimate the imperfection of the geological record. No
more striking illustration of this is needed than a com-
parison of our knowledge of the mammalian fauna of the

Tertiary epoch in 1859 with its present condition. M.
Gaudry’s researches on the fossils of Pikcrmi were pub-
lished in 1868, those of Messrs. Leidy, Marsh, and Cope
on the fossils of the Western Territories of America,
have appeared almost wholly since 1870; those of M.
Filhol, on the phosphorites of Quercy, in 1878, The
general effect of these investigations has been to intro-

duce us to a multitude of extinct animals, the existence
of ^hich was previously hardly suspected; just as if

zoologists were to become acquainted with a country,
hitherto unknown, as rich in novel forms of life, as Brazil
or South Africa once were to Europeans. Indeed the
fossil fauna of the Western Territories of America bids fair

to exceed in interest and importance all other known
Tertiary deposits put together ; and yet, with the excep-
tion of the case of the American tertiaries, these investi-

gations have extended over very limited areas, and at

Pikcrmi were confined to an extremely small space.

Such appear to me to be the chief events in the history

of the progress of knowledge, during the last twenty years,

which account for the changed feeling with which the

doctrine of Evolution is at present regarded by those who
have followed the advance of biological science in respect

of those problems which bear indirectly upon that doctrine.

But all this remains mere secondary evidence. It may
remove dissent, but it does not compel assent. Primary
and direct evidence in favour of Evolution can be furnished

only by palaeontology, The geological record, so soon as

it approaches completeness, must, when properly ques-

tioned, yield either an affirmative or a negative answer ;

if evolution has taken place, there will its mark be left

;

if it has not taken place, there will lie its refutation.

What was the state of matters in 1 859 ? Let us hear
Mr. Darwin, who may be trusted always to state the case
against himself as strongly as possible.

“ On this doctrine of the extermination of an infinitude
of connecting links between the living and extinct jnhabi-
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tants of the world, and at each successive period between
the extinct and still older species, why is not every geo-

logical formation charged with such links? Why does
not every collection of rossil remains afford plain evidence
of the gradation and mutation of the forms of life ? We
meet with no such evidence, and this is the most obvious

and plausible of the many objections which may be urged
against my theory.” 1

Nothing could have been more useful to the opposition

than this characteristically candid avowal, twisted as it

immediately was into an admission that the writer’s views

were contradicted by the facts of palaeontology. Hut,

in fact, Mr. Darwin made no such admission* What
he says in effect is, not that palaeontological evidence is

against him, but that it is not distinctly in his favour ;

and without attempting to attenuate the fact, he accounts

for it by the -scantiness and the imperfection <& that

evidence.

What is the state of the case now, when, as we have

seen, the amount of our knowledge respecting the mam-
malia of the Tertiary epoch is increased fifty-fold, and in

some directions even approaches completeness ?

Simply this, that if the doctrine of Evolution had not

existed paleontologists must have invented it, so irresist-

ibly is it forced upon the mind by the study of the remains

of the Tertiary mammalia which have been brought to

light since 1859.

Among the fossils of Pikcrmi, Gaudry found the suc-

cessive stages by which the ancient civets passed into the

more modern hyaenas ;
through the Tertiary deposits of

Western America, Marsh tracked the successive forms by

which the ancient stock of the horse has passed into its

present form ;
and innumerable less complete indications

of the mode of evolution of other groups of the higher

mammalia have been obtained.

In the remarkable memoir on the Phosphorites of

Ouercv, to which I have referred, M. Filhol describes no

tower than seventeen varieties of the genus Cynodictis
,

which fill up all the interval between the viverine animals

and the bear-like dog Amphicyon

;

nor do I know any

solid ground of objection to the supposition that in this

Cynodictu-Amphicyon group we have the stock whence

all the Viveridoe, Fclida:, Hysenidte, Canidne, and perhaps

the Procyonidac and Ursula, of the present fauna have

been evolved. On the contrary, there is a great deal to

be said in its favour.

In the course of summing up his results, M, Filhol

observes 2 :

—

“ During the epoch of the phosphorites, great changes

look place in animal forms, and almost the same types as

those which now exist became defined from one another.
“ Under the influence of natural conditions of which

wc have no exact knowledge, though traces of them arc

discoverable, species have been modified in a thousand
ways : races have arisen which, becoming fixed, have
thus produced a corresponding number of secondary

species.”

In 1859, language of which this is an unintentional

paraphrase, occurring in the (( Origin of Species,” was

scouted as wild speculation
;
at present, it is a sober state-

ment of the conclusions to which an acute and critically-

minded investigator is led by large and patient study of

the facts of palaeontology. I venture to repeat what I

have said before, that, so far as the animal world is con-

» “ Origin of Species, til. t. p. 4^3.
2 Thi< parage was omitted in tlv.* delivery of the lecture.

cerned, Evolution is no longer a speculation, but a state-

ment of historical fact. It takes its place alongside of

those accepted truths, which must be taken into account
by philosophers of all schools.

Thus when, on the first day of October next, the “ Origin
of Species n comes of age, the promise of its youth will be
amply fiulfilled

j and we shall be prepared to congratulate

the venerated author of the book, not only that the

greatness of his achievement and its enduring influence

upon the progress of knowledge have won him a place

beside our Harvey
;
but, still more, that, like Harvey, he

has lived long enough to outlast detraction and opposition,

and to see the stone that the builders rejected become
the head-stone of the corner. T. H. Huxlev

ON MULTIPLE SPECTRA
** Nunc ago, quo motu genitalia material

Corpora res varias gignant, genitosque resolvant

Et qua vi faccre id cogantur."
Lucretius

,
ii.

,
61-2.

“ Trima moventur enim per sc primordia rerum :

I rule ea, qua: parvo sunt corpora concilifttu,

Et quasi proxima sunt ad vireis principiorum,

Ictibus illorum ciccis impulsa cienlur

Ipsaquc, qua: porre paulo maiora, lacessunt,”

Lucretius, ii. 132-6.

“It is conceivable that the various kinds of matters, now
recognised in different elementary substances, may possess one
and the same ultimate or atomic molecule existing in different

conditions of movement. •

44 The essential unity of matter is an hypothesis in harmony
with the equal action of gravity upon all bodies.”—Graham s

Researches, p. 299,

I
N a recent paper 1 I showed that a study of the minute

anatomy of spectra, both terrestrial and celestial,

forces upon us the conclusion that both in the electric

arc and in the hottest region of the sun the so-called

chemical elements behave after the manner of compound

bodies.

1 then dealt more especially with the question of the

basic lines in the various spectra, and it is clear that iff

at any one temperature, there be some lines only truly

basic in the spectrum of any element, we at once divide the

lines visible at that temperature into two groups, those

which arc basic and those which are not* This would

give a compound origin to the lines, and this is the real

point.

It is now years ago since the view was first held that

the elementary bodies had double spectra, that is, that

each, or at all events several, under changed conditions

of temperature or electric tension, gave us now a fluted

spectrum and now one composed of lines,

I glimpsed the idea some time afterwards that the line

spectrum was in its turn in all probability a complex

whole, in other words that it was the summation of the

spectra of various molecular groupings,

Recent work has to my mind not only shown that this

is true, but that in the case of many bodies the complexity,

and therefore the number, ofthe molecular groupings which

give rise to that compound whole called a line spectrum,

is considerable.

It is therefore important from my point of view to re-

consider the evidence on which the assertion that the

* “On the Necessity for a^New Departure in Spectrum Analysis
n

(Natukb, vol. xxi. p. 8).
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fluted bands and the line spectrum (taken as a whole) of

a substance really belong to that substance, because if

we find that this must be accepted and that it can easily

be explained on the view that the two kinds of spectra

are produced by different molecular groupings, the fact of

other molecular groupings giving rise to a complex line

spectrum can be more readily accepted, contrary though

it be to modem “chemical philosophy,” as taught at all

events in the text-books.

Plucker and Hittorf were, I believe, the first to point

out that the same chemical substance, when in a state of

gas or vapour, gave out different spectra under different

conditions. On this point they wrote fifteen years ago

“ The first fact which we discovered in operating with

our tubes . . . was the following one :

—

“ There is a certain number of elementary substances

which
,
when differently heated^ furnish two kinds of

spectra of quite a different character
,
not having any

line or any band in common ,

“ The fact is important, as well with regard to theo-

retical conceptions as to practical applications—the more
so as the passage from one kind of spectrum to the other is

by no means a continuous one, but takes place abruptly.

By regulating the temperature you may repeat the two

spectra in any succession ad libitum

P

(Plucker and
Hittorf on the Spectra of Ignited Gases and Vapours ;

Phil, Trans. Royal. Society, 1865, part i. p. 6.)

Angstrdm, whose name must ever be mentioned with

the highest respect by any worker in spectrum analysis,

was distinctly opposed to this view, and in the text which

accompanies his Spectre Normal wc find the following

statement

—

“Dans un Mdmoire sur les spectres ' doubles 9 des

corps dldmentaires que nous publierons prochaincment,

M. Thaldn et mot, dans les Actes de la Socidtd des

Sciences d’Upsal, nous traiterons d’une manierc suffisam-

ment complete les questions jmportantes qu’on peut se

proposer surcet intdressant sujet. Pour le prdsent, jc me
borne h dire que les rdsultats auxquels nous sommes
arrivds, ne confirment aucunement ropinion dmise par

Plucker, qu’un corps dldmentaire pourrait donner, suivant

sa tempdrature plus ou moins dlcvde^ des spectres tout-£i-

fait diffdrents. Cest le contraire qui est exact. En effet

cn augmentant successivement la tempdrature, on trouve

que les raies varient cn intensitd d’une manidre trfcs-

compliqitde, ct quo, par suite, de nouvelles raies peuvent
meme se prdsentcr, si la tempdrature s’dlfcve suffisamment.
Mais, independamment de toutes ccs mutations, lc

spectre d'un certain corps conservera toujours son
caract&re individuel.”

*

Angstrdm did not object merely on theoretical grounds.

He saw, or thought he saw, room to ascribe all these

fluted spectra to impurities.

He was strengthened in this view by observing how, in

the case of the spectra of known compounds, there were

always flutings in one part of the spectrum or another j a

rapid induction naturally, therefore, ascribed all flutings

to compounds. The continuity of the gaseous and liquid

states of matter, let alone the continuity of Nature’s pro-

cesses generally, never entered into the question. For
Angstrom, as for the modem chemist, there was no such
thing as evolution, no possibility of a close physical rela-

tionship between elements, so called, driven to incand-

escence from the solid state, and binary compounds of

those elements.

^Angstrom iur 11 Le Spectre normal du Soleil," page 39.

In a memoir, however, which appeared after Angstrom’s

death, and which, though under a different title, was in

all probability the one referred to, this opinion was to a

large extent recalled, and in favour of Plucker’s view, in

the following words :

—

"... Nous nc nions certainement pas qu'un corps

simple ne puisse dans certains cas donner diffdrents

spectres. Citons, par exemple, le spectre d’absorption

d’iode que ne ressemble en aucune fa$on au syst&me des
raies brillantes du m£me corps, obtenues au moyen de
l’dlectricitd ; et remarquons de plus qu’en gdndral tout

corps simple, presentant la propridtd d’allotropie, doit

donner h, l’dtat d’ incandescence des spectres diffdrents,

pourvu que la ditc propridtd de la substance subsiste non
settlement h. l’dtat gazeux du corps, mais encore h la tem-

pdrature mdme de r incandescence. ...
“Le soufre solid possdde, somme on sait, plusieurs

dtats allotropiques, et, d’aprds certaines observations, ce

corps, mdme a son dtat gazeux, prendrait des formes

diffdrentes. Par consdquent, en supposant que cela soit

vrai, lc soufre gazeux doit donner plusieurs spectres

d’absorptio, tandis que la possibilitd d’un seul on de
plusieurs spectres brillants adpendra de la circonstance

suivante, savoir si les dtats allotropiques plus complexes

de cette substance supporteront la tempdrature de 1* incan-

descence, avant de se ddcomposer.
ft

II est bien dvident que les cas dont nous venons de
parler, ne forment pas une exception k la loi gdndralc

dnonede ci-dessus, savoir que chaque corps simple ne
peut donner qu’un seul spectre; En effet, si l’on sup-

pose que l’dtat allotropiquc est du h, la constitution

moldculaire du corps, soit que les moldcules se combinent
les unes avec les autres, soit qu'elles s’arrangent entre

dies d’une certaine manidre,cet dtat allotropiqucpossddcra

au point de vue spectroscopique, toutes les propridtds

sigmficatives d’un corps composd, et par consdquent il

doit 6tre ddcomposd de la mdme fa^on que celui-ci par

les effets de la ddcliarge disruptive de l’dlectricitd.” 1

I say that in this paper Angstrom recalled his own in

favour of Plucker’s vie w, because (as it has been remarked

by Dr. Schuster 2
) the word “ element” is used in a special

sense—because in reality allotropic states are classed as

compounds, that particular allotropic state which is to be

regarded as truly elemental not being stated, nor any

reason given why one should be thus singled out.

In the letter to which I have just referred Dr. Schuster

gives an instance in which in order to show that elementary

bodies did not really possess two spectra, a double spec-

trum was assigned to an acknowledged compound ;
the

fluted spectra of hydrogen and carbon which differ from

each other as widely as fluted spectra can, being both

ascribed to acetylene.

Salet in his admirable work on the Spectra of the

Metalloids,3 was driven to the conclusion that many oi

these bodies must be held to possess two spectra. His

conclusions are thus expressed

“ Nous avons compare le spectre d’absorption dubrome
et de l’iode h leur spectre dlectrique, et cette comparison
nous semble mettre hors de doute la possibilitd des

spectres doubles. . . .

“ Nous avons obtenu, par voie dlectrique, un spectre

primaire de l’iode correspondant h. son spectre d’absorp-

tion. Le soufre, le seldnium et lc teliure nous ont offert

des spectres de combustion trds-analogues aux spectres

primaire obtenus par voie dlectrique, mais diffdrant essen-

tiellement des spectres des lignes. . . •

* Angstrom and Thalda’s 44 Recherche* sur les Spectres des Mdtalloldes,”

p. *.
2 Nature, vol. xv. p. 447.

3 Ann, da Chimie at dc Pkytigue, 1873, vol. xxviii. p. x.
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“ Nous avons produit lc spectre primaire de l’azote avec
cliffyrents corps qui n’ont absolument de commun que
l’azote ; nous pensons done avoir ddmontrd qu’il appartient

bien rdellement k ce mdtalloVde.” (Annales de Chemie et

de Physique
, 4 s6ric, tome xxviii. pp. 70, 71).

In 1868 Wullncr 1 gave his attention to this subject,

and strongly supported Plucker’s view of the existence of

double spectra, indicating at the same time that the

difference of temperature must be regarded as the sole

cause of the phenomenon, adding, however, “ a decom-

position with further elements is not to be thought of.*

In the case of hydrogen he showed that the banded spec-

trum ascribed to acetylene really depended upon a change
in the emissive power brought about by an alteration of

temperature. Touching oxygen, he showed that three

distinct spectra may be obtained, while in nitrogen two
are observed.

I may say that in my early laboratory experiments I

was at first led to think that, in the case of metallic

vapours, Angstrom’s first expressed opinion was correct,

and I said so. But after more experience and knowledge
had been acquired, I was compelled by the stern logic

of facts to abandon it, and I showed, first, that more
“ orders ” of spectra—to use Plucker’s term—were neces-

sary, and then that the line spectrum itself was in all proba-

bility compound ; that is, that it was in some cases built

up by the vibration of dissimilar molecules, some of which
might even give us a fluted spectrum, if we could study

them alone.

Although, however, in the views I have expressed on
former occasions I have had the advantage of the support

of the opinion of Plucker and Angstrdm, and later of

Dr. Schuster,2 not to mention others, I am aware that

though there is a general consensus among spectroscopic

workers that double spectra cannot be ascribed to impuri-

ties, it is not absolute.

I propose therefore in this place to refer to a special

case in which this question has been recently brought
prominently forward.

I have already stated that Angstrom, who was the first

to map the line-spectrum of carbon, ascribed the flutings

ordinarily seen in the carbon compounds to acetylene.

Now Attfield, in 1862, as a result of a most carefully

conducted and admirably-planned set of experiments,

came to the conclusion that the flutings were really due

to carbon : in short,
f
that carbon, like hydrogen, iodine,

sulphur, nitrogen, and other bodies, had a fluted spectrum

as well as one consisting wholly of lines.

The work of Attfield will be gathered from the following

extract from his paper (Phil. Trans.

j

vol. clii. part 1,

p. 221 et seg .)
:

—

“ On recently reading Swan’s paper by the light that
1 Phil. Mag., »ec. 4, vol. xxxvli, p. 405.
* Dr. Schuster’s recently published investigations are as follows :

—
Mr. Lockyer’s investigation* have shown that mo* bodies give us a

continuous spectrum, as a gas, befi>re they c .ndensc, and many at a con*
tiderable temperature above the boiling point. Mr. Lockyer has rightly
drawn the conclusionfront these/acts, that the atomic aggregation qf the
molecules is the cause 0/ the different orders of spectra .

That the discontinuous spectra of different orders (line and band spectra)
are due to different molecular combination, I consider to be pretty well
established, and analogy has led me (and Mr. Lockyer before me) to explain
the continuous spectra by the same cause ; for the change of the continuous
spectrum to the I.ne or band-spectrum takes place in exactly the same way as
the change of spectra of different orders into each other. Analogy is not a
strong guide, yet some weight may be given to it in a case like the one under
discussion, where experiment hitherto nos failed to give a decided answer.
(Dr. A. SchiiH-.cr on the Spec«ra of Metalloids, Phil. Trans. Royal Society,
*879* Parti page 38 and 8;, n:te.)

Professors Bunsen and Kirchhoff have thrown on the
subject, 1 came to the conclusion that these bands
must be due to incandescent carbon vapour ; that, if so,

they must be absent from flames in which carbon is

absent, and present in flames in which carbon is present

;

that they must be observable equally in the flames of the
oxide, sulphide, and nitride as in that of the hydride of
carbon ; and, finally, that they must be present whether
the incandescence be produced by the chemical force, as
in burning jets of the gases in the open air, or by the
electric force, as when hermetically-sealed tubes of the
gases arc exposed to the discharge of a powerful induction-
coil. . . .

“ To establish the absolute identity of the hydro- and
nitro-carbon spectra, excluding of course the lines due to

nitrogen, they were simultaneously brought into the field

of the spectroscope : one occupying the upper, and the
other the lower half of the field.

“ This was readily effected after fixing the small prism,

usually supplied with spectroscopes, over half of the

narrow slit at the further end of the object-tube of the in-

strument. The light from the oxyhydrocarbon flame was
now directed up the axis of the tube by reflection from
the little prism, while that from the oxynitrocarbon flame
passed directly through the uncovered half of the slit. A
glance through the eye-tube was sufficient to show that

the characteristic lines of the hydrocarbon spectrum
were perfectly continued in the nitrocarbon spectrum.
A similar arrangement of apparatus, in which the

hydrocarbon light was replaced by that of pure nitro-

gen, showed that the remaining lines of the nitrocarbon
spectrum were identical with those of the nitrogen
spectrum. In this last experiment the source of the pure
nitrogen light was the electric discharge through the
rarefied gas.

“The above experiment certainly seemed to go far

towards proving the spectrum in question to be that

of the element carbon. Nevertheless, the ignition of the

gases having been effected in air, it was conceivable that

hydrogen, nitrogen, or oxygen had influenced the phe-

nomena. To eliminate this possible source of error, the

experiments were repeated out of contact with air. A
thin glass tube I inch in diameter and 3 inches long, with

platinum wires fused into its sides, and its ends prolonged

by glass quills having a capillary bore, was filled with pure

dry cyanogen, and the greater portion of this gas then

removed by a good air-pump. Another tube was similarly

prepared with olefiant gas. The platinum wires in these

tubes were then so connected witn each other that .the

electric discharge from a powerful induction-coil could

pass through both at the same time. On now observing
the spectra of these two lights in the simultaneous manner
previously described, the characteristic lines of the hydro-

carbon spectrum were found to be rigidly continued in

that of the nitrocarbon. Moreover, by the same method
of simultaneous observation, the spectrum of each of

these electric flames, as they may be termed, was com-
pared with the corresponding chemical flames, that is,

with the oxyhydrocarbon ana oxynitrocarbon jets of gas

burning in air. The characteristic lines were present in

every case. Lastly, by similar inter-observation a few

other lines in the electric spectrum of the hydrocarbon
were proved to be due to the presence of hydrogen, and
several others in the electric spectrum of the nitrocarbon

to be caused by the presence of nitrogen. . .
.”

“ The spectrum under investigation having then been
obtained in one case when only carbon and hydrogen
were present, and in another when all elements but car-

bon and nitrogen were absent, furnishes, to my mind,

sufficient evidence that the spectrum is that of carbon.”
“ But an interesting confirmation of the conclusion just

stated is found in the fact that the same spectrum is

obtained when no other elements but carbon and oxygen

are present, and also when carbon and sulphur are the
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only elements under examination. And first with regard

to carbon and oxygen. Carbonic oxide burned in air

gives a flame possessing a continuous spectrum. A
mixture of carbonic oxide and oxygen burned from a

platinum-tipped safety-jet also gives a more or less

continuous spectrum, but the light of the spectrum has a

tendency to group itself in ill-defined ridges. Carbonic

oxide, however, ignited by the electric discharge in a

semi-vacuous tube, gives a bright sharp spectrum. This
spectrum was proved, by the simultaneous method of

observation, to be that of carbon plus the spectrum of

oxygen. With regard to carbon and sulphur almost the

same remarks may be made. Bisulphide of carbon
vapour burns in air with a bluish flame. Its spectrum
is continuous. Mixed with oxygen and burned at the
safety-jet, its flame still gives a continuous spectrum,
though more distinctly furrowed than in the case of car-

bonic oxide; but when ignited by the electric current its

spectrum is well defined, and is that of carbon plus the
sulphur. That is to say, it is the spectrum of carbon
plus the spectrum that is obtained from vapour of sulphur
when ignited by the electric discharge in an otherwise
vacuous tube.”

" Having thus demonstrated that dissimilar compounds
containing carbon emit, when sufficiently ignited, similar
rays of light, I come to the conclusion that those rays are
characteristic of ignited carbon vapour, and that the
phenomena they give rise to on being refracted by a prism
is the spectrum of carbon.”

This question was next taken up by Morren.

wrote 1 (in 1865) fifteen years ago
He

substanticl

comme
"A la reception de cet intdressant et sul

Mdmolre, j’avoue que je nc regardai pas d’abord
fondde Tassertion ae M. Attfield. . . .

“Jeme suis done mis au travail avee la pensde prd-
concue de combattre ^assertion dmisc par le savant
anglais ; mais pas du tout, il rdsulte au contraire des
expdriences auxquclles je me suis iivrd que M. Attfield a
raison, et que e’est bien la vapeur du carbone qui donne
le spectre indiqud plus haut, . . .

“ Si on fait brfiler le cyanogfcne au moyen du chalumeau
a deux courants, en faisant arriver au centre de la flamme
du cyanog&ne un courant d’oxygfcne tres-pur (cette con-
dition est indispensable), on voit se produire un des plus
beaux effets de combustion possible, et cette expdrience
est ccrtainement une des plus magnifiques qu'on puisse
rdaliser sur la combustion des gaz. 11 se produit, au milieu
de la flamme rosd-viol&tre du cyanogene, unc boule cTun
blanc vert dboulissant qui rappelle k lumidre dlectrique
prcduite par le courant de la pile entre deux charbons de
cornue. Si le spectroscope est dirigd sur cette brillantc
lumiere, on apcr$oit, avec une splendeur merveilleuse, lemdme spectre de la partie bleue des flammes hydrocar-
burees. Ainsi done e’est du charbon seul, mais h l’dtat de
vapeur, qui forme cette boule brillantc qui plus loin, par son
union avec Toxygdne, va passer h l’dtat d'acid carbonique.
Du reste ce spectre n’est pas seul; avec lui on voit,
mais trfcs effacd, le spectre special du cyanogtne, ct
rehli-ri Am nine An nine N ^

ne 1 ayersoit pas dans cette vive lumicrc. Le magnifique
eclat de ce beau spectre, le plus beau qu’il m’ait dtd donnd

permet de
.
bien comprendre Taspect creusd ct

i°« -

Un
?

t®inte froissante qu’on remarque dans
" °nt pa* de raies brill»ntes, et mime entre

CCS rates*

Four years later Dr. Watts devoted himself to this sub-
ject, and in 1869 his work was thus summarised by
himself:*—

c
4 *M'‘ ,:me iv> r' 309,

3

”‘

“This spectrum [that consisting of the flutings in
question] may be obtained from the flame of any hydro-
carbon, though in many cases, owing to the faintness of
the spectrum, only some of the groups can be recognised.
In the flame of an ordinary Bunsen burner 8 and * are
easily seen, y andf are much fainter, and the red group
cannot be detected,

“This spectrum is proved to be that ofcarbon, inasmuch
as it can be obtained alike from compounds of carbon
with hydrogeny with nitrogen

*

with oxygen
,
with sulphur

,

and with chlorine* I have obtained it, namely, from each
of the following compounds olefiant gas, cyanogen,
carbonic oxide, naphthalin, carbonic disulphide, carbonic
tetrachloride, amylic alcohol, and marsh-gas.”

That these conclusions, successively arrived at by Att-

field, Morren, and Watts, arc sound, I shall show in my
next notice. J. Norman Lockyer

(To be continued*)

SCIENCE IN PARLIAMENT

THE House of Commons is now complete; all

the boroughs and counties have made their

choice, and the composition of the new Parliament has

been and will be criticised from many points of view. So
far as the interests of science and of what we conceive to

be good education are concerned, there is, we fear, little dif-

erence between the present House of Commons and its pre-
decessor

;
just a thin ray of light athwart a cloud of dark-

ness, a tiny morsel of knowledge in a mass of ignorance*

This ignorance, however, we are bound to believe is not
wilful

; we must admit that our new rulers are willing to

be enlightened, unless in time they should show them-
selves otherwise disposed.

Cn this ground, as well as on others, it is to be
lamented that one of the most eminent and useful scien-

tific members of the House has lost his scat through
some local caprice. The absence of Sir John Lubbock
from the new Parliament is one we are sure every true

lover of science will deplore. Where there is so much
ignorance to be overcome, it seems to us we cannot
have too many representatives of science in Parliament

;

and we are sure all who desire to see science advanced in

this country would welcome any chance of getting Sir

John back to his old place. Such an opportunity has,

some may think almost providentially, presented itself in

the vacancy that has occurred in the representation of

London University by the promotion of Mr. Lowe to
“ another place, 1” Several candidates have been proposed
for the vacant scat, but alongside of Sir John Lubbock
all must strike an impartial onlooker as singularly unsuit-

able. The t( doctors” have been attempting to put in a
strong claim to have themselves specially represented,

supporting their cause, so far as London University is

concerned, by somewhat shaky statistics. But medicine
has no lack of friends in both Houses of Parliament

; the

claims which it has on the country are patent to all, and
it is, moreover, included under the wider region of science.

If the latter gets fair play from Government, medicine

need have no fear that her claims will be neglected.

Already are two Scottish universities represented by Dr,
Lyon Playfair/ who is nothing if not medical. Not one
of our English universities has a man of science as
its representative, and it is surely important that

an institution in which science holds so prominent
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a place as London University should have a scientific

tii&n for its representative. Sir George Jessel has for

some reason a few strenuous advocates, who seem to

forget that their candidate resigned his seat for Dover on

the ground that it was contrary to the spirit of the act.

Sir George is an excellent lawyer, but there are already

too many of them in Parliament. Sir J ohn Lubbock has

already been fourteen years member of the Senate, and

nearly eight vice-chancellor
;
thus by returning him not

only would the London University confer a benefit on

Parliament and the country at large, but at the same time

would do the best they could for their own interests. Wc
need not here insist on the claims of Sir John as a man
of science; his eminence in this department, as well

as a man of business is, known to all. He is indeed so

many-sided that he would represent as few others could

the different faculties which combine to form the London
University. His career in Parliament has been marked
by a large number of measures which lie has carried

through Parliament, all of them of a kind more or Jess

affecting the alumni of London University, and several of

them directly affecting those very medical men that would

now turn their backs upon him. Sir John has been officially

connected with various bodies and various movements
having for their object the promotion of learning and
science, and now we believe he has had the great honour

of being designated as President of the British Association

for its jubilee meeting at York next year. We should

have thought that for a body like the members of London
University it would have been unnecessary to point out

Sir John Lubbock’s claims upon them, and his peculiar

fitness to represent them in Parliament. We are confident

that all the scientific members of the institution will

record their votes in his favour, and by sending him to

Parliament strengthen the hands of the few who arc intel-

ligently convinced of the necessity of introducing and
carrying out those reforms which arc so much needed in

the attitude of Government towards science and education.

in/IZTZ’S “ CHEMISTRY”
Elements of Modern Chemistry, By Adolphe Wurtz.

Translated and edited by Wm. II. Greene, M.D.
(London : W. Swan Sonnenschein and Allen, 1880.)

M WURTZ is one of the recognised leaders of

• modern chemistry : a text-book from his pen is

sure to be hailed with interest and pleasure.

The reputation of the author as an original thinker and
worker in chemical science leads one to look for some-

thing more than the ordinary orthodox collection of

oft-repeated facts in any work bciiring his name. And
the opening pages of the book before us arc certainly

very refreshing. Simple and commonly-occurring facts

are clearly and simply stated, and on these, as a basis, is

aid at once the foundation of chemical theory.

The leading features of the book are, clearness of

statement, selection of typical facts from among the vast

array at the service of the chemical compiler, and devotion

of a comparatively large space to chemical theory and to

generalisations which are usually dismissed in a few

words in the ordinary text-book.

Perhaps the most remarkable feature of M. Wurtz1

s

book is that, notwithstanding that within less than 700

moderate-sized pages there is given an account of the

leading properties of all the more important substances

known to chemistry, the book is nevertheless exceedingly

interesting and eminently readable. Probably this result

could only be attained by a French writer.

In a very early part of the book the modem theory of

valency or equivalency is explained, and this theory per-
'

vades the whole of the work. The great objection to the

book, considered as an exponent of modem chemistry, in

our opinion, is this marked devotion to one favourite

theory. The objection which we should make to the

book, considered more broadly as a scientific treatise, is

that theoretical considerations are too much treated as

identical with facts, and that facts are, seemingly, sup-

posed to be explained when they are only stated in the

language of that peculiar theory which finds in such

expressions as “ exchange of affinities/’ “ satisfaction of

bonds,” &c., an explanation of chemical phenomena.

The theory of valency assumes that the molecular weights

of those compounds which are employed [in determina-

tions of valency are known. But at present we know the

molecular weights of gasifiable bodies only ; hence no

exact conclusions concerning valencies can be drawn from

a study of non-gasifiable compounds. Nevertheless M.

Wurtz appears to regard the formulae of many non-volatile

metallic oxides as on an equal footing with those of such

compounds as water, hydrochloric acid, &c., and as just

as serviceable for determinations of elementary valencies.

Indeed we do not find given a clear definition of

molecular weight as distinguished from atomic weight,

Avogadro’s hypothesis, it is true, is mentioned, but not

clearly stated as the basis of the modern system of mole-

cular weight determinations. And without a definition of

molecular weight, clearly established, it is impossible to

grasp the modern acceptation of the term atomic weight.

In such a work as this one might reasonably look for a

statement of the results of the recent work, of first-rate

importance, of Guldberg and Waage, and of Ostwald, on

Chemical Affinity, more especially as the subject of mass

action is mentioned and Bertliollet’s laws are detailed.

The general subject of affinity is somewhat vaguely

treated. Thermal chemistry scarcely finds any recog-

nition in the work.

It may seem invidious to mention faults of detail

;

but there are a few which, we think, might very profitably

be corrected in a second edition.

The nomenclature of the oxyacids of sulphur is cer-

tainly erroneous : hyposulphurous acid—

H

aSOa
—is called

hydrosulphurous, and thiosulphuric—

H

2S tt
03
—-hyposul-

phurous. The nomenclature of the oxides of iodine is also

peculiar, and the formulae of the known oxides are some-

what startling ;
perbromic acid is still enumerated among

the oxyacids of bromine. Dry sulphuretted hydrogen is

said to be energetically decomposed by iodine. SOa
is

called sulphurous oxide or sulphurous acid gas; and,

lastly, Lavoisier is said to have determined the compo-

sition of water in 1785.

That part of the book which deals with the carbon

compounds is not so satisfactory as the portion treating

of inorganic chemistry. The classification is most un-

natural, and the treatment of many important groups,

eg, the alcohols and terpenes, is unsatisfactory.

Wc should not think it possible for an average student
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of chemistry, beginning the study of the carbon com-

pounds with the aid of this manual, to gain any but most

hazy ideas regarding the general scope of this branch of

the science.

But notwithstanding such defects as those we have

mentioned there can be little doubt that M. Wurtz’s

book is possessed of many admirable qualities. In place

ofmasses of unconnected facts he presents the student with

carefully-selected leading data
;
he may, we think, strain

some of his favourite theories too much, yet he inculcates

the paramount necessity of theoretical explanations
;
he

gives prominence to generalisations, such as equivalents,

combining weights, and laws of multiple proportions,

nomenclature and notation, bases, acids, and salts, &c.,

&c., and these he develops historically with great clear-

ness and rare felicity of illustration ; and he gives just

sufficient detail concerning chemical manufactures as

suffices to render these intelligible to the ordinary student

of chemistry.

The translation appears to be admirably executed.

The book is well printed, and the illustrations are distinct.

But why should one be led to believe that spirit-lamps

and charcoal-furnaces are still the ordinary appliances

for raising the temperature of substances in chemical

laboratories ?

In reading the historical notes which are given con-

cerning most of the important compounds and generalisa-

tions of chemistry, one is almost persuaded to believe

that, after all,
" chemistry'is a French science.”

M. M. P. M.

OUR BOOK SHELF
The Geological Antiquity of Insects. Twelve Papers on

Fossil Entomology, liy Herbert Goss, F.L.S. 8vo,
pp. 1-50. (London : John Van Voorst, 1880.)

This bulky pamphlet must prove decidedly useful both to
geologists and entomologists. The subject of fossil ento-
mology lias of late assumed gigantic proportions, and
asserted an importance little dreamt of when palaeontology
first substantiated its claims as the real guide to geologists
in determining the nature of many strata. Indeed, as is

truly stated by Mr. Goss, the wonder is that remain s of any
animals so fragile as insects could have been preserved
sufficiently for scientific purposes

;
yet we find contempo-

raneous with the remains of those marvellous Devonian
fishes those of the earliest types of insects, chiefly only
wings, it is true, but wings in such a complete state of
preservation that the intricacies of neuration can bt
traced

;
and this neuration is in some cases so difficult to

homologise with that of existing forms that a separate,
supposed extinct order

(Palaodictyoptcra) has been
formed (probably unnecessarily) for the reception of these
remains. Mr. Goss has given detailed accounts (with
copious references) of almost every described species of
fossil insect from the older formations, and has contrived
to very lucidly place before his readers the sequence of
appearance of the now-existing orders according to the
testimony of the rocks. As we ascend in the geological
scale the indications become less complete, and only
genera, or eventually only families, are alluded to, but
always with the same copious references to authorities.
It could not be otherwise. As we ascend the materials
increase enormously, until at last, in the post-tertiary
system, we find ourselves in the presence of remains that
have been identified with species now living in the same
district; and in somewhat less recent strata in North

America the multitude of fossil remains of insects is
such as to place it out of the question that any detailed
account could be given of them. Not the least useful
feature in the work consists in the notes on the correla-
tion of special insect-forms with the most remarkable
animal and vegetable relics from the same formations.
This pamphlet has no claims as embodying the re-

sults of original research ; it is a useful concentrated
compilation from the literature on the subject by one
who evidently has an intelligent knowledge of it both in
its geological and zoological aspects, and as such cannot
fail to be of service as a text-book, giving the student a
clear outline sketch, and the references where to seek
more detailed information. Such a work [is often more
useful than original essays, which, from the magnitude of
the subject, can only be limited in their aim. The treat-

ment may be a little unequal, and we think it would be

E
ossible to point out cases in which certain fossil-insects

ave been referred to a wrong position ; but this is the
fault of the original describers.

We are rather sorry to see that all notice of Amber-
Insects is intentionally omitted for ;thc present, more
especially as, from the medium in which they arc pre-

served, these are the most 'perfect of all fossil insect-

remains. They consist for the most part of well-marked
existing genera, but we think no one has yetdared to identify
any amber-insect with an existing species. In connection
with this subject one word of caution to palaeontologists
with regard to many fossil insects. We find many insects

(excluding those in amber) referred to modem genera,
and even among those from ancient strata. This is a
convenience only; it indicates that certain fossils pre-
sent the general appearance of the existing genera to
which they arc referred

;
but in the majority of instances

it does not prove that ‘they would be so referred if the
remains were in the same condition as the recent materials.
In most cases we think it would be otherwise.
The substance of this pamphlet originally appeared

as a series of introductory papers in vols. xv. and xvi. of
the Entomologists* Monthly Magazine, but the reprint
contains additional matter.

LETTERS TO THE EDITOR
[The Editor does not hold himself responsibleJor opinions expressed

by his correspondents . Neither can he undertake to return
,
or

to correspond with the writers of rejected manuscripts. No
notice is taken of anonymous communications,

[The Editor urgently requests correspondents to keep their letters as
short as possible. The pressureon his space is so great that it

is impossible otherwise to ensure the appearance even of com-
munications containing interesting ana novelfacts.]

The Opportunities of Science Masters at Schools

In consequence of my publishing in your columns some facts

on visual and other memory, I have been favoured with letters

from many persons and from many countries ; few however have
been more acceptable than those from the masters and mistresses
of schools. Confining my remarks for the present to the masters
of the larger establishments, I may mention that the science
masters" of Cheltenham and of Winchester have promised
assistance, but I write especially to acknowledge the aid already
rendered to me by Mr, W. H. Poole, the science master of
Charterhouse, and to make some comments thereon, in order
to show how wide and yet how neglected a field for original

research lies open to every schoolmaster. Mr. Poole has sent

me returns from all the boys who attended liis classes—172 In

number. He selected certain of my questions concerning visual

and other memory, he explained them clearly to the boys and
interested them in the subject, and then he set them the questions
to answer in writing, just as he would have set questions in the
ordinary course of school-work. Lastly, he forwarded to me
the replies in separate bundles corresponding to the different

classes, and each paper was numbered, so that if I wanted to
learn more about any of them and sent him the numbers, he
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could ascertain the names of the writers. In this simple

manner, by almost a single stroke, Mr. Poole has called a mars
of statistical data into existence, more thorough and complete

than could perhaps have been procured in any other way. 1

have spent many hours in analysing the answers, and find that

they bear generally the marks of painstaking and veracity \ they

have already led me to results which appear important, but of

which this is not the time to rpeak,

Tlie observation I desire to make is that as every hospital

fulfils two purposes, the primary one of relieving the sick, and
the secondary one of advancing pathology, so every school might
be made not only to fulfil the primary purpose of educating hoys,

but also that of advancing many branches of anthropology.

The object of schools should be not only to educate, but also to

promote directly and indirectly the science of education.

It is astonishing how little has been done by the schoolmasters

of our great public schools in this direction, notwithstanding their

enviable opportunities. I know absolutely of no work written

by one of them in which his experiences arc classified in the

same scientific spirit os hospital cases are by a physician, or as

other facts are by the scientific man in whose special line of

Inquiry they lie. Yet the routine of school work is a daily course
of examination. There, if anywhere, the art of putting ques-

tions and the practice of answering them is developed to its

highest known perfection. In no other place are persons no

incessantly and for so long a time under close inspection.

Nowhere else are the conditions of antecedents, age, and present

occupation so alike as in the boys of the same form. Schools
arc almost ideally perfect places for statistical inquiries. Jf a

census on other subjects such as this that has been made by Mr.
Poole, was carried out, say once a term, or even cnce a year, at

each great public school, what a rich statistical output we should

annually witners. Or again, if a schoolma tcr were now and
then found capable and willing to codify in a scientific manner
his large experiences of boys, to compare their various moral and
intellectual qualities, to classify their natural temperaments, and
generally to describe them ns a naturalist would describe the

fauna of some new land, what excellent psychological work
might be accomplished ! But all these great opportunities lie

neglected. The masters come and go, their experiences are lost,

or almost so, and the incidents on w hich they were founded are

forgotten, instead of being stored and rendered accessible to

their i^uccessors ; thus our great schools are like medieval hos-

i

’itaJs, a here case-taking was unknown, w here pathological col-

ections were never dreamt of, and where in consequence the art

of healing made slow and uncertain advance.

Some schoolmaster may put the inquiry, What are the Fubjects

fitted for investigation in schools? I can only reply, Take any
book that bears on psychology, relect any subject concerning the
intellect, emotions, or senses in w hich you may feel an intere t

;

think how a knowledge of it might best be advanced either by
statistical questioning or by any other kind of observation, conFult

with others, plan carefully a mode of procedure that shall be as

simple as the case admits, then take the inquiry in hand and
cany it through. Francis Galton

Museum Conference

Presuming that the object of a museum is twoMd, viz,, to

instruct the general public through the eye at.d to serve as a
repository of material by means of which fpecialists can carr/

on their scientific and historical researches, it must be obvious to

every thoughtful observer how inadequate the machinery gener-
ally is to the end in view'. A visitor, let us suppose, to the
zoological depaitirent of a museum, observes a number of birds
bearing a general family likeness, and a name under each specimen.
Haying no pictorial clue to the habit*, native country, or specific

distinctions of the numerous specimens, verbal description
before him, and no intelligent curator on the j-pot to give the
information required, he goes away with a b&2y impression of

what he has seen, and tco often with a headache. Surely there

is room for improvement in the direction of the amount of infor-

mation that conld be conveyed by proper adj uncts to the specimens,
|

and by grouping them according to the countries to which they
belong, &c. ? Many a missionary going abroad would gladly learn
something of the economical and medicinal products of the country
to which he is going

; but in a museum in which vegetable products
are grouped according to their natural orders his difficulties are
increased tenfold, 1 can imagine no tetter means of improving
the character of museums and of increasing their u c cfulness than

a conference of curators to exchange ideas and the results of
their experience. With regard to the use of musems by those
seeking special information, the circumstances are very different

in large cities and in small towns. In cities, as a rule, the

curator naturally becomes in time the depository of a large
amount of special information, for which there is such a demand
that time is rarely left him for the manual labour and supervision

which the keeping of a museum in good order involves. In this

case it is assistance that is required rather than increase of
salary, although a curator should in my opinion be so well paid
that he need not be obliged to resort to literary work to eke out

a living.

In provincial towns the case is somewhat different. The
curator has less demand made upon his time by specialists, but

he needs to be well acquainted with almost every branch of art

and natural history, anu is often expected to be able to lecture

upon any subject that can at all be included within the range of

objects in the museum. Such extensive knowledge is rarely to

be found concentrated in one person, and consequently one
branch of natural history is often pursued to the exclusion of

others, as of arts and antiquities, or vice versd

;

and it is little

consolation to the naturalist who has done good local work to

think that if his collection be left to the local museum it may
become devoured by insects or neglected by a subsequent curator

w ho takes little or no interest in that particular branch.

A monthly or quarterly publication would form an excellent

means of communication for the exchange of duplicates, the dis-

tribution to suitable quarters of the productions of foreign

countries for purposes of investigation, for the record of im-

provements in manipulation or exhibition, and for the results of

experience in various directions. Such a publication, if circulated

abroad, might be made the means of incalculable benefit to trade

by suggesting uses for little known native productions and by
bringing residents abroad in communication with those at home
who could direct them how bei't to utilise the resources of newly-

explored districts.

I see no reason also why murcum**, Specially those of a

technical character, should not be made in some degree self-

supporting, by charging a small admission fee to visitors and

a fixed fee for the identification of objects used or to be
used in trade. I trust the subject of a museum conference will

be w'ell ventilated in your columns, and that the liberal offer of

the Council of the Society of Arts will goon be turned to account

by a preliminary meeting in the rooms of that Society, I would
suggest that those who are able and willing to form an executive

committee should forward their names at once to Mr. Paton, who
w ill then be in a position to carry out a Fcheme which cannot

fail to produce a teneficial effect upon the education of the nation

at large. E- M. Holmes

Ural Crayflah

Referring to the notice in Nature, vol, xxi. p. 454, of M.
Malakhoff’s memoir on Ural Crayfish, you will perhaps allow

me, a resident among the foot-hills of the South-Western Urals,

space for a few words. Astacus leptodactylus is found in most of

the streams here, in some abundantly. The variety is that in

which the cephalo-tborax and chelm are studded with tubercles,

and is accurately represented in Prof. E. Ray Lankester’s Fig. 2,

in Nature, vof. xxi. p. 354. I have one before me at the

present moment from a tributary of the River Bielala, measuring

rive inches in length, and this is the average size. I have never

seen the mountain variety mentioned in M. Malaknoff a paper.

INs remark that "in the Ural the native* call the freshwater

Unio Kak (Ecr.visst) and the true crayfish Rak-ryba (I’Ecrtvtsse

frisson)
”
dee* not apply to thi* dUtrict, for hei e the latter is called

simply “ rak ” and theunio “ rakovitza ” and " rakovina " indif-

ferently, general terms for a mullusc and its sheila Various

opinions exist in reference to the quality of the flesh. For my
ow n part 1 find it extremely insipid, and I believe any English-

man eating it for the first time would be of the same opinion £

but the inhabitants of the country, who have, of course, no
opportunity of tasting fresh marine Crustacea, rather esteem tbo

flesh. Englishmen staying here a long time often grow to Ilka

it in default of anything better, till I verily believe in some casep

they leave the country praising it as a delicacy. This may

one of the ways in which the diverging opinions respecting its

quality have originated. w. II. Iwelvetrees
Voskresensky Zavod, near Orenburg, Russia,

March 27 (April 8)
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Protection against Mosquito*, Flies, and Blight

Mr. Hagen’s letter on the destruction of insect-pests (Nature,
vol. xxi, p. 6x1) induces me to make generally known an absolute

preventive of the bites of mosquitos, gnats, of green-fly in the

vinery, blight in the garden, and a protection to animals from
these ‘‘insect-pests.” A few years ago 1 had some peach-trees

which, being on a wall exposed to draught, were annually

blighted. One died, and the new wood of the others was not
more than a hand’s length. A scientific friend advised me to

try a weak solution of quassia to water them with, and the suc-

cess was complete. Blight was prevented. The first year the
trees bore well and the new wood was elbow-length or more.
I next tried quassia in the vinery. Instead of lime-washing the
walls to get rid of the green-fly, one watering with quassia dis-

missed them in a day. My head-gardener, who had previously
much experience in nursery-grounds, wondered that he had
never heard of it before. He now uses it in all cases as a pro-
tection from flies and blight. The dilution goes a long way

:

•one pound of chips of quassia-wood boiled and reboiled in other
water until he has eight gallons of the extract for his garden-
engfhe. He finds it inadvisable to use it stronger for some
plants. This boiling makes the quassia adhesive, and being
principally applied to the underleaf, because mo3t blight settles
there, it is not readily washed off by rain. Quassia is used in
medicine as a powerful tonic, and the chips are sold by chemists
at from sixpence to a shilling a pound. The tree is indigenous
to the West Indies and to South America.
And now as to gnats and mosquitos. A young friend of

mine, severely bitten by mosquitos and unwilling to be seen so
disfigured, sent for quassia-chips and had boiling water poured
•upon them. At night, after washing, she dipped her hands into
the quassia water and left it to dry on her face. This was a
perfect protection, and continued to be so whenever applied.
The pastilles sold in Florence and elsewhere, which are vaunted
to be safeguards against mosquitos, are, from my own experience,
of no use.

At the approach of winter, when flies and gnats get into
houses and sometimes bite venomously, a grandchild of mine,
eighteen months old, w’as thus attacked, I gave the nurse some
of my weak solution of quassia to be left to ary on his face, and
he was not bitten again. It is innocuous to children, and it

may be a protection also against bed insect?, which I have not
had the opportunity of trying. When the solution of quassia is
strong it Ls well known to be an active fly-pohon, and is mixed
with sugar to attract flies, but this is not strong enough to kill at
once If it be true that mosquitos have been imported into one
of the great hotels in the south-west of London, it might be very
useful to anoint some of the furniture with it. Then a strong
solution with sugar set about the rooms ought to clear them out.

Oatlands Pork,' Weybridge Wm, Chaitell

Immersion of Iron and Steel in Acidulated Water
In Nature, vol. xxi. p. 602, I have read an interesting

account of Prof. Hughes's experiments on the change produced
in iron and steel wire by immersion in acidulated water.
May I ask you to draw the Professor's attention to my

experiments on this subject, vide Proceedings of the Literary
and Philosophical Society of Manchester, January 7, March
4, December 30, 1873 ;

January 13, March 10 ancl 24, 1874;and Procudmp of the Royal Society, No. 158, 187s i and a
short article in Nature, I think.

75

.
^ has long been known to manufacturers of iron wire that

iron becomes brittle after immersion in dilute sulphuric or hydro-
chloric acids. I believe, however, that I was the first to show
that this change was due to occluded hydrogen, and by a careful
aeries of experiments to determine approximately the percentage
alteration in the breaking strain and elongation at the moment of
Tupture produced by occluded hydrogen in

—

?rdin'W or puddled iron wire ;

8 SnSSbSSS53>•“ c"““1 «* •

(a) Cast steel.

I also found an increased electrical resistance in wire containing
occluded hydrogen, though subsequent experiments have led me
to believe that the numbers I first published were too lartreMy papers also called attention to the diffusion of hydrosen
?n won wire beyond the part immersed in acidulated water the
increase in the length of wire charged with hydrogen and some
other phenomena,

*

The whole subject of the occlusion of hydrogen by metals is
one of great interest, and the scientific world will be glad if an
accomplished experimenter like Prof. Hughes turns his attention
to the subject. William H* Johnson
The Ferns, Bowdon, near Manchester, April 26

Stone Arrow Heads
The interesting investigations of Mr. Redding on the method

of making the above objects, as referred to in Nature, vol.

xxi. p. 6x3, have been somewhat anticipated by Mr. Paul
Schumacher, “Methods of making stone weapons,” Bull* U.S.
Geol. and Geog. Survey, vol. iii. p. 547, 1877, which again was
a translation from an earlier publication in Arehw /Ur Anthro-
pologies vol. vii. p. 263. Mr. Schumacher’s information was
derived^from the last arrow-maker of a tribe of Klamath Indians,
and appears to correspond generally with that obtained by Mr.
Redding from the representative of another tribe in the same
region, Mr. Schumacher states that obsidian is not the only
stone used, but chert, chalcedony, jasper, agate, and similar
stones of conchoidal fracture. “ The rock is first exposed to

fire, and, after a thorough heating, rapidly cooled off, when it

fiakes readily into sherds of different sizes' under well-directed
blows at its cleavage.” The process is also illustrated in Mr,
Schumacher's paper. Superior stone mortars are often found in
use amongst these Californian Indians, who deny their capa-
bility of making such objects, and account for their possession
as “finds” either on the surface or beneath the earth, and
describe them as the work of another and previous race.

W. L. Distant
Derwent Grove, Ea.‘ t Dulwich, May 1

The Mode of Suckling of the Elephant Calf

In some of the accounts recently published of the birth of an
elephant in a menagerie in America it is stated that up to this

time naturalists had always believed that the elephant calf

obtained its mother’s milk by means of its trunk, and not directly
by the mouth.
Whether this be the case or not, Aristotle was certainly an

exception, as the following passage from the twenty-seventh
chapter of the sixth book of his “ HLtoria Animalium ” (Ed.
Bekker, Oxford, 1837) clearly proves—fO 81 <nct/ivos, tirav

yivTirai, $n\ACu ry <rr6(xa.ri, ol rip fivKTijpt
,

teal &a8((<t tted

tvBvs yivvydtls.—“And the calf, when it is born, sucks with
its mouth and not with its trunk

; and it both walks and sees
as soon as it is born.” J. C, G.
May 3

The Tay Bridge Inquiry

In the Pall Mall of April 21 appeared a report of the
evidence of Mr. Henry Law, C.E., in the Tay Bridge inquiry.
In this report Mr. Law is made to say : “ The heavy girders
would fall more rapidly than the carriages ; a train moving for-

ward at a great speed would not fall so rapidly as a quiescent
structure.”

I have been induced to ask your insertion of this note in

Nature in the hope that some of your readers who are at home
in such matters may confirm or contradict these statements. A
person with a mere elementary knowledge of dynamics would
disbelieve the latter of them, and would doubt that the former'

has any practical truth. Q. C.
Queenwood College, near Stockbridge, Hants

Yeast and Black Beetles

In what form should yeast be applied for the destruction of
black beetles ? If Prof. Lankester will show us how to exter-

minate them he will earn the gratitude of every

London Householder
27, Marlborough Hill, N.W., May 1

Suez Canal Rock Salt.—Dr. Ralton wishes to know
where information can be obtained on the subject of the rock

salt beds which were cut through in constructing the Suez Canal.

Sodic Chloride Crystals.—Dr. Raltou asks, what is the
action of urea in modifying the crystal form of sodic chloride
crystals, referred to by our reviewer of Dr, Ord’s book?
[Sodium chloride usually crystallises in cubes ; it is stated,

however, by Prof. Maskclyne in a lecture before the Royal
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Institution that in presence of uric acid it crystallises in pcta •

hedra. There are other similar* facts : thus alum usually crystal-
lises in octahedra ; hut if sulphate of alumina is present in excess
the alum crystallises in cubes.]

The Songs of Birds.—In Pennant’s u
British Zoology,”

vol. ii f| Mr. C. C Starling will find in an appendix a very
interesting paper by the Hon. Daincs Barrington on the singing
of birds. The paper is dated 1773, and published in the Philo-
sophical Transactions

,
vol. Ixiii,

—

James Macfadzean.

DECAISNE AND BAILLON 1

TT is perhaps now time to make a protest against a
* scandal which has in no small degree excited the
disgust of scientific men in various parts of Europe, who,
like ourselves, have been favoured with copies of the
privately-circulated publication of which the name stands
at the foot of this note. That scientific men should
quarrel, and quarrel sometimes with singular bitterness,
is only to affirm in other terms that they are not exempt
from the ordinary frailties of human nature. That they
should make blunders in their work, however conscien-
tiously performed, is but another illustration of the same
truth. But that a scientific man with any respect for
his calling should not merely think it worth while to
publish the errors of one who has long laboured, and
on the whole laboured not inglorious!)*, under the same
roof as himself, and in the same pursuits, and should
persist in the unhandsome enterprise of seeking out
and raking together faults, even the most microscopic and
frivolous, with all the relish and vindictiveness of gratified
spite, is a thing so wholly disgusting that a protest should
be made against it in the interest of common decency.
Decaisne has spent a laborious life in botanical work of
great usefulness and excellence, and his scientific reputa-
tion has long been established and acknowledged by his
contemporaries, who have been quite capable of estimating
the value of what he has done. Baillon, a much younger
man, is scarcely less regarded for the industrious prolu-
sion and frequent originality of his botanical publications.
But he will not materially affect the position of Decaisne
by his animadversions, and it is pitiful that any portion
of his abounding energy should be devoted to the attempt
to discredit writings which, after all, will always be
consulted bv students on their own merits, and having
regard to the state of knowledge at the time they were
published.

_

The fact is that no scientific man could
undergo with credit such a scathing revision as that to
which Baillon has subjected his unfortunate fellow-
savant

)
and we do not say without some reason that the

last person who would emerge from the process with
anything like satisfaction would be Prof. Baillon himself.

DR. RUDOLF SCHEFFER

I
T is with sincere regret that we have to record the sudden
death of Dr. Rudolf II. C. C. Scheffer, the director

of the Botanical Gardens, Buitenzorg, Java, which took
place at Sindanglaya on March 9. The loss of Dr.
Scheffer will be felt by a large circle of botanists through-
out the world, for the splendid gardens of which he was
superintendent were in communication with every home
and colonial botanical institution

; but in the Netherlands
Indian Colonies, however, it is that his death will be
most felt and deplored.

It is now some twelve years since Dr. Scheffer came
out from Holland to take the first directorship of the
gardens, which had come into high repute by the great
number and variety of species collected into it by numerous
eminent botanists and by the energy and 2eal of its well-
known hortulanus

, J. E. Teysmann, who has by his
numerous voyages added so many new species to the

\
‘‘Errorum I>ecais»K;anorum graviorum vel minus cognitorum ccnturia

qu.nta, Auct'jre II. Ufulitn. ,a

East Indian flora, and on the fiftieth anniversary of whose
uninterrupted connection with the gardens Dr. Scheffer
took so warm and active a part last January. Soon,
after his

;
arrival Dr. Scheffer instituted a school for

the training of native boys in the science of agriculture ;
and for their practical instruction he was the means of
having an agricultural garden opened at Zjikoemah,.
close to the school, and some two miles from Buitenzorg.
In this school Dr. Scheffer took the very highest interest
and pleasure. It was not intended, on its institution, that
he should take any active teaching duties, his superin-
tendence was considered to be all that he could well
bestow dn it ; but finding that the teaching staff was-
insufficient, he squeezed out of his already overburdened
time several hours every day to devote to the tuition of
these native boys. When on February 9, on his departure
on a botanical journey to the south coast of Java, the
writer, little thinking he was saying farewell for the last:

time, took leave of Dr. Scheffer, seemingly in his ordinary
health, he received from him, to aid him in his wofk, a
native boy who had lately taken his diploma of proficiency
in the agricultural school. This boy was found to be
well acquainted with the general flora of the district and
with the classification of plants ; he could accurately

t

describe their organs and functions and state their

economic uses
;
he had a good idea of the methods ot

fertilisation and the values of self- and cross-breeding.
He was fairly grounded in the rudiments of zoology,,

anatomy, and physiology. Until he had tested this youth
the writer did not believe it possible for the Malay mind
to so clearly comprehend and so accurately to arrange
scientific facts. In this the great power of Dr, Scheffer
as a teacher appears, especially when Jt is remembered
that he lectured almost to virgin minds and in a language
so devoid of all precise and accurate terms as Malay. I

am told by a friend, a competent botanist, who has
listened to his lectures, that Dr. Scheffer’s power of lucid

explanation was very great. I wish,” he said, “ I had
had as good a course of lectures on botany in Holland.”

In addition to the labour and anxiety attaching to this

section of hisjvvork, Dr. Scheffer had also to give occa-

sional lectures to the aspirant controlleurs
,
the young

unplaced civil servants, and to superintend their examina-
tions in agriculture. Over and above this he had the

general superintendence of the large botanical gardens
on his shoulders, with daily arrivals and despatches of

plants to and from all quarters of the globe, on which
he had to be consulted daily. If one had entered
his small study in the fine building containing the
herbarium, one would have found him engaged in his own
peculiar work, in which he took so much delight, with hi&
microscope and camera lucida studying the Hcmekia
vastatrix, a subject to which he had been lately devoting
much time

;
in another corner would be a series of Palms

—part of Dr. Beccari’s collection, on whose examination
and description he was engaged, the sectional coloured

drawings being done by one of his own native pupils. If

we did not find him here we should see the microscope

and pencil conveniently left so as to resume work at the

shortest possible notice; and adjourning to his house,

near the entrance to the gardens, we should certainly find

him in his neat library surrounded by a diverse collection

of botanical works, and with the spare corners decorated

with the busts and photographs of distinguished botanists,

with an enormous pile of correspondence, to which he
was writing heads of reply in Dutch, French, English,

German, for his amanuensis. Dr. Scheffer tolcf the

writer that he wrote more than 3,000 letters a year with

his own hand. He corresponded with every country and
every botanical garden in the world

;
he had to give all

sorts of advice to agriculturists throughout the Archipelago,

on the cultivation of or the diseases affecting coffee, tea,

sugar, tobacco, &c., and the many great improvements

effected in the proauction of these valuable products is
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due in a great measure to his advice. Need we wonder,

then, even with youth in his favour, that at the early age

of about thirty-seven, being yoked in such heavy double

harness, he has died with it on, leaving a large amount of

accomplished valuable work, which was waiting for a
spare moment to prepare for the publisher.

For some time Dr. Scheffer had been suffering from
defective digestive powers and frequent sleeplessness,

but he neglected these warnings ana the advice of his

friends to take some rest. He was unfortunate in being
surrounded by those who, with few exceptions, took little

interest in his work, and by none to whom he thought he
could entrust the work in which he was so hard and
enthusiastic a worker, so he worked on. The fatal affec-

tion was inflammation of the liver. The seizure was very
acute, and at an early stage danger was imminent

;
but

at length he rallied. His medical attendants considered
the crisis past, and recommended his removal to his own
estate near Sindanglaya, to reach which a tedious climb of

4,$00 feet over the Megameudoeng Pass had to be sur-

mounted. He never reached his destination, expiring, on
March 9, at the Sanatorium at Sindanglaya, where he
now lies buried.

In his private life he was a man to be loved and
esteemed

;
quiet, unassuming, very kind-hearted, ever

ready to give whatever assistance he could, especially to
scientific travellers. With him the Netherlands Indian
Government has lost a valued public servant, to whom it

will not be easy to find a successor, and botanical science
has to deplore an earnest worker, a learned disciple, and
a great helper. Henry O. Fokwss

Preanger, Java

A SCOTTISH CRANNOG 1

T)ETWEEN geology and history there lies an inter-^ mediate sphere in which these sciences dovetail into
one another. In this common territory or borderland
lies the domain of prehistoric archaeology, and to its most
recent portion, or that which archaeologists have desig-
nated the i( Late Celtic Period,” must be assigned the
antiquarian remains I have here the pleasure of describing.
During this period it appears that the Celtic races of
Scotland and Ireland were in the habit of constructing
artificial islands in marshes and shallow lakes to which,
in troublous times, they resorted for safety. They were
generally formed by the superposition of trunks of
trees and brushwood mingled with stones strongly
palisaded by stakes, and so situated as to be inaccessible
except by mejins of causeways, or occasionally by a narrow
gangway or mole. These island forts, or crannogs

,
as

they have been called in the Irish annals, were very
numerous in former times, but owing to the gradual rising
of the level of the lakes, they appear to have been so
completely lost sight of that their very existence was
unknown to modern antiquaries, so that their discoverym the present century marks an important epoch in the
history of archeology.

In October, 1878, I drew the attention of antiquaries,
through the columns of Nature, to the remains of an
ancient lake-dwelling just then discovered on the farm of
Lochlee, in the parish of Torbolton, Ayrshire. Since then
a series of excavations have been made with the view of
ascertaining the exact nature of this structure, in the
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though freely talked of in the neighbourhood at the time,
led to no further results till forty years later, when it was
found necessary to re-drain the locality, and hence the
present investigations. By a curious coincidence the
early drainage at Lochlee was made in the same year
that Sir W. R. Wilde discovered and examined the first

Irish crannog, viz., that of Lagore in County Meath. The
Irish discovery, however, owing to a general system of
drainage that was then going on, led at once to the most
brilliant results, so that it soon became apparent that

crannogs existed very generally over the country. Up to
the present time over a hundred have been examined, and
have furnished the Irish museums with a vast collection

of relics. In the year 1854 a great impetus was given to
the study of these researches by the discovery of the
remains of ancient lake villages in Switzerland, which
have now become so famous and well known all over the
continent of Europe; but it was not till 1857 that the
subject began to attract the attention of Scottish archaeo-

logists. In this year Mr. Joseph Robertson read a paper
to the Society of Antiquaries of Scotland, and in 1866
Dr. Stuart, who was then Secretary to this Society,

collected and published all the scattered notices of Scottish

crannogs known up to that date. Since the publication of
Dr. Stuart’s elaborate paper no further investigations on
Scottish crannogs, with the exception of an occasional
notice of a fresh discovery of ^the site of one, bave been
recorded.

But though traces of these crannogsJiave been found
in almost every county of Scotland, there has been no
systematic examination of them worthy of comparison
with the investigations that have been made in other
countries

;
nor, with the exception of a few articles found

at Dowalton, is there any collection of relics which would
enable archaeologists to form an opinion with much
certainty as to the purpose they served in the social

economy of the period they represent; nor can their

range in the dim vista of prenistoric times be determined
with greater accuracy.

Before the Lochlee Lake was originally drained no one
appears to have surmised that a small island (visible

only in the summer time) which formed a safe habita-
tion for gulls and other sea-birds during the breed-
ing season, was formerly the residence of man. It was
situated near the outlet of the lake-basin, and the nearest
land, its southern bank, was about seventy-five yards
distant. The general appearance which it presented
when the present investigations were commenced was
that of a grassy knoll, [drier, firmer, and slightly more
elevated than the surrounding field. Towards the cir-

cumference of this mound the tops of a few piles were
observed barely projecting above the grass. Guided bv
these the workmen dug a deep circular trench, in which
they exposed numerous piles and transverse beams having
squarc-cut holes in their ends, through which the former
projected about eighteen inches or two feet. In the
course of further explorations it became apparent that
these piles formed a series of stockades surrounding a
somewhat circular space about fifty feet in diameter.
Beyond this circle on the south side there were indications
of other rows of uprights which appeared to unite into
one on the north side. Here, instead of further rows of
piles, the corresponding space was occupied by an
intricate arrangement of woodwork, consisting of young
trees and stout branches, mixed with slanting stakes and
logs running in all directions, the whole forming a dense
protective barrier. The diameter of the island was about
120 feet. The central area was about three feet lower
than the surrounding stockades with their transverses,

and had a flooring of prepared logs resembling railway
sleepers. Near the centre of this log pavement were found
four circular hearths placed one above the other with an
interval between each of 18 inches to feet. These
hearths were neatly constructed of fiat stones of various
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sizes, and had a raised rim round them, also formed
t>f flat stones, but uniformly selected and set on edge.
Each of them was imbedded in a thin layer of clay,
which extended several feet beyond, and the intermediate
strata consisted of ashes, charcoal, and small bits of burnt
bones. The top of the upper hearth was 7 feet 9 inches
above the log pavement, but only about one foot below the
surface of the mound, so that the greatest depth of the
accumulated rubbish since the log pavement was laid
would be about 8$ feet. The lowest or first fireplace was
separated from the log pavement by a thick layer of turf
and then a layer of clay.

On a level with the third hearth, counting from below,
there were decayed portions of several massive stakes,
with square-cut ends which appeared to have been the
remains of a hut. One stake was found to have a small
portion projecting from the centre of its base, which
neatly mortised into a hole formed by a piece of wood, a
flat stone, and some clay, and another had pressed down
the portion of clay on which it rested nearly a foot. It

was thus evident that the stakes were so formed as to
prevent them as much as possible from sinking by pres-
sure. Immediately below this level, all over the area of
the log-pavement, but more particularly within a circle a
few feet from the fireplace, most of the relics were found.
Close to this hearth, but about two feet lower, we extracted
the skeleton of an animal like that of a goat or sheep, the
skull of which was entire, and had short horn-cores
attached to it. The relic bed was made up of partially

decomposed vegetable matters, and could be separated
into thin layers

; the common bracken, moss, parts of the
stems of coarse grass, heather, and large quantities of the
broken shells of hazel-nuts were frequently met with.

One of the latter was found to have a hole gnawed in it,

as if made by a squirrel.

The space immediately beyond and on the south side
of the log pavement, extending between it and the outer
circles of piles, was occupied by a refuse heap or midden,
consisting of gritty ash, decayed bones, and vegetable
matters. Its breadth was ten or twelve feet, and its length
from east to west nearly double that. Its surface was
three feet below that of tne field, so that its average depth
would be about four feet. Some important relics were
found here, such as metal instruments and daggers, two
fibulae, several wooden vessels, and a few bone imple-
ments. It is noteworthy that the metal objects were all

comparatively near the surface of the midden, and also
that no boars’ tusks were found in it except at its very
lowest stratum.

The probable existence of some kind of communication
between the crannog and the shore of the lake was sug-
gested at an early stage of the investigations by the
discovery of a few oak piles in a drain outside the mound
on its south side. Upon making excavations in the line

thus indicated a very singular wooden structure was dis-

covered, which I found no less difficult to comprehend
than it now is to describe. The tops of upright stakes
were first revealed, which seemed to conform to no regu-
lar arrangement, but by and by, in addition to single piles,

groups of three, four, and five, here and there, were
detected. The first horizontal beam was reached 7 feet
below the surface of the field, which proved to be one of
a complete network of similar beams lying in various
directions. At a depth of 10 feet the workmen could
find no more horizontal beams, and the lake silt became
harder and more friable. The reason of grouping the
piles now became apparent. The groups were placed in

a somewhat zigzig fashion near the sides of the gangway,
and from each there radiated a series of horizontal beams,
the ends of which crossed each other and were kept in

position by the uprights. One group was carefully in-

spected. The first or lowest beam was right across
; the

next lay lengthways, and of course at right angles to the
former

; then three or four spread out diagonally, like a

fan, and terminated in other groups at the opposite side
of the gangway

;
and, lastly, one again lay lengthways.

Thus each beam raised the level of the general structure
the exact height of its thickness, thougn large lozenge-
shaped spaces remained in the middle quite dear of any
beams. The general breadth of the portion of this
unique structure examined was about 10 feet, and its

thickness varied from 3 to 4 feet A large oak plank,
10 feet long, showing the marks of a sharp cutting instru-
ment by which it was formed, was found lying on edge at
its west side and beyond the line of piles, but otherwise
no remains of a platform were seen. All the beams and
stakes were made of oak, and so thoroughly bound
together that, though not a single joint, mortise, or pin
was discovered, the whole fabric was as firm as a rock.
No relics were found in any of the excavations along the
line of this gangway.
The thickness, composition, and mode of structure

of the island itself was ascertained by sinking a shaft
at the south end of the log pavement (t.e., near the
centre of the island). This shaft was rectangular in

form, and large enough to allow three men to work in it

together. After removing the three or four layers of oak
planks which constituted the log pavement, we came upon
a thin layer of brushwood, and then large trunks of trees
laid in regular beds or layers, each layer having its logs
lying parallel to each other, but transversely and some-
times obliquely to those of the layer immediately above or
below it. At the west end of the trench, after removing the
first and second layers of the log pavement, we found
part of a small canoe hollowed out of an oak trunk. This
portion was 5 feet long, 12 inches deep, and 14 inches
broad at the stern, but widened towards the broken end,
where its breadth was 19 inches. This was evidently
part of an old worn-out canoe, thu 3 economised and used
instead of a prepared log. Much progress in this kind
of excavation was by no means an easy task, as it was
necessary to keep two men constantly pumping the water
which copiously flowed from all directions into the trench
and even then there always remained some at the bottom.
As we advanced downwards we encountered layer upon
layer of the trunks of trees with the branches closely

chopped off, and so soft that the spade easily cut through
them. Birch was the prevailing kind of wood, but occa-

sionally beams of oak were found, with holes at their

extremities, through which pins of oak penetrated into

other holes in the logs beneath. One such pin, some 3
or 4 inches in diameter, was found to pass through no
less than four beams in successive layers, and to ter-

minate ultimately in a round trunk over 13 inches in

diameter. One of the oak beams was extracted entire,

and measured 8 feet 3 inches in length and 10 inches in

breadth, and the holes in it were
$

feet apart. Others
were found to have small round projections, which
evidently fitted into mortised holes in adjacent beams.
Down to a depth of about 4 feet the logs were rudely

split, but below this they appeared to be round rough
trunks, with the bark still adhering to them. Their

average diameter would be from 6 inches to 1 foot, and
amongst them were some curiously gnarled stems occa-

sionally displaying large knotty protuberances. Of course

the wood in the act of digging the trench was cut up
into fragments, and, on being uncovered, its tissues had a
natural and even fre3h-like appearance, but in a few
minutes after exposure to the air they became as black

as ink. Amongst the dibris thrown up from a depth of

6 feet below the log pavement I picked up the larger por-

tion of a broken hammer-stone or polisher, which, from
the worn appearance presented by its fractured edges,

must have been used subsequently to its breakage. After

a long and hard day’s work we reached a depth of 7 feet

4 inches, but yet there were no indications of approaching

the bottom or this subaqueous fabric. However, towards

the close of the second day's labour, when the probability
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of total discomfiture in reaching the bottom was freely

talked of, our most energetic foreman announced, after

cutting through a large flat trunk 14 inches thick, that

underneath this he could find no trace of further wood-

work. The substance removed from below the lowest

logs consisted of a few twigs of hazel brushwood, im-

bedded in a dark, firm, but friable, and somewhat peaty

soil, which we concluded to be the silt of the lake depo-

sited before the foundations of the crannogwere laid.

The depth of this solid mass of woodwork, measuring
from the surface of the log pavement, was 9 feet 10 inches,

or about 16 feet from the surface of the field. Amongst
the very last spadefuls pitched from this depth was found
nearly one-half of a well-formed and polished ring made
out of shale, the external and internal diameters of

which were 34 and 2 inches respectively.

In all the trenches made at tne margin and beyond the

crannog the stuff dug up was of the same character and
composition. First or uppermost there was a bed of fine

clay rather more than 2 feet thick, and then a soft, dark
substance formed of decomposed vegetable matters. The
source of the latter was evident from the occurrence in its

diameter of the largest measuring 6 inches, and the rest
graduating downwards to about the half of this. Two
are fiat and circular, and show friction markings all round,,
while other three were used on their flat surfaces only.

One of these is divided into two portions, each of which
was picked up separately, about a yard asunder, and found
to fit exactly. It would thus appear that it was broken
while being used on the crannog, and then pitched aside

as useless.

Heating-Stones and Sling-Stones,—

A

large number of
round stones, varying in size from half an inch to three

inches in diameter, some having their surfaces roughened
and cracked as if by fire, but others presenting no marks
whatever, were met with. The former might have been
used as heating-stones for boiling water in wooden
vessels—the only ones found on the crannog—the latter

as sling-stones or missiles.

Anvil.—About a foot below the surface, and a few feet

to the north of the upper fireplace, a beautiful quartz

pebble was found, which has the appearance of having
been used as an anvil. It is of a circular shape, fiat

upper stratum of large quantities ofleaves, stems, branches,
and the roots of stunted trees apparently in situ . Thi3
uniformity in the composition of the silt forming the bed
of the lake points to the fact that for centuries the increase
was due principally to the decomposition of vegetable
matters, while latterly it was caused more by a deposi-
tion of fine clay. A change so marked in the sediment
can only be accounted for by a corresponding change in

the surrounding scenery, and no explanation is more likely

than that the primaeval forests had given place to the
inroads of agriculture, when some of the upturned virgin

soil would be washed down, as it still is, by every trickling

rill that finds its way into this lake basin.

The remains of human industry found during the exca-
vations of the Lochlee Crannog, calculated to throw light

on the civilisation and social economy of its occupiers,
are very abundant. They comprise a large variety of
objects, such as warlike weapons, industrial implements,
and personal ornaments, made of stone, bone, horn,
wood, metal, &c. In the following description of them I

have adopted the principle of classification suggested by
the materials of which they are composed :

—

1.— Objects made of Stone

Hammer Stones,—A great many water-worn pebbles, of
a similar character to those observed in the surrounding
glacial drift and river courses, which were used as

Fic« x.~H&romer-Stcne(5c«k
J).

hammers, pounders, or rubbers, were found in the debris
all over the crannog, but more abundantly in the deeper
layers of a small circular area surrounding the hearths.
As typical specimens of such implements 1 have collected
no less than nineteen. Of these fourteen are of a some-
what elongated oval shape, and were used at one or both
ends (Fig. 1). They vary considerably in size, the major

Flo. a.—Stone Cell (Scale J).

1

below, somewhat rounded above, and measures 27 inches-

in circumference.

Sharpening-Stones or Whetstones,—Five whetstones
were collected from various parts of the island. They are

made of a hard, smooth claystone, one only being made
of a fine-grained sandstone, and vary in length from 5 to

7 inches.

Polished Celt—Only one polished stone celt was found.

It is a wedge-shaped instrument si inches long and 2

broad along its cutting edge, which bears the evidence of

having been well used/and tapers gently towards the other

end, which is round and blunt. It is made of a hard
mottled greenstone (Fig. 2.).

Querns,— Five upper, and portions of several lower

quern stones were disinterred at different periods, all of
which, however, with the exception of a pair found over

the log pavement, and an upper stone observed towards

the west margin of the crannog, were imbedded in the

dttris not far from the site of the fireplaces. Some are.

made of granite, while others are of senist or hard whin-

stone. _ J ,

Cup-marked Stones,—Two portions of red sandstone,,

having cup-shaped cavities about 1 inch deep and 3 inches

in diameter, were found amongst the debris. One of

them was lying underneath, and as if supporting one of
the horizontal raised beams at the north side of the
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cranhog. The other, the position of which was not
determined, has two circular grooves or rings round the
cup, the outer of which is 9 inches in diameter (Fig. 3).

Fig. 3.—Cup Stone (Scale 1),

Other Stone Relics.—Amongst a variety of other stone
relies there is one peculiar implement manufactured out

of a bit of hard trap-rock. It presents two flat surfaces

3 inches in diameter, with a round periphery, and is ig

inch thick.

Flint implements.—Only three flint implements were
found on the crannog—a large knife flake 3 inches long
and inch broad ; the posterior portion of another flake

;

and a beautifully-chipped horseshoe-shaped scraper here
figured (Fig. 4).

Spindle whorls.—Three small circular objects, sup-

posed to be spindle whorls, are here classed together.

Two are made of clay, and were found in the relic bed
near the fireplaces. The smaller of the two (Fig. 5) is

Fig. 4.— Flint Scraper (Scale.]). Fig. 5.—Clay Spindle Whorl (Scale 1).

ij inch in diameter, and has a small round hole in the
centre; the other has a diameter of if inch, and is only
partially perforated, just sufficiently to indicate that the

act of perforation had been commenced, but not com-
pleted. The third object is a smooth, flat, circular bit of

stone, ij inch in diameter and -£ inch thick, and is

perforated in the centre like a large bead.

(To be continued.)

NOTES
The Royal Society of Edinburgh has awarded the Keith

Medal for the biennial period 1877-79 to Prof. Fleeming Jenkin

for his paper on the application of graphic methods to the

determination of the efficiency of machinery.

Prof. Henry J. S. Smith, F.R.S., Savilian Professor of

Geometry in the University of Oxford, has been made a Corre-

sponding Member of the Academy of Science of Berlin.

On the 16th inst, the International Congress of Meteorology

will meet at Vienna.

The honorary degree of LL.D. has been conferred by the

University of Glasgow on Mr. Edward John Routh, M.A.,
F.R.S., and Dr. Michael Foster, F.R.S.

Prof. W. H. Flower, LL.D., F.R.S., will give a discourse

at the Royal Institution, on Fashion in Deformity, at the evening

meeting on Friday, May 7,

Prof. Huxley will deliver the inaugural address at the

opening of the Science College at Birmingham on October 1.

Sir William Thomson will preside at the meeting of the

Physical Society on Saturday afternoon, and will make some

brief communications to the Society,

Prof, Henry Tanner, F.C.S., Senior Member of the

Royal Agricultural College, and Examiner in the Principles ot

Agriculture under the Government Department of Science, has

been appointed Professor of the Principles of Agriculture in the

Royal Agricultural College, Cirencester.

The fifty-first anniversary meeting of the Zoological Society

was held last week. The report of the council was read by Mr.

Sclater, F.R.S. , the secretary. It stated that the number of Fellows

on December 31, 1879, was 3,364 against 3,415 at the same date

of the previous year, 145 new Fellows having been elected, and

189 removed by death or other causes during the year. In

consequence of the bad weather, which had seriously affected the

garden receipts, and' of the general depression in business which

had prevailed in 1879, the income of the society showed a falling

offas compared with that of 1878, but not to any serious amount

;

the total receiptshaving been 26,463/. in place of 27,944m 1878.

The total assets of the society on December 31 last were estimated

at 28,051/,, and the liabilities at 9,960/. The number of

visitors to the gardens in 1S79 had been 643,000, against 706,713

in 1878.

The general meeting of the German Geometrical Society will

be held at Cassel on July 4-7 next.

In the last week of April an extraordinary fact was observed

at Montsouris. We have stated already that the electrical

observations are ’taken eight times daily with a Thomson

electrometer and recorded
;
out of the eight readings registered

on April 28 not less than six were negative, and on the following

day seven were of the same sign. The occurrence is so extra-

ordinary that it has been referred to in the papere as a fair

characteristic of the season.

A large and influential committee of shipbuilders and marine

engineers has been formed in Glasgow for the purpose of pro-

moting an exhibition of naval and marine engineering models in

Glasgow. It is proposed that the exhibition shall be opened In

the Corporation Galleries in Noveml»er and remain open for six

months. Mr. James Baton, the Superintendent of the Glasgow

Museum and Galleries, -[has been appointed Secretary to the

Committee.

At the next meeting of the Society of Telegraph Engineers

Dr. Siemens is going to bring forward his latest development of

his dynamo machine, and of the influence of the electric light on

vegetation.

Tiie Whit-Monday excursion of the Geologists’ Association

will be to Oxford, under the direction of Frof. Prestwich and

and Mr. James Parker. It will last over two days. The long

excursion of the Association will be to Bristol on August 2 and

following days.

From the Report of the New York Central Park Menagerie

we learn that^ that establishment has now 423 mammals, repre

senting 56 genera and 98 species
; 753 birds, of 102 genera, 134

species
; 30 reptiles, of 8 genera and xo species ; or 1,206

animals in all. The additions in 1879 numbered 668.

Heywood of Manchester has issued, for the small price of

sixpence, the eleventh series of the Manchester Science Lectures

for the People, containing lectures on “Islands,” by Mr. A. R.

Wallace; “The Age of Dragons,” by Mr. B. W. Hawkins;

“Palestine in its Physical Aspects,” by Canon Tristram; and
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“ Traps to Catch Sunbeams,’’ by Capt. Abney. We are sorry

to learn from Prof. Roscoe’s preface that the interest in these

lectures having died out, they are to be discontinued. Never-

theless, as he says, they have undoubtedly done great good both

when delivered and in the remarkably cheap form in which they

have been published. The Eerie?, as a whole, has been a genuine

success.

We understand thst Dr. James Geikie, F.R.S., will shortly

send to press a work entitled
11 Prehistoric Europe—a Geological

Sketch,*
1 which treats of the principal climatic and geographical

changes which have taken place in our continent since the

commencement of the Pleistocene or Quaternary period. Mr.

Stanford will be the publisher.

The Council of the Society of Arts have decided to summon
a public Conference to consider the question of supplying London

with pure water. The date for the Conference has been fixed

for Monday, May 24, and succeeding days. The arrangements

for the Conference are now being considered by a committee,

and full announcements will be made as early as possible.

Since November last, instruction by means of lectures and
laboratory practice, in connection with the City and Guilds of

London Institute for the Advancement of Technical Education,

has been given during the evening in Chemistry and Physics as

applied to the Arts and Manufactures, by Prof. Armstrong,

Ph.D., F.R.S., and Prof. Ayrton, A.M. Inst. C.E., in rooms at

the Cowper Street Schools, Finsbury. On and after May 10,

day classes will also be established, adapted to the scientific

requirements of persons partially engaged, or intending to engage,

in the manufacturing industries. The object of these day classes

is to afford such preliminary training as is necessary for those

who may desire, later on, to study particular branches of Applied

Chemistry or Thysics, for which special accommodation will be

provided in the new buildings. Two courses, each of twenty-

four lectures, in Chemistry and Phy>ics will be given on two
afternoons perweek during May, June, and July, for imparting such
knowledge of the general principles as is necessary for the after-

understanding of the various branches of Applied Chemistry and
Thysics Chemistry, Wednesdays and Fridays, at 3 to 4 o’clock

;

Physics, Wednesdays and Fridays, at 4 to 5 o’clock.- Prof.

Ayrton will also give a special laboratory and tutorial course in

Electrical Engineering ; and Prof Armstrong will give a similar

course for instruction in Photographic Chemistry. Students
desirous of attending either of these courses are requested to

communicate with the respective Professors at the present
temporary laboratories, Cowper Street, Finsbury, E.C., before
May 10, stating the times at which they could attend, and the
maximum number of hours they could devote to the subject.

We learn from Catania, under date April 26, that the
inhabitants were apprehending an eruption of Etna. An im-
mense cloud of smoke has been observed.

A Parisian speculator has inaugurated the aeronautical
season by a private ascent on April 25 at La Viilette gasworks.
The balloon, of only 300 cubic meters capacity, bore one aero-
naut, with 30 kilograms of handbills, which were distributed all
over Paris, The wind being slight, with a favourable direction,
thousands of these prospectuses were picked up by street pas-
sengers and largely read. The whole expense of the aerial
expedition, gas and everything, did not exceed 10/. sterling.

The phylloxera has made its appearance in the vineyards on
Vesuvius and the opposite part of the Gulf at Puzzuoli and
Tianura, Much alarm prevails. Precautionary measures are
being taken, In Sicily the phylloxera, till now confined to
Caltanisetta, is likewise reported near Messina.

At the Annual Meeting of the Royal Institution on May 1,

the Annual Report of the Committee of Visitors for the year

1879, testifying to the continued prosperity and efficient manage-

ment of the Institution, was read and adopted. The real and

funded property now amounts to nearly 85,000/., entirely derived

from the contributions and donations of the Members. Forty-

nine new Members paid their admission fees in 1879*

The y*pan Gazette states that the line of railway which has

been in contemplation for some time past between Tokio and

Mayebashi will soon be commenced. The surveys are com-

pleted, and it is said that the line will traverse a rich district,

and is expected to prove a great benefit to the country.

An exhibition of apparatus and products relating to bee-

culture will be held at Schwerin on August 28-30 next.

The Electrotechnical Society at Berlin, which was founded

on December 20, 1879, begins the second quarter of its existence

with no less than 1,248 members.

The Emperor of Austria has presented the large gold medal

for arts and sciences” to Dr. Karl Ritter von Scherzer in

recognition of his latest work, “Die britischen Welt-Industrien.”

The Report of the Rugby School Natural History Society for

1879 is fairly encouraging. Several creditable papers are given

by the members ; we should like to see more papers of this class

and fewer lectures by grown-up outsiders, some of which seem

to us quite inappropriate in a Report of this kind.

“The International Dictionary for Naturalists and Sportsmen

in English, French, and German,” by Mr. Simpson-Baikie

(TrUbncr and Co.), is a very useful book of reference, and con-

tains a good many scientific terms, especially connected with

natural history.

“ The Sportsman’s Guide ” to the rivers, lochs, moors, and

deer forests of Scotland comes once more to remind us of the

hills and the heather, and to recall the memory of pleasant days

spent on loch and river. It bears evidence of careful revision,

and we are sure will prove useful to the tourist of scientific

tastes, even if he be no disciple of the rod or gun.

It is known that M. Jamin, member of the French Institute,

has patented an electric lamp in 'which the light is directed by an

electrical current. A public company has been formed with a

capital of 8,000,000 francs for the working of the patent.

The French Minister of Fine Arts has entered into an agree-

ment with the Jablochkoff Electric Light Company to light the

palace during the whole of the two months devoted to the

exhibition. The number of lights fed by the machinery is about

400, and the motive power regarded at about 320 horses. The

inauguration was to take place on -May 1, and a large crowd

had congregated to witness the process. But the crank of one

of the principal engines broke, and it was necessary to postpone

the opening for a few days. In spite of the growing opposition

of the friends of the gas co npany, M. Gamier, the architect of

the Paris Opera, will establish a trial of the principal electrical

burners, to decide which is the more really fit for use in the

house.

The additions to the Zoological Society’s Gardens during the

past week include a Common Ocelot (Felis pardalts) from South

America, presented by Mr, Stephenson Clarke; two Elliot’s

Guinea Fowls (Numida eilioti) from East Africa, presented by

the Rev. Thos. Wakefield j two American Bam Owls (Strix

flammed) from Jamaica, presented by Mr. G. E. Dobson,

C.M.Z.S.; a Koala (Phascotarclus einereus) from South-East

Australia, a Grey Squirrel (Sciurus einereus ) from North
America, two Blue-streaked Lories (Eos reticulata) from Timor
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Lftut, two Prince Albert's Curassows (Crax albtrti) from

Columbia, purchased ; two Common Foxes (Canis vulpes)> four

Chilian Pintails (Dafila spinicauda)
t
bred in the Gardens,

OUR ASTRONOMICAL COLUMN
The Comet of 1106.—Amongst the comets which were

thought to present certain indications of identity with the great

comet of 1543 was that recorded by a large number of European
historians, os well as in the Chinese Annals, in the year 1x06.

The circumstances of its appearance may be thus briefly stated :

On the 4th of February, or, according to others, on the 5th, a

star was seen which was distant from the sun “ only a foot and
a half ”

; it was observed from the third to the ninth hour of the
day. Matthew Paris and Matthew of Westminster distinctly

term it a comet, Pingre, not having the experience of the comet
of 1843 as a precedent, questioned the possibility of seeing one
of these bodies at so small a distance from the sun as the above
expression may be taken to imply. Now, however, we are able
to connect, with much probability, the star viewed in the day time
with the comet which on February 7 was discovered in Palestine

about the commencement of the sign Pisces. On this day, we
are told bv three contemporary writer*, a comet appeared in that
quarter or the sky where the sun sets in winter, and occasioned
great surprise ; a white ray extended from it to a great distance.

From the time of its first appearance “the comet itself and the

ray, which had the whiteness of snow, diminished day by day."

Others on the contrary, say that the train, which had a more
than milky whiteness, appeared to increase daily. In the west
of Europe it does not seem to have been remarked till February
16 or 1 8. According to some writers it was visible only a fort-

night, others say that it continued to shine for forty days, or

during the whole of Lent, from February 7 to March 25 ; an
eye-witness records that after fifty days the most acute vision

only sufficed to distinguish it with difficulty. There is similar

contradiction respecting the aspect of the comet, though most of

the historians testify to its great brightness and apparent magni-
tude. On February 10, according to Gaubil’s manuscript, wed
by Pingr^ for his “ Comctographie,” it was near the end of the

sign Pisces, with a tall 6<? in length. European chronicles

mention that the tail extended to the beginning of the sign

Gemini, under the constellation of Orion, whence, as Pingre
points out, the latitude of the comet must have been south, while
as the sun was in 25° of Aquarius it could hardly be less

advanced than io° or ia° of Pisces to be seen in the evening
after sunset. Thence, about Februaiw 16 or 18, it moved to the

western quarter of the heavens, and after many days had elapsed,

as Pingr6 records ;
44 La comete narut du cote du septentrion vers

l’occident : sa queue, semblable a une grand poutre, regardoit la

partie du ciel qui est entre le septentrion et l’orient
; on la voyoit

lusque vers le milieu de la nuit, Durant vingt-cinq jours elle

briiloit de la m6me maniferc a la meme heure.” Williams, in

his account of comets mentioned in the Chinese annals, has a

notice of the one in question. In the reign of Hwuy Tsung,
the 5th year of the epoch Tsung Ning, the xst moon, day Woo
Seuh (1106, February 10), a comet appeared in the we»t. It

was like a great Pei Kow (a kind or vessel or measure). It

appeared like a broken-np star. It was 60 cubits in length and

3 cubits in breadth. Its direction w as to the north-east : it

passed the sidereal division Kwei (determined by 0 , 8, e Andro-
medac and stars in Pisces), and through the divisions Lew
(determined by a, 0, y Arietis), Wei (by the three stars of
Musca), Maou (by the Pleiades), and Peih (by a, y, 8, &c. f

Tauri). It then entered the clouds and was no more seen.
Williams, doubtless influenced by this last expression, and the
object having been said to resemble a broken-up star, and
probably overlooking the presence of the comet recorded by the
European historians in the same part of the sky, adds : “This
appears to have been a large meteor, as it stems to have been
seen for a short time only. ” But there can be little hesitation, we
think, in identifying the body remarked in China with the

European comet, its track through the constellations, as given by
Williams, which agrees with Gaubil’s manuscript, representing

very satisfactorily the particulars found in the European
chronicles.

In 1843 Tangier and Mauvais, reducing their elements of the
great comet of that year to 1106, and assuming the perihelion
passage to have taken place on February 3, found the following
geocentric track.

0 § e •
Feb. 4, Long. 324, Lat - 3 Feb. 16, Long. 4, Lat. - 22

7* »t 33S» >»
” March 5» ,, 4°, »»

»> 345» >>
“ *5> »»

“ 27

And they conclude, “ en admettant que la comite de 1106 est

une apparition de la comete de 1843, toutes les observations
sont satisfaites.” It is not easy to see how such an inference
can have been drawn in face of the circumstances mentioned by
the historians during the later period of the comet's visibility,

when it was seen to the north of west, with a tail extending
towards the north-east

;

a condition wholly incompatible with
the elements of the comet of 1S43, which body dia not remain
on the northern side of the ecliptic so long as three hours. On
reducing Hubbard’s parabola of 1843 to 1106 we have the
following positions, assuming perihelion passage February 3 ‘5
G.M.T.

G.M.T. Long. Lat. Log. r. Log. a. Intensity

h. ,
of Light.

Feb. 4, o ... 322*9 ... - 17 ... 8 8080 ... 9*9704 ... 277*6

19, S ... 12*6 ... -25*1 ... 9*8377 ... 9*9543 ••• **6

March 25, 12 ... 60*3 ... -27*3 ... 0*1725 ... 0*2619 °' J3

These places are in agreement with those found by Lattgier

and Mauvais
;
that for March 25 corresponds to K.A. 63* 7,

Decl. -6’
*4.

It is well known that the comet of 1106, with better reason,

was long supposed to be identical with the famous comet of

16S0. That point has been discussed elsewhere. Our object

now, since the possibility of the identity of the comet of 1106
w ith that of 18S0 and 1S43 has been again mooted, is to draw
attention to the main difficulty that exists in the acceptance of
the idea.

PHYSICAL NOTES
M. Antoine Bregvet, at a lecture upon Recent Advances in

Telegraphy, exhibited some ingenious apparatus illustrating the

principles of the duplex and quadruple* telegraph, the actions

of the electric currents being most successfully represented by
the flow of water in tube 5

.

Prof. Carmichael describes, in the American yowned oj

Science
;
a device for rendering the sonorous vibrations of a flame

visible to a whole audience. lie passes coal-gas through a
Kdnig’s manometric capsule, and then leads it by a tube into a
burner inclosed in a small mica cylinder or lantern, which is

rotated either in a vertical or a horizontal plane. The ring of

light thus produced is broken up by the sonorous vibrations into

a serrated form, the forms of the serrations varying with the

nature of the sound. To increase the brilliance or the light the

gas is previously passed over a sponge soaked in some volatile

hydrocarbon such as “ gasoline” or “ benzoline,” and oxygen is

also supplied into the mica lantern. A shrill whistle produces

very fine serrations invisible thirty feet away. The human voice

at ordinary loudness produces serrations two or three inches

deep round the ring. A modified capsule placed^ upon the

various parts of a vibrating body serves to investigate their

modes or vibration, nodal points, &c.

Some curious experiments on the magnetic behaviour of elder-

pith have lately been made by M. Ader, Pith-balls placed in a

powerful magnetic field are strongly attracted.

Frof. Rowland contributes a long and careful memoir upon

thermometry and the mechanical equivalent of heat to the

Transactions of the American Academy of Arts and Sciences.

Ills results differ by about *25 per cent, from the accepted

numerical determinations of Joule's equivalent. Amongst other

matters noticed in this memoir is an alleged decrease in the

specific heat of water at higher temperatures,

A contemporary gives the following method of illustrating

the indestructibility of matter 'Two sealed glass tubes of equal

weight, one of them containing oxygen and a little powdered
charcoal, are prepared. The charcoal may be cawed to burn

away completely Dy heating it by means of a small flame. On
placing the two tubes on a balance it will be seen that there has

been no variation in weight.

The process of electrodeposition is now finding a useful appli-

cation in the production of bronze statuary, where it promises to

supersede the process of casting. The Electrometallurgical

Company of Brussels have just produced a colossal statue or Van
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Eyck by the deposition of copper electrically upon the clay

model. The production of bronzes may be readily carried out

on a small scale by the following process communicated to the

Natural History Journal,
and which possesses Fome elements of

novelty. Take any plaster figure or group, boil in sterine, then

blacklead and plunge in a copper bath. Attach a very weak
battery, and deposit very slowly a thm coating of copper. Now
remove from the bath, and bake in an oven until the plaster

model shakes out in dust. You have now a very thin copper

reproduction of your model. Varnish this outride so a* to pre-

vent the further deposition, and replace in the bath. The copper
will now be deposited on the inside surface, and you can thicken

up to any desired point. For this second process a much stronger

battery may be used.

MM. Leclerc and Vincent have described to the Physical

Society of Paris an electrical instrument which will automatically

record the notes played upon a piano. It can be adapted to a
piano of any construction.

Clou's thermoelectric pile has been recently improved by an
addition which obviates the injurious effect of sudden and
excessive heading of the junctions arising from alteration in the

pressure of the gas. This safety-apparatus consists of a small

glass vessel about half filled with water, and closed by a cork
stopper, through which pass two tubes, one going to the bottom
and being a branch of tne tube by which the gas comes to the

pile, while the other is shorter, and conducts any gas that may
pass through it from the vessel to a gas-burner on another branch
constantly lit. If the pressure of the gas is weak the water
closes the mouth of the longer tube ; if it increases the gas issues

in bubbles in the l’quid ana rises through the shorter tube to the

gas jet, where it is lit. The arrangement is a sort of safety-valve,

and prevents the pressure from exceeding a certain amount, which
is regulated at will.

M. Marcel Dkprez has devised an ingenious apparatus for

transmitting a movement of rotation by electricity. The appa-
ratus is composed of a transmitter and a receiver. The trans-

mitter consists of two ordinary split-collar commutators set upon
a common axis, but adjusted at right angles to each other, The
receiver consists of two longitudinal armatures carrying coils of

wire as employed in the earlier Siemens' magneto -electric

machines. These also run on a common axis and in po.T:ions at

right angles to one another : and they are placed in the magnetic
field between the poles of a permanent magnet. Currents
generated by a battery pas3 through the transmitter and are
conveyed by wires to the receiver. For every position of the
axis of the transmitter there is one position—and one only—of
stable equilibrium for the axis of the receiver. Hence the axis

of the receiver follows all the movements of the transmitter

;

turns at the same rate and in the same direction as the trans-

mitter may be turned ; and makes the same number of revolutions
precisely to within a quarter of a revolution.

GEOGRAPHICAL NOTES
The new number of the Geographical Society’s Proceedings is

chiefly occupied with a narrative of Lieut G. T. Temple’s voyage
on the coasts of Norway and Lapland, illustrated by a map on
which the depth) of the ocean are well shown in colour, and by
Mr. E. Hutchinson's account of Mr. Ashcroft’s ascent of the
River Binutf last August, with remarks on the systems of the
Rivers Shary and Binud, With the latter paper is given a reduc-
tion of Mr. Field's map of the Upper Biund from his own sur-

veys, recently issued by Hellfortn of Gotha. An interesting

letter from Mr. Thomson is afterwards given, furnishing informa,
tion as to the progress of the East African Expedition. Among
the geographical notes maybe mentioned a summary of themoat
recent rumours respecting Prejevaisky and a description of routes
from Dzungaria into Tibet. There is also an account of a visit
paid by Mr. Woolley, of the Consular service, to the Island of
Tsushima and Corea, and of the Rev. J. Chalmers's recent ex-
plorations in the interior of New Guinea, in the course of which
he traversed a considerable extent of previously unknown

are followed by a communication on the
“Tal-Chotiali Route from India to Pishln and Candabar." fur-
nished by Mr. G. W. Vyse, who was attached to the Tal Cho’iali
Field Force, in correction of previous statements made respecting
this route.

By a note received on April 28 we learn that the Howgate
Arctic Expedition Bill passed the House of Representatives at

Washington on the 15LI1 inst., and has gone to the Senate for
final action, “ This is a great step in advance, and augurs well
for Government aid to the Expedition.'*

Under the title of “La Exploradora" an association has
been formed in Spain, through the instrumentality of Seftor

Don Manuel Iradier, for the exploration and civilisation of

Central Africa, and in furtherance of its objects commenced the

publication of a Boldin in March, This association proposes to

despatch an expedition from the west coast with what appears to

be a somewhat ambitious programme. Its starting-point would
be the Bay of Corisco, whence it would traverse the Sierra de
Cristal, and afterwards march by way of Mount Onschiko and
the River Eyo towards Lake Albert. If succe sful so far, it would
then visit Mount Gambaragara, in the Usongora range, to study

the peculiar population said to be found there. Then, turning in

a north-westerly direction, it would make its way back to the

Gulf of Guinea by Lake Liba and the Cameroons River. It is

proposed that this expedition should start at latest during the

month of June, but we are not aware whether the necessary

funds for itsjourney of fourteen months have been provided. In

the course of their march it is intended that the members of this

expedition should devote themselves to the study of all the

important problems yet unsolved in the central region of the

African continent, and especially whether there be any connec-

tion between Lake Liba and the rivers Shary and Binue.

It is stated that the Comte de Semelle is about to return to

Africa, in order to undertake an exploring expedition up the

river Binu&

Dr. Regel, director of the Imperial Botanical Garden of St

Petersburg, gave an account of the Flora of Turkestan at a

recent meeting of the St. Petersburg Horticultural Society.

Turkestan may be divided into two distinct parts—the west, with

a very mild climate, and the east, the climate of which is almost

that of St. Petersburg. The flora of Turkestan is exceedingly

varied, much resembling that of Central Asia ;
plants proper to

the climate of Europe grow there in small numbers. The eastern

part abounds in Alpine specimens, and in general its vegetation

approaches that of Europe, although quite as often plants are

met with which are the sole product of Central Asia. Turkestan
possesses neither lily nor tulip, and has very few conifers.

Last week we referred to Mr. E. Whymper’s mountaineering
exploits in South America. Some further details are given by
Mr. Whym per himself in a letter to Mr. F. F. Tuckett in

Tuesday’s Times. It is dated > from Quito, March 18. He
says:—“You will be glad to hear that I have succeeded in

polishing off Chimborazo, Corazon, Sincholagna, and Antisana.

We have also passed twenty-six consecutive hours on the top of

Cotopaxi. This last I reckon a feat, and I am not aware that

any one has ever before encamped at so great an altitude as

19,500 feet. Antisana is the most difficult of those we have

been up, and few more difficult ascents have ever been made.
We are now going off to Cayambe, the mountain on the Equator,

and shall try on the same journey to polish off Saranen and
Cotocachi. Cayambe is thought to be an active volcano, but it

is not certain that this U the case, neither is its height well

determined. The height of Saranen is not known, but it is high.

Cotocachi is the volcano which destroyed Ibarra some years ago,

and is reputed to be 16,300 feet high. We have grown out ot

being affected by rarefaction of the air, and can be quite gay and

lively at 19,000 feet. At first 1 was fairly knocked over by it,

and was rendered quite incapable. The Carrels also were nearly

as bad. The climate of Ecuador is the most utterly abominable

that can be imagined. We have not had one single day fine from

beginning to end, and not one view from a mountain top. An
hour of clear weather from 6 to 7 a. m. is the most you can reckon

on, and after that everything is bottled up in a mist. We carry

about mercurial barometers everywhere, and boil water to an

extent that would delight your heart."

IN the May number of their Chronicle the London Missionary

Society announce the departure, on April* 16, of a new expedition

for East Central Africa, to reinforce the weakened and scattered

party now there. The Rev. A, T. Wookey goes to join Mr,

Hore at Ujiji, the Rev. D. Williams to Urambo, where Dr.

Southon now is and Mr. W. S. Palmer, a medical missionary,

to Uguha, where, we presume, he will be stationed at Mtowa,
near the Lukuga Creek.

In their just-issued eighty-eighth Report the Committee of

the Baptl t Missionary Society summarise the efforts of their
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Congo Expedition to reach Stanley Fool by way of San Salvador
and Makuta. Owing to tribal jealousies! the Makuta route has

had to be given up, but fresh efforts are now being made to dis-

cover some other route to the Upper Congo by Zombo or Sanda ;

or should these prove unfavourable, to strike out an altogether

new rood, and so to reach Stanley Pool over hitherto untrodden

ground. By latest advices it seems probable that they may be

able to get there by Sanda (about two days* journey from
Makuta), where Messrs. Comber and Crudgington have been

well received, and have been allowed to establish a station.

A “ ThL*ringer Wald” Club, similar to the various Alpine

clubs, has recently been formed at Eisenach. !An 44 Erzgebirge”

Club is in course of formation at Joachimsthal (Bohemia). A
Saxon Club for the closer investigation of the last-named moun-
tain chain has existed for several years; also a 44 Rhongebirge”
Club. These clubs do great service to tourists and the* general

public, and would be well worth imitating in our own mountain
districts.

r Mr. Stanford has issued three nicely-printed maps in which
the results of the recent elections are very clearly shown for

England, Scotland, and Ireland. The maps have been designed
by Miss E. Shaw-Lefevre.

Mr. Stanford has just published a “Geography for Little

Children,” by Mrs. Zimmern, which in a very simple and inter-

esting way attempts to show the use of a man and teach some of
the elementary points of physical geography. Its numerous
attractive and quite original illustrations are an important
feature. We have also received the forty-fifth edition of

Cornwell’s 44 Geography for Beginners.”

SCIENTIFIC SERIALS
The JournalofAnatomy and Physiology, Normal and Patho-

logical
,
vol, xlv. Fart 3, April.—Frof. Turner, the structure of the

comb-like branchial appendages, and of the teeth of the basking
shark {Selache maxima) (with a plate).—Dr, G. Thin, on the
ganglion-cells of the elephant’s retina.—Dr. J. H. Scott, on the
structure of the style in the tongue of the dog.—Dr.
A. H. Young, on the anatomy of the Indian elephant.—Dr. C.
Creighton, illustrations of the pathology of sarcoma, from cases

of subcutaneous cystic tumours (three plates).—Dr. Dreschfeld,
on a peculiar form of liver tumour (with a plate).—On a case of
cerebellar tumour (with a plate).—Dr. T. Oliver, post-mortem in

a case of extreme obesity.— Prof. J. Young, on the head of the

lobster (with a plate).—W. S. Richmond, new abnormalities of
the arteries of the upper extremity, with a plate.—Dr. R. J.
Anderson, abnormal arrangement of the thyroid arteries (with a
plate).—On a variety of the mylo-pharyngeus and other unusual
muscular abnormalities.—Drs. V. M ‘Bride and A. Bruce, the
pathology of a case of fatal ear-disease (with a plate).—Dr, F.
Shepherd, notes on the dissection of a case of congenital
dislocation of the head of the femur.—J. I). Brown, abnormal
cystic artery.—Anatomical notes.

Journal of the Royal Microscopical Society, vol. iii. No. 2,

April, 1880.—A. D. Michael, a further contribution to the

knowledge of British Oribatidx, Fart 2, with the assistance of

C. F. George (two plates).—Dr, Lionel S. Beale, annual addi ess

as president.—J. \V. Grove.*, on a means of obviating the reflec-

tion from the inside of the body tubes of microscopes, with sug-

gestions for standard gauges for the same and for sub-stage

fittings.—A. Nachet, on a pelrographical microscope.—The
record of current researches relating to invertebrata, crypto-
gamia, microscopy, and bibliography.—Proceedings of the
Society.

Revue Internationale des Sciences
, April.—M. Gilkinet, on the

development of the vegetable kingdom in geological times.—A.
de Bary, on apogamous fungi, and on apogamy in general,— It,

Blanchard, on striated muscles in the monomyary acephalous
mollosks, and on the peritoneum of Scba’s python.

The American Naturalist, vol xiv., No. 3, March.—G.
Macloskie, the proboscis of the house-fly.—E, Coues, sketch of

progress in mammalogy in the United States in 1879.—E, D.
Cope, a review of the modern doctrine of evolution, being an
abstract of a lecture delivered before the Californian Academy
of Sciences (with several cuts of crania of Anura),

—

E. A. Smith,
a paper concerning amber.—Notes on recent literature, General
Notes, and Scientific News.
No. 4, April.—W. S. Barnard, protoplasmic dynamics (an

attempt to find a clue “to the mode in which molecular move-
ment is transformed into the movement of masses”).—C. S.

Minot, a sketch of comparative embryology (IL, the fertilisation

of the ovum),—C. A. White, on the progress of invertebrate

S
ilseontology in the United States for the year 1879,—E. D.
ope, a review of the modern doctrine of evolution (concluded).
—A. J. Cook, on the tongue of the honey-bee,—Notes on recent

literature, General Notes, Proceedings of Scientific Societies.

Vcrhandlungen der k. k. zoologisch'botanischcn Gcsellsckafl in
Wien, vol. xxix. Part ii., Tune to December, 1879, Vienna,
1880, contains, besides list of members and minutes of the Pro-

ceedings, the following memoirs Otto Bohatsch, supplement to

the lepidopterous fauna of Syria.—II. Wlchmann, the minute
anatomy or the seeds of Aleurites triloba, Forst. (two plates).—

Dr. J. Csokor, on the pimple mite, and on a new variety of the

same occurring in swine (Demodex phylloides), one plate.—H.
Leder, contribution to the coleopterous fauna of the Caucasus,

—

S. Schulzer, mycological notes, iv,—E. Reitter, the synonomy
of coleontera ; contributions to a knowledge of the European
Fselaphium and Scydmrenidre ; on new coleoptera from South-

West Russia
;
on Spelceodytes, Mill.—Dr, H. Loew, analytical

table to determine the North American species of Pachyrrhina,

a genus of Tipulidrc.—C. R. Ostcn-Sacken, the Tanyderina, 0

remarkable group of the Tipulidm.—F. von ThUmen, two new
leaf-frequenting ascomycetes, from Vienna.—A. von Fclzeln, on

a fifth package of birds from Ecuador ; on Dr. Breitenstein’s

collection of beasts and birds from Borneo,—Dr. F. Low, notes

on Fsyllodidjv (with a plate) ; descriptions of new gall-insect*,

with notes on some species already known.—l)r, R. Bergh,

contributions to a monograph of the Polyceridre (with six plates).

—W. Voss, materials towards a knowledge of the fungi of

Carniola.—Dr. G. Mayr, cn the ichneumon-wasp of the genus

Telcnomus.

Tilt Zcitschrift fiir ivisscnschaftliehe Zoologie,
xxxiv. Band,

Heft 1, March.—Dr. Ernst Nauck, on the masticatory appara-

tus of the Brachyura, with a plate and woodcuts.—Dr. Hubert

Ludwig, on Asthenosoma varium
,
Grube ; and on a new organ

in the Cklaridsc, with two plates and woodcut. Describes three

specimens from the Museum Godeffroy, one possibly a variety

of A. varium, or possibly a new species, and describes five sac-

like organs which lie, like the radial Y-shaped manubria

(Gabclstiicke), in the plane of the ambulacra. These he calls

the coecal sacs (Blindsacke) of the masticatory apparatus. Each

ctecal sac consists of a thin membrane, stiff with calcareous

spicules ;
right and left of each of these there lie two other

blind appendages, but very much smaller ; they were first de-

tected in Cidaris Iribuloides, but were also found in C» metulana

,

Dorocidaris papillata, and Coniocidaris canaliculata

,

A slight

trace of their existence was found in Diadema setosum , but they

were quite absent in the families Echinomctridx and Arbaciadx,

prof. Dr. F. Langerhans, on the worm fauna of Madeira

;

part 3, with three plates (to the end of the Nemerteans).—The

same, on the Madeiran Appendicularia.—Dr. II. von Ihering,

on GrajfiHa murieieola, a new para-itic Rhabdoccelian, with a

plate (found in the kidney of Murex trunculus aud M, brandaris,

both at Naples and Trieste),

Tiie Revue des Sciences Naturellcs,
2e scrie, tome I, No. 4,

March 15.—Dr. A. Godron, on the axillary buds and branches

in the Gramincx,—L. Tilller, essay on the geographical distri-

bution of marine fishes (conclusion).—S. Jcurdain, on the mor-

phology of the early stage of the generative organs of Helix

aspersa
,
w ith a plate.—M. Leymerie, sketch of the Pyrenees of

the department of Aude (in continuation), with a. plate. A
Sabatier, the law of the correlation of forms and intermediate

types.—E. Dubraeil, catalogue of the land and fluviatile inol-

lusca of the department of Ilerault (conclusion).—Review of

recent French works on zoology by Messrs. Jourdain, Rouzaud,

and Dubrueil, and on botany and geology by M. Dubrueil.

Rivista Scientifico-Industriale, March 15.—Note on electricity

and earthquakes, by Frof, De Bosis.—Researches on the diather-

manous power or films of soapy water, by Frof. Marangone,

Archives des Sciences Physiques et Naturellcs, March 15.—

Swiss geological review for 1879 (continued), by M. Favre.

Enigmatic descriptions of natural groups, by M. de Candolle.—

New observations on philippium, by M. Delafontame^—On
decipium and its principal compounds, by the same.—Earth-

quakes and their scientific study, by M. Heim.—On the density

of chlorine at high temperatures, by M. Crafts.



21May 6, 1880] NATURE

SOCIETIES AND ACADEMIES
London

Royal Society, April 22.— (“ Effects of Electric Currents on

the Surfaces of Mutual Contact of Aqueous Solutions/' By G.

Gore, LL.D„ F.R.S,
, , „ . . -

In the year 1859 I mode the following experiments, for the

purpose of ascertaining whether visible movements, similar to

those obtained by passing an electric current through mercury

and an aqueous solution, could be obtained by passing a current

through the surface of mutual contact of two aqueous liquids

alone :—“ 1. A definite layer of oil of vitriol was placed beneath
a layer of distilled water weakly acidulated with sulphuric acid,

and the terminal wires of a voltaic battery immersed in the upper
liquid i no visible movements occurred at the boundary line of

the two liquids,

“2. A dense solution of cyanide of potas ium was placed in

a small glass beaker, a few particles of charcoal sifted upon its

surface, and a layer of aqueous ammonia, half an inch deep,

carefully poured upon it. A vertical diaphragm of thin sheet

gutta-percha was then fixed so as completely to divide the upper
liquid into two equal parts ; the vessel was placed in a strong

light, and two horizontal platinum wire electrodes, from sixty-six

freshly-charged Smee’a cells, were immersed one-eighth of an
inch deep in the liquid ammonia on each side of the diaphragm.
A copious current of electricity circulated, but no movement of

the liquids at their mutual boundary line could be detected
”

(*ee Proc. Roy . Soc,, vol. x., i860, p. 235, par. 9).

Recently, also, I have made similar experiments, but in a
much more searching manner, in order to ascertain whether an
electric current, passing between two aqueous liquids, affects

their diffusion into each other. The essential difference in the

form of these experiments from that of the above-mentioned
ones was to concentrate the action of the current upon a very

much smaller surface of contact of the liquids, and thus render
any visible effect upon their diffusion more manifest.

After making several forms of apparatus, in order to obviate

certain difficulties of manipulation which aro<e and were fatal

to Buccess, I found that, when an electric current was passed
between the surfaces of mutual contact of certain aqueous solu-

tions of different specific gravities, the boundary line of contact
of the two liquids became indefinite at the surface where the
current pas-ed from the lighter into the heavier solution, and
became sharply defined where the current left the heavier liquid
and re-entered the lighter one ; and that on reversing the direc-

tion of the current several times in succession after suitable
intervals of time, these effects were reversed with each such
change. Also, in various cases in which the contiguous boun-
dary layers of the two liquids had become mixed, the line of
separation of the two solutions became, by the influence of the
electric current, as perfect as that between strata of oil and
water lying upon each other. In rarer cases two such distinct

lines of stratification appeared. Other new phenomena were
also observed.

Ass I have sought, without success, for any record of previous
discovery of essentially similar effects, and as it is evident that
those 1 have observed belong to a large class of similar pheno-
mena, I beg leave to take the earliest opportunity of submitting
this brief statement to the Royal Society.
“ Revision of the Atomic Weight and Valence of Aluminium"

by J. \V. Mallei, F.R.S.
The general mean from all the experiments, if all be included,

is Al == 27*032, with a probable error for this mean of A *0045,
If Series I, B, be excluded, the mean of all the remaining
twenty-five experiments is Al = 27*019, with a probable error
of ± *0030.

The general result adds, the author hopes, aluminium to the,
unfortunately still limited, list of those elementary substances
who^c atomic weights have been determined within the limits of
precision attainable with our present means of experiment,
1 his result also adds one to the cases already on record of the

numbers representing carefully determined atomic weights
approaching closely to integers, and leads the author to say a
word on the reconsideration of ‘Trout’s Law." Taking the
following eighteen dements as the only ones of which the atomic
weights may be fairly considered as determined, with reference
to hydrogen, with the greatest attainable precision, or a near
approach thereto, namely, oxygen, nitrogen, chlorine, bromine,
iodine, sulphur, potassium, sodium, lithium, silver, thallium,
aluminium, carbon, phosphorus, barium, calcium, magnesium,
and lead, and making a reasonable allowance for the errors of

the determinations, he calculates the probability that nine of
those numbers should lie, as they are found to do, within 0*1 of
integers, supposing the value of the true numbers tfo be deter-

mined by chance, and finds it only as 1 to 235*2. The exact
figure for the chance will of course depend upon fhe limit of
error taken ; but the above example seems sufficient to show
that not only is Promt's law not as yet absolutely overturned, but
that a heavy and apparently increasing weight of probability in

its favour, or in favour or some modification of It, exists, and
demands consideration.

Chemical Society, April 15.—Prof. H, E. Roscoe, • presi-

dent, in the chair.—The following papers were read,—On the
lecture illustration of chemical curves, by E. T. Mills, The
author has contrived an apparatus for exhibiting the variations in

the actions of sulphuric acid on zinc and sodic hydrate on
aluminium, produced by alterations (1) in the strength of the
solution, (2) in the time during which the action is allowed to

proceed. The gas evolved is collected in a series of inverted

glass cylinders filled with water, arranged at equal distances.

The surfaces of the water levels after the gaB has been collected

form a curve.—On the analysis of organic bodies containing
nitrogen, by W. H, Perkin (continued). The author finds that

a mixture of precipitated manganic oxide and potassium chromate
(containing 10 per cent, of bichromate) in about equal parts kept
at a temperature of 200° 250° C. is preferable to the chromate
alone for absorbing the oxides of nitrogen.—On the volatilisation

of solids in vacuo, by W. D. Herman. The author lias obtained
adamantine colourless transparent crystals of phosphorus by volati-

lising ordinary phosphorus in vacuous glass tubes in the dark.

The crystals may be as long as S mm.
;
they turn red in sun-

light. Similar experiments nave also been made with sulphur,

selenium, &c.—On the determination of nitric acid as nitric

oxide by means of its reaction with ferrous chloride, by R,
Warington. The author describes an apparatus for the above
purpose. The air is expelled by carbon dioxide, the nitrate

heated by a calcium chloride bath to 135
0 C., and the nitric oxide

measured as gas j organic matter does not affect the results.—On
the six possitde isomeric dibromtoluols and other of the brnmo-
and bromonitro derivatives of toluol related thereto, byR. Ncvile
and A. Whither. The authors criticise the results of Wrobleosky,
Jahr.> 1870, 528, and 1871, 450, and establish the conclusion
that in such bodies the bromine never occupies a position which
is ** meta " to the amido group.

Zoological Society, April 20.—Prof. W. II. Flower, F.R.S.

,

president, in the chair.—Prof. Owen, C.B., read descriptions

of some new and rare Cephalopoda, to which were added notes

on the occurrence of gigantic species of this group.—A second
paper w'as read by Prof. Owen on the external and structural

characters of the male of Spiritla australis.—Dr. M. Watson
read a paper on some points m the anatomy of the Troboscidea,
in which he described the structure of the female organs of the
Indian elephant, as observed in a specimen recently dissected,

—

T.ieut.-CoL H. II. Godwin-Austen read a paper on the land-

molluscan genus Cirasia of Gray, and made remarks on its

anatomy and on the form of the “ caprcoins” of Lister or the

spermatophore, as developed in species of this genus of Indian

Helicidsc,—A communication was read from Dr. Max Schmidt
on the duration of life of the animals in the Zoological Garden
of Frankfbrt-on-the-Main.—A communication was read from
the Rev, O. P. Cambridge, C.M.Z.S., containing dc criptions

of new or little-known spiders of the genus Argyrodcs .—A com-
munication was read from Mr. Edgar A. Smith containing an
account of a collection of the shells of Lake Tanganyika, and of

the neighbourhood of XJjiji, Central Africa, made by Mr. E. C.
I lore, of the London Missionary Suciety. Twenty-one species

w*ere represented in this collection, amongst which were two new*

generic forms proposed to be called Tiphooia horci and Neodiuma
langanykettsis.

Geological Society, April 14.—Robert Etheridge, F.R.S.,

president, in the chair. Colville Brown, John N. Dufly, and

George Benjamin Nichols wrere elected Fellows of the Society,

—The following communication wTas read :—On a new Therio-

dont Reptile ( Cliorhizodon orenburgensi$t
Twelvetr.) from the

Upper Permian Sandstone of Xargolinsk, near Orenburg, in

South-Eastern Russia, by W. H. Twelvetrees, F.L.S. The
above measures are cupriferous, and rest on limestone with
Zechstein fossils. Associated with the remains of Saurians and
Labyrinthodonts are Calamitcs9 Lcpidodendron, Aroides crassi-

spatha
,

Conifers, and a Unio. The specimen noticed in this
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paper is apparently the dentanr part of the left mandibular
ramus, with the crowns of a canine, an incisor, and ten of the
molars. The author describes the characteristics of these and
the mode of implantation in the jaw, which accords with that

described by Prof Owen in Titanosuchus ferox. The characters

of this specimen resemble those of the genus Rkopalodon ; but
as there are some marked differences, the author

]
roposes to

name it Cliorhizodott orenburgemis,—The classification of the

Tertiary period by means of the mammalia, by Prof, W. Boyd
Dawkins, F,R,S,, Professor of Geology in Owens College, The
author, after some introductory remarks on the value of verte-

brata and invertebrata in classification, pointed out that the
mammalia become of especial value in toe Tertiary period as

undergoing more rapid change than the other classes, from their

being, as it is happily termed, en pleine Evolution, He discussed
the characteristics of each of the great periods, as defined and
limited by their mammalia, pointing out that throughout the
Eocene these frequently exhibit relations more or less marsupial.
Indeed it is not till the close of the Lower Miocene that the
traces of this relationship are lost. In the Middle Miocene, Sust

CervuSy A nti!ope
t Feltst Lutrat

and Castor appear for the first

time, and the higher apes were present in European forests, In
the Upper Miocene, Camelopardalis

,
Gazella

, Hy<vna
%
and

Hystrix appear. During the Pliocene several important genera
disappear from the world or from Europe—among the latter the
apes, at the close of the Upper Pliocene, Oxen, horses, bears,

and elephants appear. Great changes took place in the Pleisto-

cene i seven species survived into it which are now extinct, and of
new-comers there were fourteen living and seven extinct species.

Cervus tnegaceros is the sole survivor from the ricistocene to the
prehistoric period which has since become extinct. The paper
concluded with some remarks on the latter part of the first and
the second period, which, however, as forming the subject of
previous notices, was treated more briefly. The author remarked
that a study of the development of the mammalia renders it

hopeless to expect to find man in the Eocene or Miocene, and
improbable in the Pliocene.

Anthropological Institute, April 13.—Major-General A.
Lane Fox, F.K.S., vice-president, in the chair.—The director

read a paper on Fijian Burial Customs, by the Rev. Lorimer
Fison, There is no uniformity of custom in Fiji, so that no
description of what is done by any one tribe can be taken as

applicable to all the others. The strangling of widows,
however, that they might be buried W'ith their dead^husbands,
seems to have been everywhere practised. The widow’s brother
performs the operation, and is thenceforward treated with
marked respect by his brother-in-law’s kinsfolk, who present
him with a niece of land over which the strangling-cord is hung
up. Should he, however, fail to strangle his sister, he is despised
and ashamed to show his face. When a woman is about to be
{-trangled she is made to kneel down, and the cord (a strip of
native cloth) is put round her neck. She is then told to expel
her breath as long as pos.dble, and when she can endure no
longer to stretch out her hand as a signal, whereupon the cord is

tightened, and soon all is over. It is believed that, if this

direction be followed insensibility cn.-ues immediately on the

tightening of the cord ;
whereas if inhalation has taken place,

there is an interval of suffering. An excuse for the practice of

w idow-stramrling may be found in the fact that according to

Fijian belief it is a needful precautionary measure, for at a
certain place on the road to Mbulu (Hades) there lies in wait a
terrible god, called Nangga-nangga, who is utterly implacable
towards the ghosts of the unmarried. He is especially ruthless

towards bachelors, among whom he persists in classing all male
ghosts w ho come to him unaccompanied by their wives. Turning,
a deaf ear to their protestations, he seizes them, lifts them above
his head, and breaks them in two by dashing them down on a
projecting rock. Women are let off more easily. If the wife
die before her husband, the widower cuts off

b
his beard and puts

it under her left armpit. This serves as" her certificate of

marriage Land, on her producing it to 'Nangga-nangga, he allows

her to pass. On the Island of Vanua Levu a noted “ brave”
is distinguished from the common herd after death by being
buried with his right arm sticking out above the grave*mound,
and pa sers-by exclaim with admiration a£ they look upon the
fleshless arm, “ O the hand that was the slayer of men ! For
some day .s after the decease of a ruling chief, if his death be
known to the people, the wildest anarchy prevails. The idea
seems to be that not until decomposition may be supposed to have
made considerable progress is the dead man fairly done with,
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and his authority handed over to his successor. Hence the
death of a ruling chief is studiously concealed for a period
varying from four to ten days. By many tribes the burial-place
of their chief is kept a profound secret, lest those whom he
injured during his lifetime should revenge themselves by digging
up and insulting, or even eating, his body. Hence the surface
sods are raised with extreme care, in order that they may be
replaced with as little derangement as possible. Cave burial is

common in Fiji, although' by no means universal
;

in some
cases artificial caves are made, either in the side of a hill, or by
sinking a perpendicular shaft, and then putting in a “side
drive, as the Australian gold-diggers call it

j this forms the
grave, and here the chief lies with his strangled women under
him, A f-tone closes the entrance of the chamber and excludes
the earth when the shaft is filled up. On the death of the king
of the Nakelo tribe three old men come, vrith fans in their
hands, and conduct the spirit to the banks of.tlie river. Here they
call upon Themba—the Nakelo Charon—to bring over his canot,
and wait until they see a wave rolling in towards the shore, w hich
they say is caused by the approach of the invisible canoe; they then
avert their faces, point their fans suddenly to the river, cry aloud,

“Go on board, sir,” and forthwith run for their lives, for no
eye of living man may look upon the embarkation. The grave
is dug about hip' deep, the body laid in it, and an old cocoa-
nut is broken by a blow w ith a stone, being so held that the milk
runs down upon the head of the corpse. The meat of the nut is

then eaten by the three elders, and the grave is filled up.—

A

paper on the Polynesian Race, by C. Staniland Wake, M.A.I.,
was read. The author proposed to show, first, that the Poly-
nesian Islanders must be described os a bearded rather than a
non-bearded race, and recondly, that, as a rule, they are well
acquainted with the use of the bow and arrow, and quoted the
observations of numerous travellers in support of his view.

—

Major-General A. Lane Fox, F.R.S., exhibited some paintings
ana bead mats, the work of Bushmen,

Physical Society, April 24.—Prof. W. G. Adams In the
chair,—New members:—The Marquis of Blandford, Mr. J,
Marshall.— Prof. G, C. Foster read a note by Frof. Rowland,
of Baltimore, U.S., on the discovery of Mr. Hall that a
magnet exercises an electromotive on a current in a conductor
crossing its field, as well as a force on the conductor itself.

This fact will render it necessary to apply a correction to equa-
tions which assume that only the latter force act*. The electro-

motive force in question is at right angles to the direction of the

current and to the lines of magnetic force. Prof. Rowland
expresses it mathematically in this note, and bases a new method
of determining the value of v,

the ratio of the electrostatic to

the electromagnetic unit of electricity, which gives v almost

identical with the velocity of light, thus confirming Clerk-

Maxwell’s theory of the nature of light. Dr. J. Ilopkinson,

F.R.S., suggested an expression for one of Prof. Rowland’s
results.— Prof. Foster also read a note by Prof. Wild, of the

Central Russian Meteorological Observatory, on a mode of

correcting the bifilar magnetometer for torsion of its fibres, cS:c. t

and a method for finding the horizontal component of the earth’s

magnetism by its aid,—Mr, Ridout, F.C.S., described an
improved thermo electric apparatus of his construction. The
author has followed the idea of combining the thermopile and

f
alvanometer in one instrument on the same base-board. The
efects of the apparatus as ordinarily mode are a too great

disparity between the resistance in the pile and in the galvano-

meter
;
the junctions of the pile are too deep, and short-circuit

the current ; the bars too long and resisting, as wrell as too

numerous ; the junctions too slender ; the mass of matter to be
heated too great. These defects are remedied by placing the

bars in glass tubes connected with these plates of copper
j making

the bars half the usual length, and using only a single pair.

The defects in the galvanometer are that the wire does not come
near the needle; the needles are not of the* best form, and the

suspension is troublesome. Mr. Ridout makes the wire a fiat

ribbon mounted on one bobbin; the needles are fiat oblong
plates from the same piece of steel, and magnetised in one
piece ; they are mounted on a pivot turning in an agate cup.

The several parts of the apparatus are mutually adapted to each

other ; and in using it the galvanometer is not joined to the pile till

the latter has been exposed to the heat, so as to prevent the current

generated abstracting heat from the hot side. As made by Mr.

Browning, the pile consists of a pair of elements
£

in, long, the

copper connections being circular plates in. thick and | in.

diameter* The pile is supported by thick copper terminal*
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above the galvanometer, which consists of a copper nbbon

making some twenty turns round a pair of astatic needles xm.

long and } in. broad, pivoted in an agate cup. A contact-key is

placed on one side, and the whole is inclosed in a glass shade

perforated opposite the pile. A glass cone protects the front

from extraneous heat, and a glass case the back. A directing

’ magnet is fixed above the pile. Contact between the galvano-
1 meter and pile is made after (say) 30 seconds’ exposure to the

heat. The pile is affected by a person standing six feet from it,

! and the radiation from stellar space is evident in clear weather.

Half a minute is sufficient to put the instrument ready for use.

—

, Mr. Riclout also exhibited laboratory experiments allowing

cohesion in mercury by causing it to overflow up an inclined

trough ; electrolysis of water by a single Grove or bichromate

cell, through diminishing the pressure in the flask containing the

water by boiling it and condensing the vapour on cooling ; a

differential thermometer showing absorption of heat on lique-

fying solids ; and the production of musical notes in glass tuues

by contracting the bore smoothly to about J of the diameter at

one part. Prof. Foster remarked that the cohesion experiment

might show the surface-tension. Trof. Guthrie and Prof. Hughes
offered remarks on the electrolytic experiment, the latter stating

that he finds the resistance of an iron cell he has constructed to

depend on the electrodes rather than the liquid ; when the nega-
tive plate is tempered iron the resistance is low, when soft iron

it is high.—Prof. Stone exhibited photographs of Kbnig’s new
tonometer described by him at the last meeting, and further

mentioned that Konig had devised a thermometer ba. ed on the

principle that changes of temperature produce corresponding
changes in the vibration rate of a tuning-fork. The temperature
is found from the rate of the fork by bringing it to a zero rate

by means of a rider.—Trof. Miehin then described his experi-

ment to solve the problem of transmitting light by photo-electric

action. Two years ago be conceived the idea of employing for

this purpose the fact that light falling on a sensitised silver plate

disengages electricity. lie forms a sensitive cell composed of

two silver plates immersed in a conducting solution ; one plate

is coated with a sensitive emulsion of chloride or bromide of

silver. When chloride is used, a solution of salt in water forms
the liquid ; when bromide, a solution of bromide of potash. A
current is set up In the cell even in the dark, but when exposed
to the magnesium light the current is very powerful, and flows

within the cell from the uncoated to the sensitised plate. Prof.

Miehin also conducted this current by wire to a second cell in a
dark chamber, and found that it effected a decomposition of the
sensitive plate in that cell, as shown by a distinct darkening of
the plate when 11 developed” by pyrogallic acid. The same
effect was produced whether the current was reversed or not.

Prof. Miehin is continuing his experiments, and has provided a
cable containing a number of separate conductors insulated
from each other, in order to convey the currents from several

cells. Prof. Perry feared that the effect would not be strong
enough

; but Prof. Miehin said the light of a match pro-
duced a decided photo-electric effect in the cell. Prof. Perry
alluded to the selenium plan proposed by himself and Prof.
Ayrton, and said that Mr. Willoughby Smith had observed
selenium to be sensitive to the shadow of a flying swallow'.
Prof. Adams testified to the sensitiveness of selenium and its

power of being directly excited by light, a fact first proved by
the experiments of Mr. Day and himself.

Entomological Society, April 7.—H. T. Stainton, F.R.S.,
vice-president, in the chair.—Messrs. G. C. Bignell, W. D.
Cansdale, Frank Crisp, and the Rev. W. Fowler, were elected

Ordinary Members, and M. E. Andre a Foreign Member.

—

Mr. J. T. Carrington exhibited a pale variety of Arctia caja

which was bred by a gentleman at Croydon, who had been ex-
perimenting upon the effects' of the rays of light transmitted
through glasses of various colours upon this species. The speci-
men exhibited had been reared under green glass, but there was
DO
tl ?ce to stl0w ^e variation was due to the green rays.

---The Secretary read a communication from Mr. Rothney, of
Calcutta, on insects destroyed by flowers, with reference to a
note on this subject published in the Proceedings of last year by
Mr. J. W. Slater,—The following papers were read j—Notes
on the coloration and development ofinsects, by Peter Cameron

;

on two gynandromorphous specimens of Ci7Tochroa aoris, DbL,
an Indian species of mymphalideous butterflies and on Cetonia
aurata and Protaetia bmsoni

,
by Prof, Westwood. Specimens

and drawings were exhibited in illustration of the last paper,
showing the specific distinctness of the insects in question.
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Meteorological Society, April 21.—Mr. G. J. Symons
F.R.S., president, in the chair.—Rev. J. O, Bevan, M.A.,
F, E, Cobb, E. Filliter, F. G.S., T* L. Gentles, W, A, Harri-
son, F.R.G.S., T. W. Peggs, F, Slade, and E, J, C, Smith,
were elected Fellow's of the Society.—The discussion on Mr.
Ellis’s paper, on the Greenwich sunshine records, 1876-80,
was resumed and concluded.—The following papers were
read :—On the rate at which barometric changes traverse the
British Isles, by G. M. Whipple, B.Sc., F.R.A.S., F.M.S.

—

A new form of Six’s Belf-registering thermometer, by J. W.
Zambra, F.M.S.

Edinburgh

Royal Society, April 5.—Sir Wyville Thomson, vice-

president, in the chair,—Mr. John Murray, of the Challenger
Expedition, occupied the evening with an interesting and
exhaustive paper on the structure and mode of origin of coral

reefs and islands. After detailing the well-known and widely-

accepted theory of Darwin, Mr, Murray proceeded to take
exception to its general truth, and to substitute a new theory,

which, in the light of the recent discoveries of the Challenger

Expedition, appeared at once simpler and more consistent with
the facts. The main features of this theory were as follows :

The abundant pelagic life of the ocean was stated to be the chief
food of the reef-building corals and of the deep-sea animals.

Lime- secreting creatures were especially abundant in tropical

oceanic waters. Tow-net experiments Bhowed that in a cubic
mass of the ocean one mile square by 100 fathoms, there were
about sixteen toiiB of carbonate of lime in the form of calcareous
Alga:, Foraminifera, pelagic Molluscs, &c. Although so abundant
on or near the surface the dead shells of these organisms were
quite absent from by far the greater part of the floor of the
ocean. In all the greater depths they were removed during
their fall or shortly after reaching the bottom by the action of
carbonic acid, which was especially abundant in deep sea water.
Other things being equal, they were found at greater depths
where they were most abundant at the surface. On submarine
elevations (which were probably all of volcanic origin) these
dead shells were met with in great abundance : when the depth
was less than a mile the shells and skeletons of almost every
surface creature were present in the deposit. Mixed up w ith

these we had in these deposits the shells and skeletons of deep-
sea animals, as Echinoderms, Annelids, Polyzoa, Foraminifera,
Corals, &c. In these more or lessjshallow depths the accumula-
tion was relatively rapid, and the solvent action of sea water had
consequently little effect. Eventually this bank reached near
enough the surface to serve as a foundation for reef-building
corals. As these corals built up to the surface those situated
towards the outer margin of the coral plantation had a great
advantage in the more abundant supply of food, and reached
the surface first * If the coral-field or plantation were small (less

than a square mile) the periphery was relatively large over which
food came from the ocean, and from which detritus was carried to

the interior
;
hence the interior was filled up and no lagoon was

formed. The same was the case when the coral plantation w as

long and narrow. In larger coral-fields—the area increasing
as the square and the periphery only in an arithmetic progression

—the interior parts of the coral plantation were at a relatively

great disadvantage, less food and less detritus for filling up were
supplied per square mile, and in consequence a lagoon was
formed. The carbonic acid in the sea w-ater removed in solution

the lime of the dead coral and coral rock from the lagoon. As
the atoll extended seawards the lagoon was widened ana deepened
by the solvent and disintegrating power of the sea water. The
structure of upraised coral atolls were referred to as confirming
these views. Barrier reefs were explained on the same prin-
ciples. Fringing reefs built seawards on a talus formed of their

own dtbris and or surface shells and deep-sea shells and skeletons,

A lagoon-channel was gradually formed by the solvent action of

the sea water thrown over the reef at each tide. In this way
the fringing reef became a barrier reef. Numerous sections of

the reefs at Tahiti, from the survey of Lieut. Swire, of the

Challenger
,
were exhibited. The structure of the interior over-

hanging reefs, and of the steep exterior submarine talus, were
especially pointed out and explained. The chief features of
barrier reefs and atolls were quite independent of subsidence, and
would exist alike in stationary areas or in areas either of slow
elevation or of slow subsidence. Throughout the volcanic islands

of the great oceans the evidence of recent elevation was every-
where conspicuous, and the same was the case in regions of barrier
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reefs and atolls, as shown by Dana, Tukes, Conthouy, Semper,

and others* He would expect to find local areas of subsidence

in the great ocean basins on either side of volcanic islands and

atolls, and this is what the soundings of the Challenger and

7hsearora seem to show. On the other hand the lines of vol-

canic islands and coral islands had probably always been the sites

of a gradual elevation, for it must be remembered that these last

have probably almost all a volcanic basis. In all cases the great

agencies are the growth of the coral where most nourishment

is to be had, and its death and disintegration by the action

of the sea at those parts which cannot be, on account of their

situation, sufficiently supplied with nourishment. In many cases,

however, this disintegration, by breaking up the reef, serves to so

alter conditions that decaying parts get a new lease of life, and
growth begins afresh where decay was formerly manifest. Mr.
Murray applied his theory with singular success to the discussion

of particular cases of coral islands, such as the Maidive Islands,

the Chagos Archipelago, and the great barrier reefs of Australia.

The special merit of the theory is that it does away with the

great and general subsidences which is the peculiar feature of

Mr* Darwin’s theory. Of such subsidences there is no other

evidence. These views were also in harmony with Dana’s as to

the great antiquity of the ocean basins. In a previous paper he
had shown that a study of deep-sea deposits also argued for the

permanency and great antiquity of these great ocean depressions.

The co-existence of fringing and barrier reefs and of atolls in

close proximity [*.§. in the Fiji Islands), which is not easily

explained by Darwm’s theory, offers no difficulty whatever when
locked at in the light of Mr. Murray’s principles. In the criticism

which followed, Sir WyvUle Thomson and Prof. Geikie spoke in

terms of high commendation of the thoroughness which charac-

terised Mr. Murray’s paper, and the success with which he had
been able to do away with the assumption which was the basis

of Darwin’s theory, but for the truth of which there was no
positive evidence.

Paris

Academy of Sciences, April 26.—M. Edm. Becquerel in the

chair.—The following papers were read :—On the inverse

problem ofthe motion of a material pointon a surface of revolution,

by M. Resol.—On the law of distribution, according to altitude,

of the substance in the atmosphere absorbing ultra-violet solar

radiations, by M. Cornu. The identity of this law (which he is

able to determine veiy definitely) with the barometric formula,

shows that the absorption is exercised by the gaseous mass and
not by aqueous vapour or dust, which leads to different progres-

sions.—Study of the explosive properties of fulminate of mercury,
by MM. Berthelot and Vieille. It is simply decomposed into

carbonic oxide, nitrogen, and mercury. The authors furnish

data of the heat liberated, the density, and the pressures deve-
loped in a closed vessel. The superior force of the fulminate is

attributed to the almost instantaneous nature of its decomposition
by simple inflammation, the almost total absence of dissociation

of the products, and the great density of the matter.—On the

cholera of fow ls ; studies of the conditions of non-recurrence of

the malady, and some others of its characters, by M. Pasteur.

The aliments suited to the life of the microbe in the fowl

disappear in consequence of inoculation with attenuated virus.

—

Observations of Scnaberle’s comet at Marseilles Observatory, by
M. Stephan.—On the meteorite .which fell on May 10, 1879,
near Estherville (Emmet Co.,

* Iowa, U.S.), by Prof. J.
Lawrence Smith. He thinks this meteorite should be placed
apart for the phenomena of its fall, especially the force of
penetration of its fragments into the ground, and for the
mode of association of its mineral constituents.—On winter
barley as forage, by MM. Pierre and Lemetayer, It is

rather the abundance and precocity of this cereal which
enders it iu demand, than its richness in azotised matter.—
On appointment of a scientific commission for the Panama
scheme. M. de Lesseps specified documents he would give them.
The work in hand came to this s 75,000,000 cubic metres to be
excavated ; 8,000 workmen for six years ; 250 working days
each year, or 1,500 days, during which 50,000 cubic metres
•hould be done each day.—Apropos of M. Bouty's note on thermo-
electric currents from a metal and a liqnid, M. Du Moncel re-

called former experiments by M. Hcllesen and himself.—Some
considerations in support of a note of March 29 on the impossi-
bility of supposing in general a function of velocities in every

Q
uestion of hydraulics where frictions have a notable rSle, by M,
(oussinesq.—On the dependence of two electromagnetic cwro*

scopes submitted to the same circuit 'of induction, by M, de
Fonvielle. The velocity of each movable piece is diminished.

—

The death of M. dc Luca was announced.—The surface of the
wave considered as a limiting surface, by M. Mannheim.—On
the numerical calculation of definite integrals, by M. Baillard.

—

On simultaneous linear equations and on a class of non-plane
curves, by M. Picard.—On the series Fa (a, a', £, 7, x% >), by;
M. Appell,—Influence of temperature on the duration of period*

of a tuning-fork, by M. Mercadicr. He corrects a numerical
mistake in his memoir as quoted by Wiedemann (with whom he*

is in agreement).—On the theory of induction-currents, by M.
Mascart.—On an experimental method fitted to determine the
lines of surface in stationary flow of electricity through con-
ducting surfaces, by M. Gu^bhard. At a short distance from a
thin plate of metal in a mixed solution of acetate of lead and
acetate of copper, are held the free ends of two conductors
connected with a pile; thus a double system of Nobili’f
rings is produced of remarkable constancy and regularity!

and in relation to the positions of the electrodes and thf
contour of the conducting surface.—Absolute measurement
of Peltier’s phenomenon on contact of a metal and its solu-

tion, by M. Bouty,—Measurement of the difference of potential

of two metals in contact, by M. Fellat. The method (which
has precision exceeding zlv Daniell) is one of compensation, and
its principle is, that if two metals, A and B, are connected by
a metallic wire they take the same difference of potential as if

they had been put directly in contact. The author studies the
effects of varied surfaces of metals, change of temperature, and
influence of gases round the plates.—On the theory of double
circular refraction, by M. Gouy,—Influence of temperature on
the compressibility of gases under strong pressures, by M.

Amagat. When a gas is

j j

compressible than accord-

ing to Mariotte’s law, its compressiblity
| j

with the

temperature.—Researches on the passivity of iron (second part),

by M. Varenne. Inter alia
,
an iron rod may be made passive

by immersion of only a fraction of it in concentrated nitric acid,

and passivity may be produced by prolonged immersion of iron

in compressed bioxide of nitrogen.—On the proportion of iron
in mineral waters of Rouen and Forges-les-Eaux, by M. Hou-
2eau.—Isomers of phloroglucine, by M. Gautier.—On the pro-

ducts contained in coke of petroleum, by MM. Prunier and
Varenne.—On a singular explosion produced during heating of

wine, and on a new mode of determination of alcohol, by M.
Wartha. This explosion was probably caused by inflammation
of a mixture of alcohol and air in the tun. M. Wartha is

seeking to determine the limit of explosion of such mixtures.—
Synthetic reproduction of the aluminous silicates and alkaline

silico-aluminates of nature, by M. Meunier.—On the origin and
development of the egg [in the Medusa Eucope before fecunda-

tion, by M. Merejkowsky.—On the apparent analogies between
cholera of fowls and the malady of sleep (nelavan), by M.
Talmy.
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MIGRA TORy BIRDS AT LIGHTHOUSES

CONSIDERING the amount of nonsense that has

been written' and still continues to be written-in

season and out of season—on the subject of the migration

of birds, it is very -refreshing to find two gentlemen in

this country seriously setting to work to accumulate facts,

which may in time be reasonably expected to enable

ornithologists to arrive at an opinion, more decided than

anybody can be said to possess at the present moment, with

regard to that wonderful movement. It might be thought,

perhaps, that we indeed had already enough and to spare

of recorded observations, for lists of the arrival of

migratory birds abound in most of our natural-history

periodicals, to say nothing of provincial newspapers
;
but

it does not require much study and comparison of those

lists to perceive that, with some honourable exceptions, they

are ‘ obviously the work of persons not at all fitted

—

whether by character, training, or opportunities it matters

not—to be competent observers, and consequently the

records of their observations have done uncommonly

little to advance our knowledge of the subject. Every one

who has tried anything of the sort must admit, if he

speaks the truth, that the difficulties in’ the way of

observing the movements of birds are much greater than

at first sight would appear to be the case. To carry on

this kind of systematic observation to any good purpose,

a man, if he cannot make it his first object, must yet have

such occupations as will not interfere with his being in

the right place at the right moment, and of course the

ordinary engagements of life arc very apt to act as

disturbing forces and to baffle liis best intentions.

Farmers, in the pursuit of their vocation, arc perhaps of

all professional men the most suited for the work ; but the

farmer may have to attend a couple of distant market-towns

for as many days in the week, and unless his road thither

and thence lies favourably, these will be dies non so far as

his opportunities of observation are concerned. A very few

years’ experience will convince any sensible person that

the first wheatear of the season is almost always to be
seen on a certain down or heath, and the earliest swallow
over a certain pool or reach of a river. Localities like

these, once discovered, have to be watched daily by him
who wishes to record faithfully the arrival in his district

of those particular species, and the same is to be said of

others. Even the most enthusiastic sportsman may be
hindered by a score of circumstances over which he has

no control from visiting for a week or more the particular

spot in a copse or corner of a bog where, if there be a

woodcock or a snipe in the country, he knows it is sure to

be found. Seeing then that of the various kinds of out-
door observations few are more subject to the accidents
which affect human

k
actions and habits than those

which relate to the movements of birds, the extremely
unsatisfactory nature of records made in what is at best a
casual way may be accounted for, and hitherto we have
had scarcely any records of any other sort.

Some time ago it occurred to Mr, Cordeaux, author of

that excellent little book “The Birds of the Humber
District,” noticed in these columns some seven or eight

Vol, xxii.—No, 550

years since (Nature, vol. viii. p. 100), and to Mr-
Harvie Brown, a gentleman not less well known by his

ornithological writings, that a great increase in our know-

ledge of the subject would accrue if they could but get

the keepers of the numerous lighthouses and lightships

along our coast to assist in the work, and accordingly

they set about enlisting these men in the service,* We
know not whether these gentlemen had fully appreciated

the unsatisfactory nature of existing records, upon which

we have just been dwelling, nor does it signify in the

least. It was evident to them, and might have been to

others, that men who were always on duty and always on

the look-out would be able, if so minded and properly

instructed, to give valuable aid, and that their observa-

tions would necessarily be of a kind that it was impossible

for any other class of people to make, for they would be

carried on at hours when nearly all the rest of the world

was indoors, if not asleep, and at places at once the

most favourable and the most inaccessible to any one

else.

By what steps Messrs. Cordeaux and Brown proceeded,

and how they overcame the scruples (if any were enter-

tained) of the authorities of the Trinity House Board in

England and of the Commissioners of Northern Lights

in Scotland, we are not told ; but these gentlemen have

to be congratulated on the result they have attained,

which appears in the form of a most instructive and
interesting “ Report ”—the first, we hope, of a long series
—“on the Migration of Birds in the Autumn of 1879,”

printed in the Zoologist for the current month, to which

we beg leave to call our readers’ best attention. It

appears that forms of inquiry and letters of instruction

were sent to various lighthouses and lightships. . To
begin with the east coast of Great Britain, it is said that

such papers were forwarded to twenty-six Scottish light-

houses, from thirteen
,
or just one-half, of which returns

have been received, the remaining thirteen having either

sent back the forms blank, owing to the unusual scarcity of

birds last autumn, or having taken no notice of the request

to fill them up. The same course was pursued with

respect to thirty-seven English stations, from twenty-five

of which returns have been received. On the west coast

appeal was made to thirty-four Scottish stations, twenty-

four of which replied, and to three on the Isle of Man
(the Manxmen were silent), but to none in England or

Wales. So much willing co-operation, we confess, wc
could hardly have anticipated, especially on a first experi-

ment, and it certainly appears from the intelligent remarks

(of which specimens are occasionally given by the re-

porters), in addition to the mere filling up ofthe sheets sup-

,

plied to them, that the men must have taken considerable

interest in the inquiry, as well as have taken no common
pains in giving the information sought
To form any conclusions on insufficient premisses is a

rank offence in. science, and it would be absurd to sup-

pose that this single report throws any light on the

mysteries of migration. But we arc greatly mistaken if

x We give all credit to theae gentlemen for the originality of action, but
the conception of some such scheme had been taken up before* Among the
numerous inquiries in which Mr. J. H. Gurney, jun., had engaged hiqiself*

he had already made some endeavours in this direction, and we are in a position
to say that even prior to his time, though nothing came of It, the idea had
been broached informally among some zoological members of! the British
Association for the Advancement of Science. Of this fact we, however,
believe that Messrs. Brown and Cordeaux were not conscious, as indeed
it could hardly happen that they should be.
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some of them may not be cleared up by a series of such
reports, and the chief value of the present successful

attempt is, in our humble opinion, to show that the plan

put into operation by Messrs. Cordeaux and Brpwn is

workable, and we sincerely trust that they will continue

their enterprising efforts. The amount of correspond-

ence and trouble it must give them cannot fail to be very

great, but they, as well as the lighthouse and lightship

keepers, will have one kind of reward, and that, perhaps,

one not altogether unsatisfactory. They will obtain the

true gratitude of all ornithologists who believe in ornitho-

logy as a study of life, and we believe will receive from
ornithologists without exception the credit and encourage-

ment they so richly deserve. If the scheme can be kept

going for half-a-dozen years we can scarcely fail to be in

a position to know something worth knowing of the

. . . .
41 wild birds that change

Their season in the night, and wail their way
From ebud to cloud,” ....

whose movements at present give rise to so much specu-

lation, and thereby, perhaps, penetrate another, and
certainly one of the most interesting of nature's secrets.

THE RIVER OF GOLDEN SAND
The River of Golden Sand. By Capt. William Gill, R.E
With an Introductory Essay by Col. Henry Yule, C.B.

?

R.E. (London : John Murray, Albemarle Street, 1880.)

THE River of Golden Sand,” the narrative of a

journey through China and Eastern Tibet to

Burmah, is likely to prove one of the most valuable books

of travel that have been published fora considerable time.

It is prefaced by a long and able introductory essay by

Col. Yule. I11 it are indicated many points of geogra-

phical interest in the country in which the River of

Golden Sand is taken as the axis—the part of Eastern

Tibet which intervenes between India and China—and
the history sketched of explorations in this extent of

country previous to Capt. Gill’s. This essay is so full of

interest and information that we shall try to give a

summary of the facts detailed in it,

The first thing that strikes an observant eye in looking

at a map of Asia is the number of great rivers that rush

southward in parallel courses within a very narrow space

of longitude. This forms the most striking characteristic

of the country between India and China. The first of

these rivers, beginning at the west, is the Subanshiri, coming

from the Himalaya and entering the valley of Assam.

The next is the Dihong, which joins the Loliit—Brahma-

putra proper—at Sadiya, The third river is the Dibong,

which joins the Dihong before its union with the Brahma-

putra. It is now' believed that this does not come from

Tibet. The people of Upper Tibet say they have only

two rivers coming from Tibet—the Dihong and the

Brahmaputra. The Brahmaputra enters Assam at the

Pool of Brahma, This, from a curious piece of evidence

given by CoL Yule, is evidently identical with Kenpu of

Chinese geographers. The Ku-ts-Kiang is almost cer-

tainly a source of the Irawadi. The remotest sources of this

river do not lie further north than 30° at the utmost. Its

length is considerably shorter than the River of Golden
Sand. The Mekong has its source in the far north of Tibet.

Its lower course has only been known accurately since
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the French expedition. But the town of Tsiamdo, stand-
ing between its two main branches about latitude 30° 45',

was visited by missionaries in 1866, so that its course is

known as far north as this.

The Chin-Sha, from which Capt. Gill's book takes its ^

name, is, if not the greatest river in Asia, the longest, jr

Capt. Gill followed the windings of this river, with a few

;

digressions, during twenty-four marches on his way from
Bat’ang to Ta-li-fu. This great river has its source in

about 90° longitude—almost as far west as Calcutta. At
this part of its course its channel is 750 feet wide, andi
the whole river from bank to bank nearly a mile wide.:

Flowing into China, it receives the name of Kin-Sha*
Kiang, which it retains until joined by the Min, coming
from Ssu-ch’uan. There it becomes navigable to the

sea. The navigation has often many hindrances in the

way of rapids and gorges. Capt. Gill was the first to give

us any accurate knowledge of the Yun-nan and Tibetan

part of this great river.

The remaining two parallel rivers are the Ya-lung-Kiang
and the Min-Kiang. Capt. Gill is the only traveller that-

has traced the latter river to the alpine highlands.

How to obtain direct communication between India

and China has always been a difficult problem. India

first became known to China not across the mountains

and through the river valleys, but by the enormous circuit *

of Bactria and Kabul. In the year 127 B.c., Chang-Rien> %
a military leader, in exploring the country round the

1 '

Oxus, brought back a report of a land called Shin-tu, t\e.

Hindu, India. Attempts were made several times to

penetrate by the Ssu-ch’uan frontier^ to India, but with

little success. Two hundred years later, when communica-
tion opened with India, it was by way of Bactria, and went

on so for centuries. In the “ Periplus,” a work of the

first century a.d., mention is made of trade in silk stuffs

through Bactria to Bhroch. Marco Polo, when making
his way to the frontier of Burma, went by the same route

as Capt. Gill on his ninth march from Ch-cng-tu. Ta-

li-fu, which is so often spoken of in Capt. Gill’s book, is a

central point on the Chinese frontier. For centuries it

has been the centre of all military and commercial

communication between China and Burmah. »

By the treaty of Tien-tsing British subjects received

the right to travel in the interior of China. Modem
exploration dates from this, and our knowledge of the

physical geography, natural resources of the country, and

characteristics of the people of China have been slowly

growing. It must not be forgotten that the missionaries

of the Roman Church travelled much over China and

Tibet. Publicity would have been against their purpose,

and geographical research was not their object, so that

their journals came before a limited few. Abbd Hue, in

his famous story of his journey with Gabet, gave the first

picture of Eastern Tibet in modem times in 1850. Carl

Ritter’s great work, which appeared many years before

Hue’s, gives a great deal of information of the great road

by Ch’eng-tu to Lhassa, Apart from the little known

efforts of the Roman Catholic missionaries, no attempt

was made to penetrate those regions until 1861. Blakiston’s

exploration of the Upper Yang-tzu, after the treaty of

Tien-tsing, was the first in this direction. In 1867 the

great French expedition to Ta-li under Gamier was

made. This was the first time that any European
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traveller (not a priest) had seen the Yachi of Marco Polo

since he himself was there in 1283. In i860 Mr. Cooper

traversed from Han-kow to Bating over the high plateau,

the scene of Capt. Gill's expedition afterwards. Cooper

hoped to reach India by China, but on the Chinese

frontier his party had to stop their journey owing to the

disturbed state of the country. There was not much
geographical information collected on this journey. In

1872, Baron Richthofen at Ch-eng-tu was on one of those

important journeys which forms the groundwork of Capt.

Gill's work. His project came to an untimely end. In

speaking incidentally of the labours of the Roman Catholic

missionaries, Abbd Desgodins must not be forgotten.

In 1873 Augustus Margary was appointed to explore

the country between the Irawadi and China. He success-

fully reached Bhamo from China, but on his return journey

he met his tragic end. Since that time there has been a

more recent journey made by Mr. Baber by a new route

to Ta-chicn-lu.

Capt. Gill’s first journey was through the north of

Fe-chih-li to the sea terminus of the Great Wall. His
ascent of the Yang-tzii is full of interest. The greatest

importance attaches to his journeys when he commenced
his excursion from Ching-tu to the Northern Alps, to

where the Chinese Kiung flows southwards into Ssti-ch’-

uan. It was at this time that Capt. Gill came among
highland tribes called Man-tzu and Si-fau. The people

along the westward frontier are named by the Chinese

Lolo, Man-tzO, Si-fu, and Tibetan. The Chinese look

upon the Man-tzu as descendants of the old inhabitants

of Ssu-ch'uan. Man-tzu and Si-fau are ambiguously used.

Si-fau is used in Capt. Gill's book as applied to a

Tibetan-speaking race in the north-east of Tibet.

Capt. Gill had meant to make a journey through Kan-
suh to Kashgaria, and from that through the Russian
dominions to 'Europe. This plan was rendered imprac-
ticable by the unsettled state of affairs between England
and Russia. His homeward route was the same that

Cooper had tried nine years before by Lit’ang, Bat'ang,

and Ta-li. He left Cli’eng for England by the Irrawadi

on July 10, 1877, The first important place reached was
Ya-chau. It is here that the trade of Tibet begins,

brick tea or cake tea being the staple of the trade*

Capt. Gill gives interesting details about this, and also
of a similar manufacture at Hankow for Mangolia.
English rupees have become the currency in Tibet.
They have superseded the tea bricks which were for-

merly used as money. The great drawback to the
tea trade in Western Tibet does not lie in the Chinese
being unwilling to open the landward frontier, but in the

jealousy of the Lamas. Their chief desire is to monopo-
lise power, enlightenment, and trade.

Capt. Gill’s second place of landing was Ch-eng-tu, the
Chinese gate of Tibet, on the Ssd-ch'uan frontier. Very
little is known of the ethnography of the tribes on the
mountain frontier of China, Burma, and Tibet. The two
most prominent are the Mossos and the Llsus. They
have some claims to civilisation. The men are quite
Chinese in appearance, and have adopted the dress and
the pigtail. The women retain a fashion analogous to

the fashions of the Swiss and Pyrenean valleys. Their
vocabularies have 70 per cent, words common to both,
a nd show a connection with some of the Burmese.

Capt. Gill has given a remarkable manuscript to the
British Museum. Its hicroglyphical characters are un-

known. It consists of eighteen pages about 9J inches by

3j, each page having three lines, and the characters read-

ing from right to left. The groups of characters are

divided by vertical lines. Some of them resemble the

old Chinese characters called Chucn-tzu. M. Terrier has

in his possession another manuscript resembling this one,

but probably Capt. Gill’s one is much older. Gamier,

while in Hu-nan, was told that in some caves near that

province were found chests containing books written in

European characters. Probably they may have been books

belonging to extinct aborigines in phonetic characters.

The introductory essay, written by so high an authority

as Col. Yule, will greatly enhance the value of Capt. Gill’s

work.

The work is in the form of a journal, and is so graphi-

cally written that throughout the interest never flags.

The account of the journey through the north of China

is full of information regarding the physical aspect of the

country and the many beautiful scenes Capt. Gill passed

through. Pekin, it appears, is much the same as in the

time of Marco Polo, but a great deal of its former

grandeur seems to have gone. That 300,000,000 of

people should have remained unchanged for centuries

seems a very extraordinary fact. Yet in whatever part

of the world the Chinese are found they still retain the

individuality of their race, and act in all things as their

forefathers did hundreds of years before. Their lack of

imagination and love of independence, Capt. Gill thinks,

account greatly for their stagnation. If the Chinese ever

had any originality, perhaps the worship of antiquity and

the system of examination have had something to do

with eradicating it.

The voyage along the Chin-Sha-Chiang was full of

surprises ;
the scenery was constantly changing. At

one time the river went winding through u great plains

where broad lagoons lay stretching out amongst fields

that were protected from the summer floods by extensive

dykes and embankments." Now the grand river, clear

and almost green, rolled below cliffs of red sandstone.

Beyond Ch’ang “ the river narrows from 400 to 500 yards.

Steep spurs from the mountains 3,000 feet high run down
to the water’s edge, their sides, wherever not absolutely

perpendicular, covered with long, orange, brown grass,

that seems to grow almost without soil. On the more

gentle slopes terrace cultivation is carried on. Little

patches of the most brilliant green, sometimes a thousand

feet above the river, show the presence of some indus-

trious farmer who will not leave a square yard unculti-

vated if he can help it,” “The Chinese," Capt. Gill

says, after speaking of their great industry, “plough
about as well as the natives of India, doing little more
than scratch the ground. It is true they raise two crops

on the same field, as, for instance, when they plant opium

under rape, or yams under millet. They have no know-

ledge of the modes of improvement practised in the

various breeds of cattle ; no instruments for breaking up

and preparing waste land ;
no system for draining and

reclaiming swamps and morasses.'* On the banks of

this river Capt. Gill saw flowers being picked from a

tree like an apricot-tree. The blossoms were like long

conical-shaped pods; on their surface were numerous
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small flowers full of pollen. The poor people make a

drink from these instead of tea. This flower could not

be -identified, although high botanical authorities were

consulted.

The Chinese could not understand why any one should

travel in discomfort when he could stop at home in ease.

They cherish the most profound respect for any literary

person, so to explain his incomprehensible habit of

looking at everything. Capt. Gill went about with a note-

book in his hand, telling them he was going to write a

book. He came on many villages whose original in-

habitants had been expelled by the Chinese, who still

continue their advance, stopping only where the soil and
the climate refuse fruits to those industrious agriculturists,

Ch’eng-tu, where Capt. Gill made some considerable halt,

has changed much since Marco Polo wrote his description

of it. The same river still runs by the city, but not

through it, as it did then. The large plain that incloses

the town has gradually been drained. At one time it

must have been the bottom of a lake. Many insect-trees

were met with on the way to Tibet. “
It is on this tree

that the insect is bred that produces the white wax of

S$u-Ch’uan. The trees are something like willows.

Here the insect emerges from his egg, and the branch of

the tree on which he is placed is soon covered with a

kind of white wax secreted, It is this white wax that is

so celebrated, and is one of the most valuable products of

Ssu-Ch’uan, These eggs cannot be exposed to the heat

of the sun, and whilst being carried from the breeding to

the producing district the coolies travel only in the night,

when the road is said to present a very remarkable

appearance, as they all cam* lanterns. Ordinarily in

China no travelling is done at night, and as the gates of

all towns and cities are closed at dusk, and arc never

opened for anybody, no matter who he may be, travelling

at night is rendered impossible. Ilut during the time for

bringing the eggs to Kia-Ting-Fu all the city gates arc

open night and day—probably the only exception in China

to the rule of shutting the gates at dusk. The one day it

seemed to Capt. Gill as if “ the happy valley of Rasselas

had been in Tibet,” the next day he was driving through

piercing cold. On his way to Batang he had a glorious

view of Mount Neu-Da. X o words can describe the

majestic grandeur of that mighty peak, whose giant mass

of eternal snow and ice raises its glorious [head seven

thousand feet above the wondering traveller, who yet

stands within five miles of its summit. He can but gaze

with admiration and appreciate the feelings of the

Tibetans that have led them to call it Ncu-Da, or the

Sacred Mountain.”

The Lamas seem to be the great curse of Tibet. The
scapegrace of a family goes into a Lamassery, not, how-

ever, entirely for devotion, coming home at short intervals

for amusement. ‘*The Lamas assist in no way in the

maintenance of the State *, their lands are free from taxa-

tion, and they do not pay one iota towards the Govern-

ment expenses.” The customs of the people of Tibet seem

10 resemble those of the Israelites. They pray on the

house-tops, pay their cattle-keepers as Jacob did, and set

before strangers { ' butter in a lordly dish.” The popula-

tion is diminhhmg in Tibet by the oppression of the

Lamas and emigration to Yun-Nan. The land that the

emigrants leave behind them goes to the Lamasseries. [As

it cannot be taxed the burden of taxation becomes heavier
on the remaining people, who stilly have to make up the

same amount.

At Shin-Ku Capt. Gill bade adieu to the River of
Golden Sand and continued his route to Bhamo, in the
footsteps of Marco Polo and Augustus Margary. He
came on the scene of Margary’s death. The most fitting

tribute that could be paid to this brave officer was u to

establish in those border-lands the right of Englishmen
to travel unmolested.”

Instead of a gigantic river like the Chin-Kiang, the

Irawady above Bhamo, though wide, is very shallow. The
continual rain that falls over its basin is very great. At
Bhamo Capt. Gill was welcomed by Mr. Cooper, who in

all his dangerous wanderings had escaped with his life

;

when safety seemed to come he fell by the hand of an
assassin under the British flag, Capt. Gill’s homeward
journey was through New Mandalay.

Capt. Gill’s book will prove a valuable authority on the

particular part of China through which he travelled. It

does not represent the scientific results, which were pub-

lished in the Journal of the Royal Geographical Society.

His journey in Western China is one of the most success-

ful that has been made, although it was achieved under

a great drawback
;
he did not know the Chinese language.

He was, however, very fortunate in his two interpreters,

but his success was due to his great tact and perseverance,

lie tells his story with a brightness and impressiveness

not common in modern books of travel, and his originality

and independence of view are evident in every page. He
has no very great opinion of the Chinese, and his remarks

on their peculiar characteristics are well worth considera-

tion. One sees the born traveller in every entry in his

journal
;
nothing is thrown in for effect. A great deal of

his journey was made in the dark, through fog and rain,

yet he adhered strictly to his rule of writing the accounts

of the day’s doings every night. This had often to be

done with the comforting thought that most probably the

record would be lost.

The work is well supplied with maps and illustrations,

the former especially being among the most valuable of

recent contributions to the hydrography of Asia.

OUR BOOK SHELF
The Geological Record for 1877. An Account of Works
on Geology,

Mineralogy
,
and Palccontologv published

during ihe Year, with Supplements for 1874-1876.

Edited by William Whitaker, B.A., F.G.S., of the

Geological Survey of England. (London ; Taylor and

Francis, 1880.)

Wk hail with pleasure the appearance of the fourth

volume of this most valuable work. The indefatigable

editor deserves all praise for the energy with which he
has worked in getting together a staff of volunteers

to compile the useful abstracts of contents of the

numerous works and memoirs noticed in this volume of

432 pages. It is unfortunate that the work has now
fallen two years into arrear, but, now that the staff of

contributors seems to have fairly settled down to its work,

we hope the editor will soon be able to recover lost

time, and that each succeeding volume will appear within

the year following that for which it is issued. The editor

has been very happy in discovering a method by which

the officers on the staff of the Geological Survey may
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usefully employ their leisure, by contributing,to geological

literature, and we heartily wish him success in his work*

Ensayo sobre utta nucva enfet tttedad del Olivo. Vox Don
Pablo Colvde. Publicado en la Gaceta Agncola del

Ministerio de Fomento. Pp. 43*
pi. *-»• (Madrid,

1880.)

It appears that the Spanish olive crop is beingjeopardised

in the neighbourhood ofValencia by an insect of the family

Coccida, distinct from Lecantum olea9
already known as

attacking the olive, and considered by Don Pablo Colvde

to be a new species of the genus Aspidiotus, which he

describes as A. olece. It apparently attacks the tree

generally, but especially the fruit, causing the full develop-

ment of the latter to be arrested. The greater part of

Don Colvtfe’s paper is occupied by considerations on the

development of insects in general, and on those attacking

the olive in particular. The author appears to suggest no
special remedy, but judiciously invites investigations as

to whether the attacks of the insect are the primary
cause of the want of health in the trees, or whether the

latter does not invite the attacks*

LETTERS TO THE EDITOR
[The Editor does not hold himself responsiblefor opinionsexpressed

by his correspondents. Neither can he undertake to return
,
or

to correspond with the writers of refected manuscripts. No
notice is taken of anonymous communications.

[The Editor urgently requests correspondents to keep their letters as

short as possible, The pressureon his space is so great that it

is impossible otherwise to ensure the appearance even of com*
munications containing interesting ana novelfacts.}

Winter 11 Swallows ”

Some months ago I tried to investigate, so far as possible, the

many recorded occurrences of swallows in this countiy in winter.

As might be expected, a large proportion of them broke
down on inquiry, but there was one which, for several reasons,

I thought might be safely trusted. It appeared in the 4 * Remarks
on the Weather during the Quarter ending 31st of March, 1864

”

(p. 5)f appended to the Registrar-General's Report for that
period, ana stands thus s

—

u Swallows were seen on January 22d, three miles south of
Grantham. 1 ’

Through the kindness of Mr. Glaisher, F.R.S., and of Mr.
Jeans of Grantham, I was at last put into communication with
the original circulator of the statement, who obligingly wrote to
me (omitting names) as follows :

—

44— Grantham, Sept, 23d, 1879
41 Sir,—

T

he information given to— respecting the
swallows, I discovered some time afterwards was not correct;
what was taken to be swallows were the common bat. I much
regret being instrumental in incorrect statements being published

;

it was an Irishman in my employ who told me of them ; he some
time afterwards showed me what he supposed to be swallows,

11
1 remain, sir,

*1
44 Your obedient servant,

11 ty

1 leave to others the moral that may be drawn from the above.
Alfred Newton

Magdalene College, Cambridge, May 9

Does Chlorophyll Decompose Carbonic Acid?
I have read with much interest in Nature, vol. xxi. p, 557,

Prof. Lankester s remarks on the question—Docs Chlorophyll
decompose Carbonic Acid? and having many years ago made
experiments on that and kindred topics, should be much obliged
if you will do me the favour to reprint the following extract from
a paper I published m the Philosophical Magazine (December,
1872, p, 425, &c.). This is also in my scientific memoirs,
p. AOO, 410.

41 The decomposition of carbonic acid by plants is undoubtedly
the most important of all actino-chemical facts. The existence
of the vegetable world, and, indeed, it may be said, the existence

of all living things, depends upon it. I first effected this decom-
position on the solar spectrum, as may be found in a memoir in

the Philosophical Magazine (September, 1843). The results

ascertained by meat that time from the direct spectrum experi-

ment, that the decomposition of carbonic acid is effected by the

less, not by the more refrangible rays, have been confirmed by
all recent experimenters, who differ only as regards the exact

position of the maximum. In the discussions that have arisen,

this decomposition has often been incorrectly referred to the green

parts of plants. Plants which have been caused to germinate

and grow to a certain stage in darkness are etiolated, yet these,

when brought into the sunlight, decompose carbonic acid, and

then turn green. The chlorophyll thus produced is the effect of

the decomposition, not its cause. Facts derived from the visible

absorptive action of chlorophyll do not necessarily apply to the

decomposition of carbonic acid. The curve of the production

of chlorophyll, the curve of the destruction of chlorophyll, the

curve of tne visible absorption of chlorophyll, and the curve of

the decomposition of carbonic acid are not all necessarily

coincident. To confound them together, as is too frequently

done, is to be led to incorrect conclusions.
1

Nothing can act before it exists, nothing can originate itself.

Chlorophyll is therefore the result, not the cause, of the decom-

position. Its continual increase during the life of a plant is an

effect of the same kind. The force decomposing carbonic acid

does not reside in chlorophyll, but elsewhere in the structure of

the leaf. John William Draper
University, New York, April 28

On a Point Relating to Brain Dynamics

Any attempt to grapple with the doctrine of Free Will v.

Necessity on the old lines would probably (and deservedly so)

not attract much attention. The object of this paper is to place

a consideration of extreme simplicity under critical notice, which
would seem to be capable of affording a key to the complete
reconciliation of the divergent views on a common basis ; and
since the matter to be dealt with will be strictly within the domain
of natural science, a clear analysis will be rendered possible.

It is well known that the only attempt to harmonise the

doctrine of Free Will with the principle of the Conservation of
Energy consists in supposing that living creatures have a power,
by the mere exercise of their 11 will,” of deflecting particles of

matter within their bodies from their natural paths, without
thereby altering the total energy of the particles. 1 This, there-

fore, it will be observed in the first instance, assumes a peculiar

physical state of things to exist within the body of an animal
which does not prevail elsewhere, or it supposes that the laws of
nature have not a general application, but that the animal world
must be made an exception. This at the very outset evidently

involves a very questionable admission. • My purpose is simply
to point out that by taking into account a special consideration

based on the evidence of modern physiology as to the functions

of the brain, such an assumption as the above is rendered
entirely superfluous, and that even if it could be supported it

would still miss the main object in view.

Whatever room for speculation there may be as to the exact

nature of the mental faculties, it is at least very generally

admitted that these faculties are most intimately connected with
or dependent on brain structure. Modern physiological research

has at least placed this fact beyond question, or It is allowed
that the mental faculties have at all events a physical side. From
this it must follow therefore that what we call

4 * identity,”

character, or individuality (as involved in 41

4

mind* 1

) must be
dependent on the special structure of the brain ; indeed this view
is so widely prevalent that it becomes almost superfluous to
insist upon it. Now it may be safely assumed that no upholder
of Free Will would wish for more than that a person should act

in strict accordance with his identity or individuality, for the

object of Free Will certainly is not to annihilate individuality

(or those personal traits which constitute character). But is not
this precisely what would occur if this contention for a myste-
rious power of deflecting particles within the body could be
carried out ? for the effect or this contention would be to make
the brain superfluous as a directing mechanism, which would be
tantamount to abolishing it (together with the individuality, of

* Th« necessity for this special assumption, in order to ptevent Free Will
from coming into direct collision with the principle of the Conservation of
Energy, is so obvious that it will probably be regarded as superfluous to
give references to particular authors.
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which it is the seat). For where would be the use of the elabo-
rate mechanism of the brain for directing the movements of the
body
by d<

This
tity is bound up, the empty nothing “volition*” In that the
brain directs the corporeal movements

;
the identity, or that

which constitutes the very essence of individuality, thereby
directs. What more would we have ? Attempt to supplant the
brain by the vague notion “ volition,” and the individuality

ceases to exist ; or that very end is attained which those who
support Free Will most wish to avoid.
From the very fact that the brain is known to exist, it there-

fore should be perfectly conceivable (if not even A priori a
natural conclusion) that the brain might be a mechanism com-
petent to regulate all 1 the motions of the corporeal system (for

a set of dynamical conditions adapted to any effect is conceiv-
able). In view of this, does not the assumption of this myste-
rious “deflecting power” seem all the more unwarrantable, or
even absurd

; as if it were imagined that the brain, being already
there to direct the corporeal movements, something additional
were necessary to direct the brain, or as if it were supposed that
[the brain being the seat of the identity] something besides the
identity were required to direct the actions of the body ? This
would seem to be no more than a specimen of the kind of incon-
gruities which may be expected to present themselves by any
attempt to evade physical principles.

It could not, however, be said that the opposite party were
entirely free from error. For there appears to have been a
notable oversight on the hide of those who uphold strict Causal
Sequence in nature (sometimes called “ Necessity”) in failing to

appreciate adequately the important influence (on the question of

Free Will) of the fact that the brain is the seat of individuality,

as above insisted on. For the omission to give due import to

this fact has naturally made strict Causal Sequence to appear
as a sort of grinding process, whereby man’s actions are

determined independently of his individuality; a view which
is no doubt repulsive, and may have served as some excuse for

the invention of the curious device of deflecting particles by
the “mind” or “will.” It will be observed, however, that by
simply substituting the word “brain ” (which includes “mind ”)

for the word “mind ” in the foregoing sentence, a deflection of
particles of matter (represented by the direction of material

o;>erations by the brain) then can take place in accordance with

and not in opposition to the laws of nature. For from the very

fact of the brain substance forming part of the material universe

it must of course influence and direct material operations in con-

formity with natural causes.

Could it be justly said that there is any compulsion in this ?

Can there be compulsion in being obliged to act in accordance
with one’s individuality or identity (determined by brain struc-

ture), since the only conceivable escape from this would be to

act in opposition to one’s identity (scarcely a desirable end) ? Ilut,

it may be argued, there is still some coercion left here, because,

although brain structure may be the seat of individuality or
“ mind,” nevertheless, since our brains were originally formed by
the operation of causes beyond our control, there is coercion in

this a pect of the case. Hut then do even the most ardent

supporters of Free Will ever dream of upholding the ex-

pectation that an individual should have a control in the

original formation of his brain ? or do they not concede (and

rightly) that the ideal of Free Will is that an individual should
act iu strict accordance with (and not in opposition to) his own
identity? Yet this is precisely what the believer in strict Causal
Sequence, who has a just appreciation of the functions of the
brain, will maintain must necessarily occur. Solely in virtue of
the fact that there is strict Causal Sequence in nature are the
actions brought into strict conformity with individual brain

structures (or with identity). If the principle* of dynamics were
not rigid, or if the laws of nature were liable to n Iteration, a
man’s actions might sometimes be in harmony with his brain

structure, sometimes in discord with it; or any number of

1
I> it not Mem a violation of principle, or a kind of inconsistency, to

recognise that the brain does, in fact, direct certain motions of the corporeal
system (and even those of a complex character, such as the digestion of the
food, the circulation, &c.), and yet to assume that the brain would be
incompetent to d.rcct nil the motions of the body? It may be said that a
reason.ng process accompanies the direction of some of these motions, but
not others. But then is not reasoning itself a brain process, or is it not
universally admitted that the reasoning faculty (whatever its exact nature)
is at least connected with the brain, or has a physical side, just as, indeed,
the mental faculties generally (or “ mind '*) cjuld njt exist without brain ?
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persons, though possessing totally different brain structure*,
might act identically. The questionable expediency of the pro-
ceeding of those who are disposed to grumble at what they term
the “ iron ” laws of nature, becomes apparent here.

But is it not, after all, more satisfactory to look to a definite
physical basis for identity or idividuality, as dependent on the
magnificent mechanism of the brain, in preference to the super-
ficial view of ignoring all this ? No doubt there have been mis-
understandinns on both sides of this Free Will t/. Necessity
question.—The Free Will party, failing to appreciate justly the
sequence of cause and effect ; the Necessitarians, on the other
hand, omitting to realise fully the important bearing of the rela-
tion of individuality to brain-structure on this question. No
logical ground could be given why a complete agreement should
not be possible on this subject. For there can evidently be but
one correct view on any subject or question whatever. Moreover,
from the very fact of the fundamental character of this question,

it would follow necessarily that the wrong view on this subject
must involve a great error, which, therefore, could hardly escape
detection under a careful analysis. The divergence of views
here is, however, no doubt ipore apparent than real. For if

Free Will may be justly regarded as the freedom to act in accord-
ance with identity (or as the assertion of individuality), then
such freedom of w ill actually exists, and moreover the very con-
dition for its existence is seen to be the prevalence of that strict

Causal Sequence in nature demanded by the Necessitarians.
Thus the two views would show' themselves capable of recon-
ciliation on a common basis. That this fact should have
apparently hitherto escaped appreciation may possibly be to

some extent due to that spirit of partisanship which has so
largely entered into this question, whereby the judgment may
be allowed to be unconsciously biassed, so that m some case^
instead of searching impartially as to what is truth, the inquiit
has perhaps rather been as to what ought to be truth. U
Londoi S. Toly

K

h. Preston 1

Curious Botanical Phenomenon

About a fortnight ago I noticed a curious phenomenon in a
wood near Leyland, Lancashire. The ground was strewn with
a layer of about eight to ten inches of old sodden leaves, covered
at the surface by dry withered ones. A quantity of hyacinths
(not yet in flower) were growing on this ground, and many of the

plants bad pierced through the withered leaves to the extent of

from half an inch to three inches, carrying them up above the
general surface. Some of the hyacinths had in this way pene-

trated through more than half a dozen withered leaves, and here

and there several plants were gathered together at their tops by a
number of old leaves, through which they had conjointly grown.

The question arises as to whether the hyacinth shoots had
pierced through the withered leaves on first issuing from the

ground, when the dead leaves were soft and wet, and so lifted

the latter to the surface where they became dried, or whether
they had actually pierced through the dry leaves on the surface.

Carboniferous Forest at Oldham

It may perhaps be interesting to the readers of Nature to

know that here at Oldham we have recently laid bare a fine

sample of a carboniferous forest We are here, as you are

aware, situated on the middle coal-measures, Oldham Edge
(8oo feet) being the highest outcrop of that series.

I have been watching with increasing interest during the past

eighteen months the progress of disinterment. For some time

at the commencement the trees occurred at considerable intervals

of time, but of late they have turned up more frequently, scarcely

a day now passing without one or more being unearthed. They
are, I am sorry to say, highly perishable, and if the necessities

of the works did not require their removal they would all

disappear during a single winter if exposed to the weather.
The result of the combined action of the two great faults that

cross Oldham in a direction parallel to each other has been to

throw up to the surface several seams of coal and beds of shale

and sandstone.

On the eastern escarpment of the u Edge ” a quarry has been

dug in the argillaceous shale above what is here known as the

“Bent Mine, in order to make bricks of the extracted mate-

I rials. In quarrying this bed the trees have been laid bare in

I considerable numbers. Some of them show the characteristic
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markings of Siglllarue, longitudinal fluting* and the usual leaf-

scan, stigmarian roots and rootleU attached, &o., others not so

well preserved, being of doubtful affinities. Of course they are

now but casts, nothing remaining of the original trees except a

thin film of coaly matter representing the bark. They measure

in height from three to ten feet, and have a diameter of from

one foot to two feet four inches. I think it may be safely stated

that they were merely hollow stumps when finally submerges,

fronds of ferns, lepldodendroid twigs and leaves, and other

vegetable waifs having found their way into the hollow cylinders

and left their impress on the inclosed matrix.

I may add that there are several horizons of growth, one

forest having grown above another ; stigmarian roots and root-

lets, calamites, lepidodendroid stems and leaves, lepidostrobi,

and masses of leaves of unascertained species being indiscrimi-

nately mixed throughout the whole section, the ferns, however,

being met with in greatest numbers near the bases of the erect

trees.

It is perhaps worthy of remark, too, that there is no accumu
lation of coaly matter in the section revealed, nor is there any of

the usual 11 floor clay ” about the roots of the trees.

29, Radcliffe Street, Oldham
.

Jas. Nield

Fungus Inoculation for Insects

The importance attributed by I)r. Lankester (Nature, vol,

xxi. p. 448) to 11 Prof. MetschnikofTs suggestion of a deliberate

cultivation of an insectVdisease-producing fungus, and the

application of the cultivated fungus in quantity to places in-

fested by these insects," invites attention to the fact that the

suggestion has been anticipated in a very serious and earnest

way by my friend the distinguished entomologist, Dr. John L.

Lc Conte of Philadelphia, in his presidential address before

the Portland meeting of the American Association for the

Advancement of Science, in August, 1873.
His address concluded with ten suggestions for the promotion

of economic entomology in the United States, and the Revcnth

reads thus:—“Careful jtudy of epidemic diseases of insects,

especially those of a fungoid nature ; and experiments on the

most effective means of introducing and communicating inch
diseases at pleasure/*

The reasons for making this suggestion are fully stated in the

preceding paragraphs of the address, where the observations on
which it Is based are detailed.

Dr. Le Conte’s first suggestion was, “Reorganisation of the
Department of Agriculture [at Washington] on a scientific basis,

for the proper protection and advancement of agricultural in-

terests." Had this suggestion received the attention which has
been given to many other subjects of less practical importance,
the present reclamation for him of priority in the case of his

seventh suggestion, would probably have been rendered un-
necessary

; and the credit of introducing a more reasonable
method of extirpating insect* pests than the dangerous plan of
distributing potent mineral poisons to careless or uneducated
persons for use in the fields, would have been secured to the
nation to which wc have the honour to belong.

Dr, I,e Conte’s address maybe found in the published volume
of the Proceedings of the Portland meeting ; but it was reprinted
by him and extensively circulated and favourably commented
upon at the time, his desire being precisely that so well ex-
pressed by Dr. Lankester “to do something to persuade ‘prac-
tical* men that all science is deserving or their respect and
encouragement." We all hoped that such earnest words from
so high an authority would have their due effect upon Congress
and inaugurate a long-desired reform of our Agricultural bureau,
but it has happened, as in so many other instances, that we
have had to wait seven years before even an echo reaches us
from a distant part of the world, where the labours of Prof.
Metschnikoflf have procured an intelligent appreciation of the
value of Dr. Le Conte's suggestion, so little comprehended by
the powers at home. f. p. Lesley

X,oo8, Clinton Street, Philadelphia, April 10—^ 1

Carnivorous Wasps
A SERIES of letters, under the’ above heading, have appeared

in Nature for several weeks past. The facts they contain,
although interesting in themselves, are nothing new to ento-
mologists. That wasps are carnivorous, that they chat e flies,

&c., was known long ago (compare Westwood’s “Introd. to

Entomol.,” ii. p, 246). That wasps cut off the wings of flies

before sucking them was observed by Dr. Erasmus Darwin
in the last century (see J. H. Fabre, “Souvenirs Entomolo-

giques," Paris, 1879). An Old Entomologist
Heidelberg, Germany, May 6

Seeing by Telegraphy

We beg to thank Mr. Gordon for drawing attention to the

fact that the principle of rotation of plane of polarisation of light

in a magnetic field could not actually be employed with the form

of receiver symbolically described by us in Nature, vol. xxi.

p. 589, Having satisfied ourselves that there could be no doubt

of the feasibility of using the first form of apparatus, which we
spoke of, as a receiver in a sight telegraph, we merely wished to

point out, at the end of our letter, that other methods might

perhaps be employed $ and we still have no doubt that with a

certain proper arrangement of the apparatus not only the effects

observed by Dr. Kerr, but other of the Faraday polarisation of

light effects might be practically made use of. For it must be

remembered that the actual electric currents now used to transmit

articulate speech are only one forty-millionth per cent as strong

as those necessary to work even a delicate telegraph relay,

whereas it required several Grove’s cells to show in a decided

way the old experiment of the sound emitted by an iron bar on

being magnetised.
And in fact we may go further, and mention that we have for

the last year, or more, held the view that iust as all electric con-

ductors turn into heat energy a portion of tne energy they transmit

as electric current, so there must be some bodies, presumably of

the sulphur selenium order, which, when properly employed, will

convert a portion of the current energy into viable luminous

vibrations, and may therefore be used as receivers in a right

telegraph.

As to the other objection that mlyht have been made to the

method as popularly described by us in consequence of the large

number of wires, we need hardly mention that in practice a

telegraph engineer would avail himself of the principles of

multiple telegraphy. John Perry
May 3 W. K. Ayrton

- Anchor-Ice

In confirmation of Mr. Rac’s views upon this subject, the

following results of observations made upon the Charles River,

Mass., may be of interest.

Anchor- ice is usually formed at night during a sudden “cold
snap,” when the river is not covered with surface- ice. It seems
to consist of sma’l masses of needle-like crystals grouped in

stellate forms, and distributed pretty evenly throughout the body
of water.

These adhere readily to any obstruction, and accumulate

rapidly upon it. Thus the racks or strainers through which the

water passes to the mills are covered and closed by it, so that

the flow of the water is absolutely stopped, and the mills can

only be kept running by constantly removing it with a rake.

It is very adhesive and tenacious. I have frequently seen it

accumulate upon portions of the extreme edge of a mill dam
(over which was pouring water a foot in depth) until it reached

the surface, resisting for a considerable time the enormous

pressure to which it was thus subjected. It usually disappear#

soon after sunrise.

Detached portions of the accumulated masses always rise to

the surface, but the original crystals, if not heavier than water,

seem to be at least as heavy. The general appearance of this

ice when removed from the water resembles that of sherbet or

“water ices." As these are frozen quickly while in motion,

they are apparently formed under similar conditions. I have

never seen anchor-ice except in rapid currents.

Boston, U.S.A., April 24 C. F. C,

Sonic Chloride Crystals.—Dr. Ord refers Dr. Ralton to

Dr. Beale’s book on “Kidney Diseases, Urinary Deposits, &c.,"

ed. 1869, p. 167, and the figure at p. 130; also Tbudichum’s
“Pathology of the Urine."

Oxoniensis.—Apply to the Secretary, British Association,
Albemarle Street, W.
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FURTHEROBSERVATIONSANDRESEARCHES
ON FLEUSS'S SYSTEM OF DIVING AND
LIVING INIRRESPIRARLEATMOSPHERES 1

‘V/’OU will find in Nature, vol, xxi. p. 62, the experi-
* ments I made in relation to the process of living

under water by means of the Fleuss apparatus. I there
related what I had observed after Mr. Fleuss had
been under water at a very low temperature for the
period of an hour. A few days later I made another
observation on a different plan. I filled the large diving
bell at the Polytechnic with carbonic acid gas, displacing
every portion of air. I then let the bell go down ten
inches under the water, so as to put the gas under pressure,
and all the while I kept a stream of gas pouring into the
bell, and causing a constant bubbling of gas out of the
mouth of it into the water. This done, Mr, Fleuss put on
his dress and helmet and entered the bell. He sat in it

over the water for the period of twenty minutes, the
pressure and constant stream of gas being maintained.
At the end of twenty minutes I signalled to him to come
out, and had the bell brought round to the side of the
tank. He returned into the air quite unaffected. His
pulse, which was beating at 72° in the minute when he
went in, was at G8D when he came out, and quite steady.
His temperature in the mouth, which was at 98*2° F.
when he went in, was at 97 '5° when he came out, and in

a few minutes was at its natural standard. He said he
had felt no oppression whatever, and would have remained
an hour in tne gas if I had allowed him.
While the diving-bell was still charged with a large

volume of carbonic acid gas I got Mr. Fleuss to go into

it again, and then volatised into the bell vapour of amyl
hydride until I had made an utterly irrcspirablc atmo-
sphere from that vapour alone. In this way I formed an
atmosphere which closely resembled the atmosphere of
the mine charged with choke-damp, except that the
vapour I used is more determinate in its narcotising
action than choke-damp. In this mixed atmosphere, in

which a man unprotected would have been absolutely

unconscious in less than a minute, Mr. Fleuss remained
for twenty minutes. At that time he came out of the

bell in the most perfect condition, in a word, altogether

unaffected.

The principle of the Fleuss system is very simple.
Within the helmet, which is of the usual shape of a diver's

helmet, there is a space equal to a quarter of a cubic foot

inclosed in metal. This space is charged with oxygen
under pressure, the compression giving a supply of the
gas sufficient to last for a period of five hours if neces-
sary, As a rule Mr. Fleuss charges for three hours under a
pressure of about eight atmospheres. This is his supply
of vital air. In the cuirass, which is the next part of the

apparatus to be described, he has two metal cases, one in

front, the other at the back. These cases are filled with
small pellets of porous india-rubber charged with caustic

soda. Over this surface of soda he can exhale his breath
with perfect freedom, and at the lower part of each case
lie lias a small trough under a perforated bottom, in

which the water of the breath, condensed in passing, is

caught. Lastly, he has a double-valved mouthpiece,
made almost exactly after the plan of the late Dr. Sibson’s
chloroform mouthpiece, to which is attached a large
elastic artificial trachea, or windpipe.
These are the effective parts of the apparatus. The other

parts, common to the diver’s dress, are the waterproof
jacket and leggings and weighted boots.

In preparing for his work Mr. Fleuss proceeds as you
will see (for he will go step by step through the process
of assuming his dress), He first charges his helmet with
oxygen. He does this from one of Orchard’s compressed
oxygen bottle*, measuring the pressure by a pressurc-

May 8
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gauge. This ready, he puts on the cuirass and the water-
proof dress. Then he ties firmly over his mouth and
nostrils the double-valved mouthpiece, and connects the
free end of the artificial windpipe with a tube leading into
the soda-chamber in front of the cuirass. Finally he
assumes the helmet, and when that is on and closed he
is complete.
The mode in which he lives in this closed dress is as

follows By a valvular opening he lets into the helmet
from the compressed store of oxygen a stream of oxygen,
which diffuses into the space between the helmet ana
cuirass and his body—his breathing- or air-space. When
he inhales through the mouthpiece he draws in the oxygen
through the two side valves into his lungs. When he
exhales, those valves close, and so his exhaled breath
passes through the tube and over the soda in the soda-
chambcrs, and down the chamber in front along a con-
necting tube into the lower part of the chamber at the
back

; then, ascending through that chamber, it escapes
in part into the helmet by a tube from the back chamber
near the shoulder. In its passage through these two
chambers all the carbonic acid of the breath is fixed by
the soda, and most of the water is condensed in the
troughs. The return oxygen and the nitrogen of the
expired breath passes over free and enters the helmet,
where it meets and admixes, by diffusion, with the
oxygen which is admitted from the oxygen reservoir.

Thus there is constantly being made within the dress a
fresh supply of air for respiration, while the product of

respiration and of animal combustion—carbonic acid—
which would be dangerous if it were not removed, is

removed and fixed by the soda.

Mr. Fleus3 relies on two practical indications for supply
of the oxygen from the reservoir. If he feels any undue
pressure on the drums of his ears he knows that there is

too much oxygen in the helmet. If he feels any sense of

suffocation lie knows that the oxygen is deficient. In the

first instance he stops the entrance of oxygen for a short

time
; in the second case he lets in a further supply.

It must be admitted that this plan is not one that

ensures a due admixture of oxygen and of nitrogen

according to the atmospheric formula, and there can

be no doubt that he is always breathing, while in his

dress, an excels of oxygen. This fact opens up the

question once more of pure oxygen as a supporter of

natural life.

In my experiments on this subject reported to the

British Association for the Advancement of Science in

i860, I showed that oxygen supplied in steady current

from a fresh source, and not breathed many times over

again, would support life readily enough for long periods

of time—extending in one experiment to three weeks—at
a medium temperature ;

but that at a low temperature,

35
0
F., it became negative, so that animals went to sleep

in it and became cold
;
while at a high temperature, 75”.

they became heated in it, underwent rapid wasting, and

ate voraciously,
.

In another paper, published in 1869, I tried to prove

that the use of nitrogen in the atmosphere is not to act

as a mere diluent and economiser, but as an equaliser of

the temperature, and so to make the combination of

oxygen with the blood and the tissues equable in the

different regions of the globe.

Mr. Fleuss’s experiments are in entire accord with these

views. He can live, with oxygen in excess, for long

eriods in medium temperatures. In a cold temperature

is own heat goes down several degrees below the

standard. In a high temperature he would become over-

heated. But between a range of 35° F. on the one side

and 75
0 F. on the other he is, in my opinion, safe in his

closed oxygenated chamber. Whether he can descend to

the same' depths as other divers—say to 86 feet—and

remain there, has to be proved. Theoretically, he ought

to be able to do so, but in this field of inquiry he must



May 13, 1880] NATURE 33

win his spurs. The lowest depth to which he has

descended is 25 feet. He has walked under water a

distance of four hundred yards in a straight line.

Some improvements may be made in the arrangements.

He might be supplied with a feeding-apparatus, and so

remain under water several hours longer than he has

done. At present he finds from two to three hours no

difficulty.
, ....

The experiments I have made with the apparatus

indicate that the dress and apparatus may be used

for entering wells, burning houses, and mines that are

charged with suffocating gases. In the mine the dress

would be invaluable, and if a telephonic connection could

be set up between the man in the dress and the outside

world—an adaptation I believe to be quite possible—

a

remarkably useful advance would be made.
I will now ask Mr. Fleuss to make one experiment

which will be a visible exposition of the perfection of his

apparatus as he stands equipped in it. The directors of

the Royal Institution have been so good as to lend me
the glass chamber in which Prof. Tyndall experimented
when he was demonstrating the mask he invented for

breathing in an atmosphere charged with dense fumes of

smoke. This chamber I have had charged with carbonic

acid, so that it has in it an irrcspirable atmosphere. In it,

as you will see, a candle cannot be lighted, and a taper

will be extinguished. Mr. Fleuss will go into the cham-
ber. sit down in it, and wait there until the current of

carbonic acid which is being admitted forms an absolute

atmosphere of the gas to above the level of the top of

his helmet, and there he will remain, if we like, until the

supply of oxygen in the helmet is exhausted.

The next step onward will be to construct a small
closed canoe, in which the apparatus can be fitted on a

larger scale, and in which men, or those who arc in the

canoe, can rise or sink in the water and be propelled

under the water. This is a certain extension of the

system now under our consideration, and when it is com-
pleted, my idea that the next greatest geographical dis-

coveries will be made on the floors of the great oceans
may not be so far wide of the mark as was once
supposed.

$

B. W, Richardson

THE AURORA BOREALIS 1

/^\UR experiments on the electric discharge, which have^ been already published in the Phil. Trans, and the
Proceedings of the ftoyal Society, enable us to state with
some degree of probability the height of the aurora
borealis when its display is of maximum brilliancy, and
also the height at which this phenomenon could not occur
on account of the great tenuity of the atmosphere.

In Part III. of our electric researches,/^//. Trans.

,

Part I. vol. 171, we have shown that the least resistance
to the discharge in hydrogen is at a pressure of 0*642
millim., 845 M ; after this degree of exhaustion has been
reached a further reduction of pressure rapidly increases
the resistance. When the exhaustion has reached 0*002
millim., 3 M» the discharge only just passes with a poten-
tial of 1 1,000 chloride of silver cells (1 1,330 volts)

j at the
highest exhaust we have been able to obtain (and whichw
?..Pelieve has been surpassed), namely, 0*000055

not only did 11,000 cells fail to produce
a discharge, but even a i-inch spark from an induction-
coil could not do so.

Although we have not experimentally determined the
pressure of least resistance for air, we have ascertained
that while the discharge occurs in hydrogen at atmo-
spheric pressure between disks 0*22 inch distant, they

- 1 ."9n A?® Height of the Aurora Borealis." Paper read at the Royal
c u Ru* M,A* f D,aL ” R *s**

*

Dd w.

require to be approached to 0*13 inch to allow the dis-
charge to take place in air. We may therefore assume
that the pressure of least resistance for air is

L? — 0*379 millim., 498*6 M.
22

At a height of 37*67 miles above the sea level, the

atmosphere would have this pressure (neglecting change
of temperature), and therefore the display at this elevation

would be of maximum brilliancy ana would be visible at

a distance of 585 miles.

The greatest exhaust that we have produced, 0*000055

millim., 0*066 M> corresponds to a height of 81*47 miles,

and as 11,000 cells failed to produce a discharge in

hydrogen at this low pressure, it may be assumed that at

this height the discharge would be considerably less

brilliant, especially in air, than that at 37*67 miles, the

height of maximum brilliancy.

At a height of 124*15 miles the pressure would be only

0*00000001 millim., o*ooooi M, ana it is scarcely probable

that an electric discharge would occur with any potential

conceivable at such a height.

The colour of the discharge varies greatly with the

tenuity of air or other gas with the same potential. Thus
in air at a pressure of 62 millim., 81579 M, the discharge

has the carmine tint which is so frequently observed in

the display of the aurora ; this corresponds to an altitude

12*4 miles, and would be visible at a distance 336 miles.

At a pressure of 1*5 millims., 1974 M, corresponding to a
height of 30*86 miles, the discharge becomes salmon-
coloured, having completely lost the carmine tint. At a
pressure of o*8 millim., corresponding to 33*96 miles, the

tint of the discharge is of a paler salmon colour, and as

the exhaust is carried further it becomes a pale milky
white. The roseate and salmon-coloured tints are always
in the vicinity of the positive source of the electric

current, the positive luminosity fades away gradually, and
frequently becomes almost invisible at some distance

from its source
;
as, for instance, in the hydrogen discharge

at a pressure of 2*3 millims., 3027 M, shown in the

accompanying figure, H, which resembles in some

respects the phenomena of the aurora. The discharge
at the negative terminal in air is always of > violet hue,
and this tint in the aurora indicates a proximity to the
negative source.

The following table, [with* the exception of pressure
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000000001 millim., exhibits deductions from actual
observations :

—

Pressure mm. 'Pressure X.
Height
miles,

Visible

at miles.
Remarks.

0*00000001 0*00001 l24M 5 io6x No discharge could
occur.

0*000055 o'066 81 •

47 860 Pale and faint.

o'379
O'SOO

499 0 3767 58s Maximum brilliancy.

1053*0 33*96 555
546

Pale salmon.
1*000 1316*0 32-87 Salmon coloured.

1*500 19740 30-86 529 ^ M tt

3-000 3947-0 27-42 499 Carmine.
20 660 27184*0 17-86 403 M
62*000
118*700

8* 579*°

156184*0
12-42

11-58
336
334 Fuli’red.

It is conceivable that the aurora may occur at times at

an altitude of a few thousand feet.

The following letter has been sent us in reference to the

above paper

Meteorological Office,
n 6, Victoria Street,

London, S. IV,, May 1, 1880

With reference to a paper at the Royal Society on the

height of auroras by Dr. De la Rue and Dr. Miiller, the fol-

lowing remarks in Muller’s “ Lehrbuch der kosmischen
Physik,” 2nd Edition, 1865, p. 558, may be of interest to

your readers :

—

“ Hansteen finds for the aurora of January 7, 1831, a

height of 26 geographical miles, by combining the height

of the arch at Berlin and Christiansand in Norway, while

Christie calculates the height of the same aurora at

between 5 and 25 English miles, from observations made
in England.
“ The determinations of modern physicists place the

aurora at a much lower level than was formerly assumed.
Mairan gave the mean height at 120, Cavendish p 79°) at

60, and Dalton (1828) at only 18 geographical miles.

"Farqnharson makes it probable that the auroras, as

was already said by Baron v. Wrangell, come down to the

region of the clouds. He bases this, inter alia
,
upon the

auroral observations of December 20, 1829. At Alford,

in Aberdeenshire, he saw', from 8.30 to 11 o’clock in the
evening, a very brilliant aurora over a thick mass of clouds
which covered the hilh lying to the north of his house.

Although the sky was clear the aurora never rose higher
than 200. At the same time the Rev. Mr. Paul), at

Tullynessle, lying two English miles north of Alford, in

a narrow side valley of the hills above mentioned, saw a

very brilliant aurora close to the zenith about 9.15. This
would give the height of the aurora as not more than

4,000 feet This opinion is confirmed by numerous ob-

servations made in the Polar regions by Parry, Franklin,

Hood, and Richardson. Franklin observed auroras

between the clouds and the earth, which lit up the lower

surface of thick clouds.

“So much is certain, the phenomenon appears in

various heights, but can haraly be seen higher than
twenty miles. The auroras formed at low heights, which
are often seen in the Polar regions, are only visible at

short distances. Hood quotes an aurora on April 2, 1820,
at Cumberland House, as a brilliant arch of jo° altitude.

Fifty-five English miles to the south-west nothing was
visible.

“Another aurora on April 6, which remained in the

zenith for some hours over Cumberland House, appeared
at the distance of 100 English miles to the south-west as

a steady arch only 9
0 in height,”

The observation of Mr. Smith of Jordan Hill, at Loch
Scavaig in Skye, of an aurora apparently emanating from
a mountain there, will also be remembered.

Robert H, Scott

A SCOTTISH CRANNOG 1

II .—Objects of Bone

UPWARDS of twenty implements made of bone have
been added to the general collection, all of which

were found either in the relic bed or refuse heap. The
following are the most interesting.

t. Two chisels or spatulse. One is made of a split

portion of a shank bone, and measures 5i inches long

Fig. 6.—Bone (Scale J.) Fig. 7.—Bone (Scale 1 )

and rather less than £ inch broad. It is very hard, flat,

and smoothly ground at one end, and has a sharp rounded
edge, which extends farther on the left side, thus indi-

cating that it was adapted for being used by the right

hand. The other is a small leg bone obliquely cut so as

to present a smooth polished surface. Its length is

4 inches, and its diameter £ inch.

2. Five small objects presenting cut and polished

surfaces, three of which are sharp and pointed ;
one

Fig. 8.—Horn (Scale l). Fig. 9.—Horn (Scale 1).

appears to have been notched at the end and there broken
off

1
and the last, presenting well-cut facets, is fashioned

into a neat little wedge.

3. Fig, 6 represents a tiny little spoon only f inch in

diameter, and worn into a hole in its centre. The handle

portion is round and straight, and proportionately small,

1 A full report of the I
Proceeding! of the Society <

Collections of the Ayrshire
Continued from p. 16.

:hlte Crannog ia given in yoi. xui. or uw
Antiquaries of ScoTland, and in vol. u. of the
-J ti/l_ Ll» AwkMnnmr.l AKROeiAtlOn.
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being only 2 inches long, and about the thickness of a

ciow-quilL

4. Fig, 7 is a drawing of a neatly-formed needle-like

instrument. It is flat on both sides, finely polished, and

tapering into points at its extremities.

5. Two curious implements smoothly polished and

forked at one end. They are both about 5$ inches long,

and precisely similar to each other in every respect.

6. A great many small ribs, about 6 or 7 inches in

length, and portions of others, were found to have the

manes of a sharp cutting instrument by which they were
pointed and smoothed along their edges. The use of

these implements can only be conjectured.

7. Lastly, there are several portions of round bone3

which appeared to have been used as handles for knives
or such like instruments.

1 1

1

,— Objects of Horn
About forty portions of horn, chiefly of the red-deer,

bearing evidence of human workmanship were collected
during the excavations. They consist of hammers or
clubs, pointed tynes, spear-heads, &c. As illustrations
of these implements, Figs. 8 and 9 are good representa-
tions of a club and a bodkin. The former is 1 1 inches
long, and has about 3 inches of the brow branch of the
horn projecting from it, round the root of which there is

a groove, as if intended for a string. The markings on
the back portion indicate very distinctly that it was used

Fig. zo.—Wooden Veuel (Scale 1).

for hammering some hard substance ; the latter is 8 inches
long, finely polished all over, and pointed at the tip as if

with a sharp knife.

IV.—Objects of Wood
A large assortment of wooden implements was found,

chiefly in the refuse heap, and in the portion of dibris
corresponding to the area of the log pavement. Owing
to the softness of the wood and the large amount of
moisture contain :d in its fibres, most of these relics have
already shrunk to less than half their original bulk, and
become so changed, though they were kept in a solution
of alum for several weeks, that I am doubtful of being
able to preserve them at all. They consist of bowls,
plates, ladles, a mallet, a hoe, clubs, pins, &c., to-

gether with many objects entirely new to me, but which
apparently had been used for culinary or agriculturalapparently
purposes.

Fig. io represents a trough cut out of a single block of
It was found about half way between the margin

of the crannog and the circle of stakes surrounding the
log pavement at a depth of 5 feet, amongst decayed brush-
wood and chips of wood.

Canoes*—During the progress of the drainage a canoe,
hollowed out of a single oak trunk, was found about
100 yards north of the crannog. Its depth in the noss
was well ascertained, owing to the fact that, though lying
at the bottom of one of the original drains, it presented
no obstruction to the flow of water, and consequently was
then undisturbed. During the recent drainage all the
drains were made a foot deeper, and hence its discovery. It
measures xo feet long, 2 feet 6 inches broad (inside), and
1 foot 9 inches deep. The bottom is flat, 4 inches thick,
and contains nine holes, arranged in two rows and about
15 inches apart, with the odd one at the prow. These
noies are perfectly round and exactly r inch in diameter,
and when the canoe was disinterred they were quite
invisible, being ail tightly plugged.

og.
A double-bladed oak paddle, 4 feet 8 inches long and 5J

inches broad, and a large oar, together with the blade

portion of another, were found amongst the dibris on the
crannog.

\—Objects of Metal
(a) The chief articles made of iron are the following
1. A gouge, 8 inches long,

2. A chisel, 10 inches long. Both these tools had re-

mains of bone or horn handles containing beautiful green
crystals of vivian ite.

3. Two knives. One has a blade 6 inches long, and a
pointed portion for being inserted into a handle. It was
found on a level with, and close to, the lowest hearth,
along with fragments of its handle made of stag's horn.
The other, found by a farmer in the dibris long after it

was thrown out of the trenches, was hafted on a different

Fig. zi. -Fibula (Full size).

plan from the former, the end portion being broad, and
riveted to its handle by four iron rivets, which still remain.

4. Two spear-heads, one prominently ridged, 13 and
inches, with sockets for wooden handles, portions of

which still remain in the sockets.

5. Five daggers. One has portion of a bone handle
surrounded by a brass ferrule, and about an inch in front

of this the corroded remains of a guard are seen.

6. A saw in three pieces, two of which were joined

when found, and the third was lying a few feet apart.

The length of the three portions together is 38 inches,
and the average breadth is 3 inches.

7. A small corroded iron hatchet, with portion of a
wooden handle in the socket
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8. A cunous three-pronged implement was found, about

3 feet deep, in the large drain a few yards to the south of
the crannog

;
the prongs are curved, very sharp at the

points, and attached laterally ;
they arc 2$ inches apart,

and 4 inches long.

(b) Of articles made of bronze or brass, the following

may be noted
1. Two fibula?—one of which is figured here (Fig. ii)*—

were found about the centre of the refuse heap, and a third,

much more elaborately ornamented, was subsequently
found in the dibris when closing up the trenches.

2. A bronze ring pin, 6 inches long. The square-

shaped portion of the top has a different device on each
side, one of which is a fylfot (croix gamm£e or swastika),

and the shank from its middle to the point is ornamented
on both sides (Fig. 12).

3. A spatula or dagger-shaped inplcment with blunt
edges, measuring ni inches long and x \ inch broad.

4. A thin spiral finger-ring.

F1®* Fig. 13.—

\

kizc. Made from stuns of a 1a 1m
Pm (Scfcte 4), (Polytrichum commune).

5.

A bridle-bit. This consists of two large rings and a
centre-piece. Its extreme length is 10J inches

; the outer
diameter of the rings is rather less than 3 inches, and the
centre-piece, which is entirely made of iron, is 3? inches
long. The rings are partly iron and partly bronze, the
circular portion being iron, and the rest bronze. The
bronze portion has two eyes or loops, one of which is

attached to the centre-piece and the other free. This
interesting relic was turned up by two visitors poking
with a stick at the south-east corner of the refuse heap.

VI .—Miscellaneous Objects

1.

Carved Wood.—Perhaps the most interesting of all

the relics discovered on the crannog is a small piece of

ash-wood, about 5 inches square, having curious diagrams
carved on both side3. (,n one side three equidistant
spiral grooves, with corresponding ridges between, start

from near a common centre and radiate outwards till

they join, at uniform distances, a common circle which
surrounds the diagram. On the other side is a similar
diagram, with this difference, that between the points of
commencement of the spiral grooves there is a space left
which is occupied by a small circular groove surrounding

the central depression or point. This figure is surmounted
and overlapped by two convoluted and symmetrical
grooves meeting each other in an elevated arch, with a
small depression in its centre. The relic was iound on
the west side of the crannog, about 4 feet deep, and near
the line of the horizontal raised beams.

2. Fringe-like Objects.—Another object which has
excited considerable curiosity is an apparatus made like

a fringe by simply plaiting together at one end the long
stems of a kind of moss. Portions of similar articles were
found in three different parts of the crannog, and all deeply
buried. The one figured here, and the most neatly
formed, was found in the relic bed near the hearths
(Fig. 13).

3. Among the remaining articles under this head are to

be found some portions of leather, one thick bit being
pierced by stout copper nails

;
a few glass beads and

small rings made of bone; some fragments of pottery,

one being the bottom of a jar, said to be Samian ware;
portions of three armlets made of jet or lignite, together

with one or two other fragments of objects made of the
same material.

According to a report by Prof. Rolleston of Oxford, who
kindly undertook the examination of the bones and horns
cqlleci&pd on theenmnog, the f©Jk>wing animals have their

skefetpbS represented The ox (Bos iongifrons) j
the pig

variety* domcstica), the sheep, old dun-faced
lwted\Oz//j atdeSi variety brachyurd)\ the red-deer (Cervus
elaphus), very abundantly ;

the roe-deer (Cervus cipreolus\

scantily, though unambiguously
;
the horse (Equus cabal-

lus) is represented by only one shoulder-blade ;
and the

reindeer (Cervus terandus) by one or two fragmentary
portions. Some of the bones and horns had their cavities

filled with beautiful green crystals, which on analysis

proved to be vivianite.

Among the specimens of wood used in the structure of

the island Dr. Bayley Balfour has identified the fol-

lowing Birch, hazel, alder, willow, and oak. Ill

addition to these some of the relics were found to be
made of elm and ash. Robert Munro

THE UNITED STATES WEATHEE MAPS,
AUGUST;

1878

THE most remarkable feature of the meteorology of

the northern hemisphere for August, 1878, as com-
pared with July preceding, was the enormous change
which took place in the distribution of amosphcric pres-

sure over the Atlantic as far as lat. N. 6o°, the change
being greatest in the region around Ireland and the

south-west of England, where it amounted to a fall of

about the third of an inch. Pressure was also still further

reduced over nearly the whole of the United States,

particularly in the north, the deficiency from the normal
at New York being 0*150 inch. In Europe this lowering

of the pressure extended eastward into Russia as far as

long. E. 40°, where it rose to nearly the average. It again

fell on advancing further eastwards to 0*150 inch below

the normal in the valley of the Irtish, rising however

again to the normal over the western affluents of the

Lena. Thus from the Rocky Mountains, across the

United States, the Atlantic, Europe, and into Asia

as far as the Lena, pressure was under the normal,

in other words over a broad belt going half-way round
the globe. This region of abnormally low pressure

would appear to have stretched south-south-westward
from Western Siberia, embracing the regions marked off

by Syria, Egypt, Africa as far as Cape Colony, the

Mauritius, Western India, and Turkistan. Also in

Victoria, Tasmania, and New Zealand pressure was very

low, being at Dunedin 0*372 inch less than the normal.
#

On the other hand, pressure was above the normal m
the region of the Rocky Mountains, over South Greenland,

Iceland, Faro, Shetland, and adjacent coasts of Norway 5
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about the normal over a limited patch of country lying to

the north-west of the Caspian, and over the whole of Asia

to the east of a line drawn through Ceylon, the Upper
Ganges, and Lake Baikal, this latter area of high pressure

extending as far south over Australia as Adelaide. Another

area of high pressure spread from Central America

eastwards across the West Indies, the north of South

America, and the Atlantic to Africa.

In accordance with this distribution of pressure tem-

perature was from one to two degrees above the normal

in the United States, except in the north-east, where it

fell to the average in the New England States, and fell

still further to i
0to below it at St. John's, Newfoundland.

Under the influence of the low pressure around Ireland

the Weather Map shows a prevalence of strong breezes

from the Atlantic over Western, Central, and Eastern
Europe as far as Kiev, and over the whole of this wide
region temperature was above the normal, most notably

so over Great Britain and the south of Norway, the mean
at Mandal being 4°*2 above the average.

Over England these Atlantic breezes were south-

westerly, but in Scotland easterly. In England the
month was one of the rainiest Augusts on record, and in

the east of Scotland the rains were also unusually heavy.
On the other hand, what invariably happens when the
weather in the east of Scotland is characterised by rain

and east winds, the weather of the West Highlands was
dryand bright.

The comparatively insignificant region of higher pressure
to the north-west of the Caspian, taken in connection
with the markedly low pressure in Western and Central
Siberia, exerted a striking influence on the weather of
that region, since, owing to the northerly winds, which
necessarily set in with stronger force than usual, tem-
peratures fell to from two to three degrees below the
normal from the Irtish to the Dnieper. On the other
hand, over Northern Asia, to the east of long, 75

0
,
tem-

peratures above the average prevailed, the excess at
Irkutsk being 3*°o. In Victoria, pressure being lower on
the coast than in the interior, northerly winds set in, and
under their influence the temperature of the colony rose
generally to i°$ above the normal. In New Zealand
pressure was not only venr low, but diminished greatly
from west to east over the islands, and owing to the
strong westerly winds which accompanied this distribu-
tion of the pressure, the temperature fell generally 2

,0

S
below the average of this winter month.

THE IRON AND STEEL INSTITUTE
FOLLOWING close upon the Institution of Mechanical± Engineers came the meeting of the Iron and Steel
Institute. The bill of fare of the younger association was
certainly longer, and will probably be Found.not less inte-
resting, than that of its elder colleague, “it contained
eleven papers on 'subjects of practical importance con-
nected with the nature and manufacture of iron and steel.
All of these papers were valuable, five of them especially
so, and they prove beyond a doubt that the Iron and Steel
Institute is doing immense service to metallurgical science
in collecting and systematising practical information, and
in affording opportunities for the discussion of theoretical
opinions.

It was naturally to be expected that the recent meeting
would furnish some information as to the practical
working and commercial success of the Thomas-Gilchrist
process of producing Bessemer steel from inferior brands
of pig-iron, and especially from those descriptions, like
Cleveland pig, which are rich in the very deleterious
ingredient, phosphorus. At the last spring meeting of the
Institute this process was little more than an idea, but it

was clearly seen that if it could be rendered a commercial
success its influence on the future of the North-Eastern iron
district of this country could not fail to be enormous,

Accordingly we are not surprised to find two papers on
this subject, one by Messrs. Holland and Cooper, of
Sheffield, entitled “On the Manufacture of Bessemer
Steel and Ingot Iron from Phosphoric Pig," and the other
by Mr. R, Pink, of the Hcerde Works, Westphalia, “ On
the Dcphosphorisation of Iron in the Bessemer Con-
verter.” From these two papers we learn the most recent

results of British and German experience, and it must be
deemed a matter of great congratulation that in both
countries much good progress seems to have been made
in the practical working of the new process.

The difficulties encountered were only such as are
always encountered in the introduction of any new
method. The first of these minor troubles experienced
in • Sheffield was to find out the right moment when to

stop blowing. “It seemed doubtful whether it would be
practicable (having no definite point at which wc could

safely stop blowing, corresponding to the drop of the

carbon flame in the ordinary process) to burn out the

whole of the phosphorus regularly, without sometimes
carrying the process too far, and thereby oxygenating the

charge. And this, as all steel makers will agree, is very

apt to give trouble.’
1 However, by taking samples of the

metal from the converter during the “afterglow,’* and
testing them, it was found practicable to stop the process

at the right time, and to remove the phosphorus in a very

satisfactory manner. Here, however, a new difficulty

arose. The time lost while the samples were being taken
enable the slag and metal to accumulate at the “ nose ” of

the converter, and partially choke the aporture, thus
causing great inconvenience and loss of time in removing
the obstruction. By reducing the area of the aperture,

and thus retaining the heat better in the converter, and
by lining the nose with fire-brick, this difficulty was
partially got over, but the accumulations of slag still

continued at the junction of the fire-brick and bassic

lining of the converter. Increased experience, however,
soon enabled the Sheffield manufacturers to complete the
blowing by timing with a watch, without the testing of

samples, and as no time was given for the accumulation
of slag, no further trouble was experienced. How com-
pletely the timing system answered may be judged from
the following extract from Messrs. Holland and Cooper’s
paper “ In the week ending April 17, when not a single

sample was taken during the operation, except in the case
of the experimental blow 748, the average amount of
phosphorus contained in 36 blows, all of which were
analysed, was ’056 per cent., the highest being *iox per
cent., and the lowest -019 per cent." The composition of

this quality of steel has been in other respects very
regular, the analyses and results of a test piece 2 inches
long and ‘533 inches in diameter being as follows

Car- Sill- Sul- Pho*. Man- tSoaof
bon. con. phur, phoru.s. gancse. *

cent.

F ar̂ Pcr

•40 ... — ... *040 ... *085 ... *662 ... 3975 ... 20*25 — 31*84

It has been found that since sampling has been dis-

pensed with, that the wear of the lining of the converter

is very uniform. As many as 630 tons of steel have been
produced from one lining, without any repairs excepting
a new fire-clay brick-lining for the nose ; and 270 tons
more were got from the same lining after renewing the
front or blowing side, and putting in a new nose. This
absence of difficulty about the renewal of the plant,

coupled with the excellent quality of the metal produced,
show that the process must now be pronounced a
commercial success.

The experiences of the Sheffield manufacturers were
amply borne out by the results arrived at at Hcerde,
Mr. Pink says in the beginning of bis paper : “Without
doubt we are on the verge of making from the very worst
classes offig iron a most reliable and remarkably cheap
steel7* ana this assertion is amply borne out by the results
of chemical analysis and mechanical testing which he
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publishes. “ In the softer qualities for plates, wire, &c.,
it is at times astonishing what results are obtained, with
37 to 40 kilogrammes of actual breaking weight, as much
as 70 per cent., and in some cases even 75 per cent, of
contraction has been reached. At the same time this

ingot iron can take very high heats, forging and rolling

without a flaw. The production of this especial quality is

so simple, the cheapness of the raw material, the certainty
in working, its softness, and its ductility, all point to its

driving at no very distant date puddled iron plates out of
the market. For wire even of the smallest gauges it has
been declared better than that drawn from billets puddled
from charcoal pig.”

This is an extremely good result to have attained in the
short space of less than a year, and gives good ground
for the hope of further improvement in the future. The
manufacturers do not appear as yet to have quite succeeded
in producing a hard steel by this process.
The remainder of Mr. Pink’s paper contains an account

of very similar difficulties experienced and overcome to
those described by Messrs. Holland and Cooper.
A paper of considerable practical interest was read by

Mr. Henry Simon, C.E., of Manchester, “ On an improved
System for the Utilisation of Bye-Products in the Manu-
facture of Coke.” It is well known that in the manu-
facture of gas for lighting purposes the sale of the bye-
products, such as tar ana ammoniacal liquor, which are
obtained during the distillation of the coal, is one of the
chief sources of profit. In the manufacture of coke it has
hitherto been the practice in this country to allow the tar
and ammoniacal liquor to run to waste. Such a course
not only causes waste, but increases the great nuisance of
coke ovens to the neighbourhood in which they are
planted. The extent of the waste may be Inferred when
it is stated that at Manchester the gas-works obtain
3

8

j. per ton for tar, and from 20J. to 25*. per ton for their
ammoniacal liquor ; and it has been found at Bess&gcs, in
France, where the bye-products are saved, that every ton
of coke obtained gives nearly 3 cwts. of ammoniacal
liquor, and 72$ lbs. of tar, worth together, at Manchester
prices, about 4s. 6d. per ton of coke produced.

In this country over 7,000,000 tons of coke a year are
produced for the manufacture of pig-iron alone, the value
of the bye-products of which is about 1,350,000/., a sum
which is annually lost to the nation. The demand for
the ammoniacal liquor, both for agricultural purposes and
for the manufacture of soda, is practically unlimited. As
an instance of the truth of this statement it may be
mentioned that one firm of soda-manufacturers, viz.,

Messrs. Solway, have contracted for the whole production
of the Bess&ges Works, and transport it 300 miles by rail

to their factory near Nancy.
By the new method of production nearly the whole of

the noxious effect of the old “ beehive ” coking ovens is

done away with. So great are these ill-effects that in the
words of the Royal Commission on noxious vapours,
which sat in 1877,

11
all vegetation near coke ovens, con-

ducted on the older methods, suffers severely. The
growth of trees is checked or destroyed, fences ire killed,
crops of every description are injured, cattle suffer, and
upon many occasions the effect of the vapours emitted by
coke ovens is terrible.” In the counties of Durham and
Northumberland alone 6,000,000 tons of coal are annually
coked, and in the process give off 2,000,000 tons of
vapours, which consist in great part of the valuable tars
and nitrogenous compounds which might so easily be
saved. The quantity of sulphurous acids which escape
into the atmosphere every year in these districts is esti-

mated to be about 70,000 tons.
In the process described by Mr. Simon “the coal is

rapidly carbonised by subjecting a comparatively thin
layer of it to a high temperature in a closed and retort-
like vessel, and whilst in the beehive ovens the volatile
products are burned inside, we bum them around the out-

side of this retort-like vessel, and only after they are
deprived of the tar and ammoniacal liquor.” Besides
saving these products, the heat of the hot gases is utilised
greatly for the production of steam. At Bess&ges about
45 pounds of water is evaporated into steam of 4^ atmo-
spheres pressure per hour and per ton of coal coked ; and
it is said that under more favourable circumstances 59
pounds might be evaporated. The remainder of the
paper contains a technical description of the new appa-
ratus, the advantages of which are stated to be as
follows :

—

“ 1. Greater yield of coke by about 10 per cent. f

“
2. Greater purity of coke. *

“ 3. A yield of about 4* worth of useful bye-products/
per ton of coke.

“4. An almost entire absence of smoke or noxious'
vapours.

“5. In comparison with any other existing system of
coke ovens, equal facilities for utilising the heat, and a
reduced cost for repairs.”

Messrs. John Parry and Alexander Tucker read a joint

paper “On the Application of the Spectroscope to the
Analysis of Iron and Steel.” They commenced by
noticing that the analysis of iron and steel is usually
summed up in percentages of iron, manganese, carbon,
silicon, sulphur, and phosphorus, and perhaps copper,
nickel, ana cobalt, and suggested that other elements
might also be at work, and that we ought not to remain
satisfied with percentages of the above substances till wc
have proved the absence of others. It has, however,
been found extremely difficult to prove the absence of the
rarer elements, partly because the traces of these latter

are apt to accompany the large mass of iron throughout
the chemical processes. Under these circumstances it

was thought that the spectroscope, which has done so
much good work in other departments of chemistry, might
be usefully employed,

“Theoretically a well-focussed photographed spec-
trum of a steel should be an unerring index to its

composition
;
this is partly true in practice, but it is not

in our experience absolutely so.” * We have found the

spectra of pure iron, Bessemer steel, tool steel, chrome
steel, Siemens’ steel, and pig iron to be decidedly dif-

ferent, and the differences would be characteristic, but
they failed to show the presence of bodies which further

experiment proved to exist.” “ There are several reasons

why this should be the case.
" 1. The number of lines due to iron is so great (100-

1 30) that they overlap in the small spectra the lines due
to other bodies, and our apparatus does not readily allow
of images larger than one or two inches being taken.

“2. The intensity of light due to the traces of bodies
may not be sufficient to record lines on the plate.

“ 3. Because of the variation in the volatility of the

elements, and therefore the necessity of variation in the

intensity of the spark.”

The authors therefore thought it important •either to

separate the iron or considerably lower its percentage, and
the solution of this problem was their principal aim. The
results of their experiments have led them to believe that

as a rule the quantity of iron is much over-estimated. In

confirmation of this opinion they also quote the fact that

iron and steel are capable of absorbing twenty times their

volume of hydrogen, a quantity which is always omitted

in ordinary analysis, “ which is probably due to the fact

that a steel saturated with hydrogen must be less liable to

oxidation in the heating furnace than one containing little

or none, In order to eliminate the iron a method of

digestion with various solvents was adopted. By this

process much larger quantities can be operated on at a
time than by the ordinary methods of precipitation. As
much as 7,000 grains of Bessemer steel were dissolved in

aqua regia. Tne solution was evaporated and heated in

a paraffin bath till the acids were driven off. Ammonia
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was then poured on and allowed to act under pressure for

several hours. It was then filtered off and evaporated to

dryness with nitric acid, so as to decompose any ammonia
salts. The residue was then treated in three different

ways, and the spectrum photographed in each case.

1. With excess of hydrochloric acid. 2. Water was

added to the iron and boiled with it. 3- Acetic acid was

added and boiled with the iron, some of which was dis-

solved, and the solution was therefore nearly neutralised

with ammonia and boiled. Photographs were then taken

of the spectra of the iron thus precipitated and the filtrate

from it. The following is a summary of the results

obtained :

—

Ammonia*
Nickel
Cadmium ,

Calcium
Manganese
Copper

Water.

Calcium
Manganese
Copper

Acetic Add.
Antimony
Lead
Aluminium
Copper
Calcium
Manganese

"The above experiments were made with 7
0 coils and

dense prisms of 6o° and 75°, with object-glasses of quartz.

By using an electro-dynamic machine a greater dispersion
might be used, and the length of the image increased.

We think that it would then be found that the bodies
which we have detected by indirect means would appear
in the spectrum of the original metal."

In addition to the above Mr. Wrightson read a second
paper M On some physical changes occurring in Iron and
Steel at High Temperatures," which was a continuation
of a paper read by him at the Liverpool meeting last year.

Mr. Ackerman, of Stockholm, contributed a very lengthy
memoir “ On Hardening Iron and Steel ;

its Causes and
Effects/ 1 There were also five other papers on subjects
of importance, chiefly to those technically interested in

the manufacture of iron and steel.

In conclusion the Institute must be congratulated not
only on the importance and number of the papers pro-
duced, but also on the fact that it has succeeded in

obtaining contributions from three foreign countries, viz.,

Germany, Russia, and Norway, a circumstance which
will no doubt give to the proceedings of the association
an international importance.

NOTES
Mr, W. Chandler Roberts, F.R.S., Chemist of the Mint,

has been appointed to the Lectureship of Metallurgy in the

Royal School of Mines, rendered vacant by the resignation of

Dr. Percy, F.R.S. Mr. Roberts will continue to hold his

appointment at the Mint. Mr. Richard Smith, hitherto Assistant

Metallurgist, has been appointed Instructor in Assaying,

The following foreign men of science have recently (May 6)
been elected Foreign Members of the Linnean Society • M.
C. J. de Maximowicz, Director of the Imperial Museum and
Herbarium, St. Petersburg, author of many important memoirs
on systematic botany ; 1 )r. Edward Strasburgcr, Professor of

Botany in the University of Jena, well known for his morpho-
logical and physiological researches among various groups of
plants

; and Prof, Elias Metschnikoff, Director of the Embryo-
logical and Zoological Institute, Odessa, whose investigations
on the structure and development of the lower marine inverte-
brate are highly valued.

The Municipality of Rome has just erected on the promenade
of the Pincio a statue in honour of Father Secchi. The statue
represents the great astronomer in the attire of a member of the
Company of Jesus.

Under their present government the French are multiplying
to* »tatues erected to their men of science by means of public

subscription. Not less than three new schemes are on foot for that
purpose in several parts of the country. A committee has been
established at Montpellier for Auguste Comte ; another at Blob,

in honour of Denis Papin, a rival of the Marquis of Worcester
who, according to the French notion, invented the steam-engine \

and a third at Bar-le Due, on behalf of Francis Cugnot, an

engineer bom in the vicinity of that city, who in 1770 constructed

a road-locomotive. This rudimentary steam-engine, which U
exhibited just now at the Conservatoire des Arts et Metiers, waa
tried officially but unsuccessfully in the arsenal of Paris more
than a century ago.

Dr. Nils Johann Andersson, the celebrated Swedish

botanist and traveller, as the Gardeners Chronicle learns from

the Botanisches Centralblattf, died after long suffering on March

27 at Stockholm, Andersson was bom on February 20, 1821,

studied at Upsal, graduated as Doctor of Philosophy in 1845,

and resided at the University as Assistant Professor of Botany.

Afterwards he took part in the expedition of the frigate Eugbne
round the world, 1851-1853, the result of which he published in

several treatises which were translated into various foreign

languages. In 1855 he became Demonstrator of Botany at

Lund, and in the following year was appointed permanent Pro-

fessor of Botany, Director of the Bergianska 'schen Garten and

Su; erintendent of the botanical division of the Royal Museum.

There he worked with great success till the beginning of 1879.

From here Andersson undertook numerous journeys in the cause

of science to Lapland, Norway, Germany, France, England,

&c. lie also acquired scientific renown through his various

treatises, books of travel, and text-books.

Prof. Silvestrj, of Catania, reports as follows concerning

the renewed activity of Etna, to which we referred last week
“The eruption issues from the western side of the mountain, pre-

cisely the part which separates the central crater from the eruptive

craters of last year. The situation indicated represents the

principal part of the ravine which was then formed and remained

opened, and which, beginning at the recent eruptive crater^

finally crosses the great crater. This ravine, in which are many
crater-caverns which opened last May but remained inactive, is

now the scene of the present activity, limited as yet to a simple

eruption of steam and ashes, such as has frequently taken place

during the past months at the summit of the mountain. To-day
(April 28), while the sky is cloudless, one sees from Catania the

summit of Etna enveloped in clouds which, scattered by a rather

strong north-east wind, have no resemblance to eruptive clouds,

though they are formed by the steam issuing from the mountain.

The eruption of mud at Paterno to the south still continues, and

on certain days in some of the craters increases in energy, ejecting

as abundant mud as during the first days after the appearance of

the phenomena.”

On Tuesday evening a paper on the botanical enterprise of

the empire was read to the Colonial Institute in St. James’s

Hall by Mr. Thiselton Dyer, assistant director of Kew Gardens.

The lecturer gave a history of botanical gardens, which date

from the middle of the sixteenth century, when Alfonso d’Este,

Duke of Ferrara, the patron of Tasso, set the fashion of making

collections of foreign plants and flowers. The earliest public

botanic garden was founded by Cosmo de’ Medici in 1544 for the

University of Pisa. The following year one was founded at

Padua. In France the earliest botanic garden was founded at

Montpellier towards the end of the sixteenth century, and in

Germany that of Giessen was established in 1614, and in the Low
Countries that of Leyden dated from 1577. In England the

Royal Garden at Hampton Court was founded by Queen Eliza-

beth, and supported by Charles II. and
4
George III. Those which

followed and still remain were Oxford, founded in 1632 ; Chel-

sea, in 1673 > Edinburgh, in 1680. The origin of Kew as a
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scientific Institution was entirely due to our Hanoverian princes.

Doling the reigns of George IV. and William IV. Kew was much

neglected ; but since that date, owing to the efforts of Lindley and

Sir W. Hooker, that state of things had been remedied. The lec-

turer gave a long and elaborate account of the methods pursued

and the object*' aimed at in the gardens at Kew. There was hardly

any country of which a native would not recognise some types of

vegetation with which he had been familiar. Plant distribution

to all parts of the world was extensively carried out from the

gardens, especially that of cinchona, caoutchouc, and Liberian

coffee. The herbarium, which w as the largest and best organised

in the world, and the library, were important features in the

gardens, and served to promote a scientific method of nomen-

clature, identification, and classification. In 1S63 the Duke of

Newcastle, then Colonial Secretary, instructed Sir W. Hooker
to publish a series of colonial floras ; and twenty-two volumes

had been issued and others were in progress. The floras of

Australia and British India were especially valuable. In the

former there were 293 species of acacia and 135 of the eucalyptus.

Floras had also been published of Hongkong, Mauritius, and

the Seychelles, the British West Indies, and New Zealand,

The example of Kew in the matter of museums and economic

botany had been followed by Hamburg, Berlin, Ghent, Paris,

Boston, and our own colonies. The whole vegetable collections

of the India Museum had been recently transferred to Kew.
One of the most striking features of the gardens was the

enormous correspondence with the botanic establishments of the

colonies, Mr. Dyer then indicated the principles which should

guide the establishment of a colonial botanic garden ; one of

the chief of these was that it should be attractive and con-

veniently situate. It was also most important that it should be

under competent management, and he was glad to see that the

emoluments of directors had in some of our colonies been fixed

on a liberal scale. Mr. Dyer concluded by reviewing the progress

made by our colonies in botanical research.

In the first four months of 1SS0 the receipts for telegrams in

France have been increased by 1,500,000 francs, but the postal

department lost one-sixth of that amount. This result shows that

owing to the low rate of telegrams in France (%dt per w ord)

and the increased postage (:£</. per letter), telegraphy is

gradually taking the place of ordinary letters.

Mr. S. II. Wintle contributes to the Launceston Examiner
(Tasmania) of Feb. 20 some curious facts with regard to a * 1 black

snake ” which he succeeded in capturing by pinning to the ground

with a forked stick. In his haste Mr. Wintle pinned the snake

to the ground by the middle of Ihe body ; what then occurred

we give in his own words without comment :

—

11 No sooner had

I done so—for now his rage was at its highest pitch—than in an

instant he buried his fangs in himself, making the spot wet either

with viscid slime or the deadly poison. Now comes that which

is of most interest from a scientific point of view. He lmd

hardly unburied his fangs when his coils round the stick sud-

denly relaxed. A perceptible quiver ran through his body, and

in much less time than it takes to write it he lay extended and
almost motionless, with bis mouth opening and shutting as if he
were gasping, but no forked tongue thrust out. In less than

three minutes from the time he bit himself he was perfectly

dead. Here, then, was a striking example of the potency of the

fang-poison of the snake upon itself/’ An hour after the death of

the snake Mr. Wintle tried the effect of the poison in the fangs

on a mouse, which died in five minutes, and on a lizard, which

died in fourteen minutes. On apost-mortem examination of the

snake the budy was found almost bloodless, “as though the

action of the poison had destroyed the colouring-matter of the
blood.”

Mr. F. Lewis, jun., of Ballangoda, Ceylon, sends us a snake

story in connection with the correspondence on intellect in

brutes:—“A short time ago,” he says, 4,
«I caught a common

* green snake,’ and, anxious to try its power of intellect, I brought

my finger close to its nose, and seeing that it seemed disposed to

bite, I introduced the end of a match dose to its mouth. This
it did not seem to care about touching, so thinking perhaps that

if I moved it about before the animal's eyes it might attract its

attention, I did so, but without success. I then took the animal

by the neck, and brought its own tail before its nose. This it

grasped at immediately, and with considerable ardour, but still

refused the match ! Why should the snake prefer its own tail

upon which to exercise its temper? I would suggest that if a

few experiments were tried on animal instinct or intelligence

some remarkable facts might be elicited, and probably some light

thrown upon a subject at present so intricate and complex.”

On Tuesday next (May 18) at the Royal Institution Mr. J.

Fiske will give the first of a course of three lectures on American

Political Ideas viewed from the Standpoint of Universal History

;

on Thursday (May 20) Mr. T. W. Rhys Davids will give the

first of a course of three lectures on the Sacred Books of the

Early Buddhists. The following are the arrangements for .the

remaining Friday evenings ; May 21, Mr. W. Spottiswoodc, on
Electricity in transitu ; May 28, Mr. Francis Hueffer, on

Musical Criticism ; and June 4, Mr. H. H. Statham, an Analysis

of Ornament.

M. W. de Fonvielle has discovered a very simple process

for putting in rotation his newly invented electro-magnetic gyro-

scope. It is sufficient to connect one end of the frame with

each part of the self-acting interrupter. The only difficulty is to

place the magnets at a proper distance and not to use a stronger

voltaic current than required. For this operation to succeed, it

is desirable to understand well the manoeuvres of an instrument

constructed on purpose. Some of the so-called electro-medical

bobbins succeed remarkably well, either with the primary, the

secondary, or a combination of the two working in tension.

A tart of the St. Gothard Tunnel, 6,300 metres from the

south entrance, has fallen in, killing three workmen and injuring

three others.

Five walled tombs, each containing a skeleton, have been

discovered at Chamblandes, Canton Vaud. From the absence

of metal ornaments and other indications, they are supposed to

belong to an age prior to that of bronze.

On May 9 a large number of officials and others assembled

at Noailles to celebrate the completion of a rural railway with

narrow gauge, of which we mentioned the inauguration a few

months ago. The speculation is succeeding very well, and great

improvements have been realised in all the surrounding country

since the system has been in operation.

The additions to the Zoological Society's Gardens during the

past week include a Silver-backed Fox (Cants chama) from

South Africa, presented by the Rev. G. II. R. Fisk, C.M.Z.S.;

a Tayra (Galictis barbara )
from South America, presented by

Mr. G. A. MuhlhalUer $ an Indian Chevratain (Tragulus

meminna) from Ceylon, presented by Mr. W. H. Ravcnscrofl ;

a Ruddy Ichneumon (Herpestes smithi

)

from India, presented by

Mr. A. R. Lewis ; two Slow-worms (Anguis pragtUs), British,

presented by Mr. O. Thomas; five Bosca's Mud Newts

(Pelonectes boscai) from North Spain, presented by Dr. A.

Gunther, F.Z.S. ; an Indian Cobra (Naia haje

)

from India,

presented by Mr. W. R. Higham 5 a Macaque Monkey (Macacus

cynomolgus) from India, a Goflm's Cockatoo (Caeatua gofflni)

from Queensland, deposited; four Upland Geese (Berniela

magellanica
) from Patagonia, purchased 5 an Axis Deer (Cervus

axis), a Zebu (Bos indkut), bom in the Gardens.
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GEOGRAPHICAL NOTES
' It is a great relief to learn that a letter has been received at

St. Petersburg through Pekin from Col. Frejevalsky, dated from

the town of Si-Ning, March 20, announcing that the expedition

under his command is safe. He left the Nan Shian mountains

in July, and entered Thibet through Shaidash. His party were

attacked by Tanguts, of whom they killed four and put the

remainder to flight. The Thibetian troops stopped the progress

of the expedition 250 versts from Hlassa, and a messenger from

the Grand Lama of Thibet brought the refusal of the Ibibetian

authorities to allow the Russians to proceed. The latter were,

therefore, obliged to return, which they did with some difficulty

through Northern Thibet, wintering at a height of 16,000 feet

above the level of the sea. Col. Frejevalsky expects to reach

Kiakhta in August by way of Aiashan Urgu.

At the meeting of the Geographical Society on Monday last,

Mr. Kverard F, im Thum, late of the Georgetown Museum,
read a paper nominally descriptive of one of his journeys into

the interior of British Guiana, but which also furnished much
interesting information about that country generally. Mr. im
Thurn first gave an account of the four tracts, parallel to the

sea-coast, into which British Guiana may be divided, and after-

wards of his journejr up the Essequibo to the Savannah tract,

over which he passed into Brasilian territory. At the Warraputa
Cataracts he saw for the first time the rock-pictures which form
so strange an addition to the landscape in parts not only of
South, but of North America, The figures represent men,
monkeys, snakes, &c., and are on a small scale. These pictures
in Guiana are not of one kind, some being cut deeply into the
rock, while others arc merely scratched on the surface. Mr. im
Thurn speaks well of the climate of British Guiana away from
the coast, the chief drawbacks in the interior being fever, not of
a dangerous kind, diarrhoea, and ophthalmia, the germs of the
last being probably conveyed by the countless small flies with
which the countiy is infested. Ilis allusions to the flora of the
region were particularly interesting, and from a remark which he
made we are glad to believe that we shall have a book from his

pen before long on this little understood colony. Mr. Flint,

who had been Mr. im Thumbs companion, afterwards gave a
brief description of an expedition he hacl made to the Roraima
Mountain on the western frontier of British Guiana, He does
not believe in the reported inaccessibility of this wonderful
mountain, and roundly asserted that no serious attempt had yet
been made to ascend it, previous travellers not having approached
within a considerable distance of its base.

Mr. Douglas W. Freshfieij), writing to the Times, states
that further letters have been received from Mr. E. Whymper,
announcing his ascent of Fichincha and his meeting with M,
Wiener, who is about to explore the Napo country. Fuller and
more formal accounts of Mr. Whymper’s exploits have been
received, but by his request they will not be made public until
after his return in June.

In continuation of our note (Nature, vol. xxi. p, 526) on
Mr. Easton’s journey in the extreme north-west of China, we
learn from a further instalment of his diary some additional par-
ticulars respecting his travels. After leaving Shunhwa-ting on
the upper waters of the Yellow River, he intersected at right
angles the longitudinal range of mountains that runs along the
north bank, and after a hard climb of fifteen miles he reached
Ba-rung, a small mud-walled town under the jurisdiction of
Sining. The hills are of mud, and landslips have split them in
all directions; they are uncultivated, and scarcely a blade of
grass is to be seen. An extensive view was obtained from the
top, and far away on the western horizon were seen snow-capped
peaks of high mountains. Sining-fu, where Col, Prejevalsky is
believed to have fixed his head-quarters for the present, was

visited, and this city is described as " rather large
and oblong, but really a very shabby place ;

” it is stated to be
400 miles distant from T»inchow-fu, the head-quarters of the
China Inland Mission in the interior of the Kansu province. On
vii

retU
o-

t0 that fro» Sining, Mr. Easton crossed the
Yellow River near SinchOng, about too miles from Sitting, and
he describes its width at that point as about too yards, but
further down it widens to about 150 yards. The river winds
very much, and abounds in rapids.

Where at one time, says the Eureka Leader, was Ruby
Lake, there is at present not a drop of water. This sheet of
water, seven or eight years ago, was from eighteen to twenty

miles In length, and varied in breadth from half a mile to two or
three miles, and was in a number of places very deep. It was
fed by numberless springs along the foot of Ruby Mountain, and
was the largest body of water in Eastern Nevada. For a num-
ber of years past it has been gradually drying up, until at last it

has entirely disappeared. What has been the cause of this is a
mystery. The Ruby range of mountains is considered the largest

and finest between the Rockies and the Sierra Nevadas, and
besides being well wooded, has been the best-watered range of
mountains in Nevada.

A party of United States engineers has recently taken
soundings of the Niagara River below the falls. It was a work
of great difficulty to approach the falls in a small boat. Great
jets of water were thrown out from the falls far into the stream,
and the roar was so terrible that no other sound could be heard.
The leadsman cast the line, which gave 83 feet. This was near
the shore. Further down stream a second cast of the lead told
off 100 feet, deepening to 192 feet at the inclined railway. The
average depth of the Swift Drift, where the river suddenly
becomes narrow with a velocity too great to be measured, was
153 feet. Immediately under the lower bridge the whirlpool
rapids set in. Here the depth was computed to be 210 feet.

The German African Society, In the last number of its

Mittheilungen, publishes a list of all the scientific expeditions

sent out by the (former) German Society for the Investigation

of Equatorial Africa, and by the new Society (under its present
title) during the years from 1873 to 1879. Altogether there
were no less than eight expeditions, vis. i— 1, The Loango-
Expedition, and to the Chinchoxo Station, 1873 1876 ; cost

10,532/., 1ess 1,133/. realised from sale of specimens; leader,

Dr. Paul Gussfeldt, not Frof. A. Bastian (who took part at his
own expense in the preparatory steps for the establishment of
the Chinchoxo Station), 2, The Ogowe-Expeclition of Dr.
Oscar Lenz, 1874-1876, cost 1,563/. 3. Cassange-Expedition,
1874-1876, cost 4,457/. Members : Capt, A. von Homeyer,
Dr. Faul Pogge, Ilerm. Soyaux, Lieut. A. Lux. 4. Eduard
Mohr’s Expedition, 1876, cost 692/. 5. Engineer Scbiitt’s Ex-
pedition, 1877-1879, cost 2,590/. 6. Dr. Max Buchner’s Expe-
dition, since 1878, cost (till October, 1879) 1,523/. 7, Rohlfs*
Expedition, since 1878, cost (till October, 1879) 2,255/. Mem-
bers : Dr. Gerhard Rohlfs, Dr. Anton Stecker, 8. Dr. Oscar
Benz’s Expedition to Marocco, since the end of 1879,

In his just published report on Borneo II.M.’s Consul-General
says that owing to its geological formation the soil of the island
cannot be compared with that of Java, Sumatra, the Sulu
Archipelago, and the Philippines, all islands of volcanic origin.

Towards the north, however, and in the plains in the neighbour-
hood of the Great Kim Balu range, the soil is exceedingly good,
as is shown by the success with which the natives grow m their
rude manner rice, tapioca, indigo, &c. At present the greater
part of the island is clothed with a dense primaeval forest of
lofty trees, many of which afford excellent timber, and until the
virgin soil thus covered has been cleared it is useless to speculate
on the mineral resources of the country, but there is no aoubt of
the existence of coal, antimony, ore, and gold in Northern
Borneo. Mr. Treacher, we may add, accompanies his report
with a useful sketch map of this part of the island.

Dr, Dutrieux, who until quite lately was on the staff of the
first Belgian expedition to East Central Africa, has just published
at Brussels (Lebirgue et Cic.) some of the results of his observa-
tions in that country, under the title of "La Question Africaine
au point de vue Commercialc.”

In a communication, entitled M Cimb&asie,” in the last

number of Les Missions Catholiqucs, F&re Duparquet furnishes a
good deal of interesting information respecting Ovampo-land in
Western Africa. P6rc Duparquet gives, in met, a rapid sketch
of his explorations from Olokonda to Quanhama in about 17* S.
lat., x6

4
E. long. He has besides, however, collected a mass of

notes about a large tract of country hitherto almost entirely

unknown, and of which he expresses a high opinion.

The new number of Les Annates de VExtreme Orient is

chiefly occupied with an instalment of Prof. F. J. Veth’s notes
on the language* and literature of Java, and the interminable
question of M. J. Dupuis and Tongking.

In the new number of the Vcrhandlungen of the Berlin
Geographical Society (Band vile No. 3) Herr Flegel gives an
exceedingly interesting account of his residence in West Africa,
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hit visit to the Cameroon Mountains, and hit ascent of the river

Binutf.

The BolleHno of the Italian Geographical Society for April

contains full details of the proposed Arctic Expedition under
Lieut. Bove, with a carefully compiled map of toe south polar

regions so far as these have been hitherto explored,

M. DesirE Charnay has left New York for Mexico for the

purpose of carrying out a thorough exploration of the ancient

remains that still exist in that country. It is expected that the

work of exploration will last for two or three years.

ON ELECTRIC LIGHTING 1

TjYNAMO-ELECTRlQ MACHINES.—Since the date of

the author's former paper in April, 1879, other observers

have published the results of experiments similar to those

described by him. It may be well to exhibit some of these

results reduced to the foim he has adopted, viz., a curve, such

as that shown in Fig. 4, Proceedings, 1879, Plate 29, and now
reproduced, with slight alterations, in Fig. 1. Here any abscissa

represents a current passing through the dynamo-electric machine,

and the corresponding ordinate represents the electromotive force

of the machine for a certain spiecd of revolution, when that

current is passing through it. It will be found (1) that with

varying speed the ordinate or electromotive force, corresponding

to any abscissa or current, is proportional to the speed ; (2) that

the electromotive force does not increase indefinitely with

increasing current, but that the curve approaches an asymptote ;

(3) that the earlier part of the curve is, roughly speaking, a

straight line, until the current attains a certain value, and that at

that point the electromotive force has reached about two-thirds

of its maximum value. When the cunrent is such that the electro-

motive force is not more than tw’o-thirds of its maximum, a very

small change in the resistance with speed of engine constant, or

in the speed of the engine with lesistnnee constant, causes a great

change in the current, For this reason t uch a current, which is

the same for all speeds of revolution, since the curves for

different speeds differ only in the scale of ordinates, may be
called the “ critical current ” of the machine. The effect of a

change of speed is exhibited in Fig. 1, where the low er line

represents a curve for a speed of 660 revolutions per minute,

instead of 72a The resistance, varying as
c^ect romotjve force

*
current

is given by the slope of the line o V, which mmt therefore be

constant ;
and it will be seen that this line cuts the upper curve

at a point corresponding to a current of 15 webers, and the lower

at a point corresponding to a current of 5 webers only.

In Germany, Auerbach and Meyer ( Wiedemanns Annalen,
November, 1879) have experimented fully on a Gramme ma-
chine at various speeds, and with various external resistances.

The redstance of the machine was 0*97 ohms. Their results are

summarised in a table at the end of their paper, which gives the

current passing, with resistances in circuit from i'75 to 200
Siemens units, and at speeds from 20 to 800 revolutions per

minute. In the accompanying diagram, Fig. 2, curve No. 1, ex-

presses the relation between electromotive force and current, as

deduced from some of their observations, making allowance, where
necessary, for difference in speed. The curve, as actually con-

structed, is for a speed of 800 revolutions : at this speed it will

be seen that the maximum electromotive force is about 76 volts

;

the critical current, corresponding to a force of about 51 volts,

is 6*5 webers, with a total resistance of 7*8 ohms. Up to this

point there will be great instability, exactly as was the case in

* Fspw wad at tiie Institution of Mechanical Engineer?, by Dr, John
Hopkmson, F. K.S,
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the Siemens machine examined by the author, where the resist-

ance was 4 ohm®, and the speed 720 revolutions.

The results of an elaborate series of experiments on certain

dynamo-electric machines have recently been presented to the
Royal Society by Dr. Siemens. One of the machines examined
was an ordinary medium-sized machine, substantially similar to
that tried by the author in 1879. It is described as having 24
divisions of the commutator ; 336 coils on the armature, with a
resistance of 0*4014 Siemens units ; and 512 coils on the mag-
nets, with a resistance of 0-3065 ;

making a total resistance of

ic
rt jw.
*0.
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0*7079 Siemens units = 0*6654 ohms. Curve No. 2 gives^

the relation of electromotive force and current, reduced to a"

speed of 700 revolutions per minute, the actual speeds ranging

from 450 to 800 revolution®. The maximum electromotive force

appears to he probably 76 volts, and the critical current 15

weWs, which is the same as in the author’s first experiments on
a similar machine.
In the summer of last year theauthorexamined aSiemensmachine

of the smallest size. This machine is generally sold as an exciter

for their alternate current machine. It has an internal resistance

of 0*74 ohms, of which 0*395 is in the armature or helix. The
machine is marked to run at 1,130 revolutions per minute. The
following Table gives, for a speed of 1,000 revolutions, the total

resistance, current, electromotive force, and horse-power deve-

loped as current. The horse-pow-er expended was not deter-

mined

Experiments on smallest-sized Siemens Dynamo-Electric Machine

Electric Electromotive Horse-power d-jvc
Resistance.

current. force. loped as current.

Ohms. Webers. Volts. H. P.

2-634 4*53 13 2 0*08

2*221 10.8 27-0 0*39

I ’967 15*1 33’6 0-68

1-784 18*1 0*88

i*668 19*8 0*98

1 *579 20*6 1*01

i *503 22*8 39*3 1*20

1*44° 247 40*0 1*32

I-I45 32*2 4 i *5 1*79

Curve No. 3 gives as usual the relations of electromotive

force and current. From this curve it will be seen that

the critical current is 1 1*2 webers, and the maximum electro-

motive force, at the speed of 1,000 revolutions, is about 42 volts.

The determinations for this machine were made in exactly the

same manner as in the experiments on the medium-sized machine,

using the galvanometer, but omitting the experiment with the

calorimeter (compare Table I., p. 249, Proceedings, April, 1879).

The time required to develop the current in a Gramme machine

has been examined by Herwlg (Wiedemann, June, 1879), He
established the follow ing facts for the machine he examined. A
reversed current, having an electromotive force of 0*9 Grove

cells, sufficed to destroy the residual magnetism of the electro-

magnets, If the residual magnetism was as far as possible

reduced, it took a much longer time to get up the current than

when the machine was in it* usual state. A longer time was

required to get up the current when the external resistance was

great, than when it was small. With ordinary resistance the

current required from j second to 1 second to attain its maximum.

Brightness ofthe Electric Arc.—The measurement of the light

emitted by an electric arc presents certain peculiar difficulties.

The light itself is of a different colour from that of a standard

candle, in terms of which it is usual to express luminous intensi-

ties. The statement, without qualification, that a certain electric

lamp and machine give a light of a specified number of candles,

is therefore wanting in definite meaning. A red light cannot

wi h propriety be said to be any particular multiple of a green

light j nor can one light, which is a mixture of colours, be said

with strictness to be a multiple of another, unless the proportions

of the colours in the two cases are the >ame Capt. Abney

tbe Royal Society, March, 1878) haB given the
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results of measurements of the red, blue, and actinic light of

electric arcs, in terms of the red, blue, and actinic light or a

standard candle. The fact that the electric light is a very

different mixture of rays from the light of gas or of a candle, has

long been known, but has been ignored in statements intended

for practical purposes.
„ , .

Again, the emission of rays from the heated carbons and arc is

by no means the same in all directions. Determinations have

been made in Paris of the intensity in different directions, in

particular cases. If the measurement is made in a horizontal

%

Fig. 3 (Scale about A).

direction, a very small obliquity in the crater of the positive

carbon will throw the light much more on one side than on the
other, cansing great discordance In the results obtained.

If the electric light be compared directly with a standard
candle, a dark chamber of great length is needed—a convenience
not always attainable. In the experiments made at the South
Foreland by Dr. Tyndall and Mr. Douglass, an intermediate
standard was employed; the electric light was measured in
terms of a large oil lamp, and this latter was frequently compared
with a standard candle.

Other engagements have prevented the author from fairly
attacking these difficulties but since May 1879 he has had in
occasional use a photometer with which powerful lights can be
measured in moderate space. This photometer is shown in
Fig. 3, and an enlargement of the field-piece in Fig. 4. A lens

Fig. 4 (Scale about 1).

A, of short focuB, forms an image at 11 of the powerful source of
light which it is desired to examine. The intensity of the light
from this image will be less than that of the actual source b\
a calculable amount

; and when the distance of the lens from the
light is suitable, the reduction is such that the reduced light
becomes comparable with a candle or a carcel lamp. Diaphragms
CC are arranged in the cell which contains the lens, to cut of]
stray light. One of these is placed at the focus of the lens, and
lias a small aperture. It is easy to see that this diaphragm will
cut off all light entering from a direction other than that of the
source

;
so effectually does it do so, that observations may be

made in broad daylight on any source of light, if a dark screen
be placed behind it. The long box dd, Fig. 3, of about 7 feet
length, is lined with velvet—the old-fashioned dull velvet—not
that now sold with a finish, which reflects a great deiti of the
light incident at a certain angle. Tills box serves as a dark
chamber, in which the intensity of the image formed by the lens

“ *t“SSr4 l‘8ht* means of an ordinary

w t?
P“otom«ter a, sliding on a graduated bar.^r

.V Hl®eyer kindly bad the lens made for the author i h«can therefore rely upon the accuracy of its curvature and
thickness j it is plano-convex, the convex side being towards the
source of light. The curvature is exactly i inch radius, and the
tblck““ “0-04 inch ; it is made of Chinee’s hard cro!vn gla»|
of which the^refractive index for the d line in the spectrum ii
*

*

5 I 7 - The focal length/is therefore 1*933 inch.
Let u denote the distance of the source of light from the

curved surface of the lens, and v the distance of the image of
the source B from the posterior focal plane. Neglecting for

the moment loss by reflection at the surface of the glass, the

intensity of the source is reduced by the factor , But

- + -
1
- s= -

X
j or v = hence the factor of reduction is

* «
t
/ * -/;

\u -f) *
e êct Sorption in so small a thickness of

very pure glass may be neglected; but the reflection at the
surfaces will cause a loss of 8*3 per cent, which must be allowed
for. This percentage is calculated from Fresnel’s formulae,
which are certainly accurate for glasses of moderate refrangibility,

and for moderate angles of incidence.

Suppose, for example, it is required to measure alight of 8,000
candles ; if it be placed at a distance of 40 inches it will be
reduced in the ratio 467 to 1, and becomes a conveniently
measurable quantity. By transmitting through coloured glasses

both the light from an electric lamp and that from the standard,

a rough comparison may be maae of the red or green in the

electric light with the red or green in the standard.

A dispersive photometer, in which a lens is used in a some-
what similar manner, is described in Stevenson’s “I.ighthoufe
Illumination.” Messrs. Ayrton and Perry described a dispersive

photometer with a concave lens at the meeting of the Physical

Society on December 13, 1879 (Proc< of the Physical Society,

vol. iif, p. 184). The convex lens possesses however an obvious
advantage in having a real focus, at which a diaphragm to cut
off stray light may be placed.

Efficiency of the Electric Arc.—To define the electrical con-
dition of an electric arc, two quantities must be stated: the
current passing, and the difference of electric potential at the
ends of the two carbons. Instead of either one of these, we

may, if we please, state the ratio
d,irqgg> of potential,

Bnd
current

call it the resistance of the arc, that is to say, the resistance

which would replace the arc without changing the current. But
such a use of the term electric resistance is unscientific; for
Ohm’s law, on which the definition of electric resistance rests, is

quite untrue of the electric arc ; and, on the other hand, for a
given material of the electrodes, a given distance between them,
and a given atmospheric pressure, the difference of potential on
the two sides of the arc is approximately constant. The product
of the difference of potential and the current is of course equal
to the work developed in the arc ; and this, divided by the work
expended in driving the machine, may be considered as the

efficiency of the whole combination. It is a very easy matter to

measure these quantities. The difference of potential on the
two sides of the arc may be measured by the method given by
the author in his previous paper, by an electrometer, orIn other
ways. The current may be measured by an Obach’s galvano-
meter, by a suitable electro-dynamometer, or best of al1, in the
author’s opinion, by passing the whole current, on its way to the

arc, through a very small known resistance, which may be
regarded a* a shunt for a galvanometer of very high resistance,

or to the circuit of which a very high resistance has been added.
It appears that with the ordinary carbons and at ordinary

atmospheric pressure no arc can exist with a le>* difference of

potential than about 20 volts ; and that in ordinary work, with
an are about J inch long, the difference of potential is from 30
to 50 volts. Assuming the former result, about 20 volts, for the

difference of potential, the use of the curve of electromotive

forces may be illustrated by determining the lowest speed at

which a given machine can run, and yet be capable of producing
a short arc. Taking o as the origin of co-ordinates, Fig. 5, set

off upon the axis of ordinates the distance o a equal to 20 volts

;

draw a b to intersect at B the negative prolongation of the axis
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of abscissa, so that the ratio -°
^
may represent the necessary

metallic resistance of the circuit. Through the point B, thus

obtained, draw a tangent to the curve, touching it at c, and

cutting o A in n. Then the speed of the machine, corresponding

to the particular curve employed, must be diminished in the ratio

2-2. in order that an exceedingly small arc may be just possible.

O A
The curve may also be employed to put into a somewhat dif-

ferent form the explanation given by Dr. Siemens at the Royal

Society respecting the occasional instability of the electric light

as produced by ordinary dynamo-electric machines. The opera-

tion of all ordinary regulators is to part the carbons when the

current is greater than a certain amount, and to close them when
it is less ; initially the carbons are in contact. Through the

origin o, Fig. 6, draw the straight line 0 A, inclined at the angle

y
Fig. 6.

representing the resistances of the circuit other than the arc, and

meeting the curve at a. The abscissa of the point A represents

the current which will pass if the lamp be prevented from ope-

rating. Let ON represent the current to which the lamp is

adjusted; then if the abscissa of A be greater than on, the

carbons will part. Through N draw the ordinate b n, meeting

the curve in the point b ; and parallel to o a draw a tangent

E D# touching the curve at D. If the point B is to the right of

D, or farther from the origin, the arc will persist ; but if » is to

the left of d, or nearer to the origin, the carbons will go on

parting, till the current suddenly fails and the light goes out.

If b, although to the right of d, is very near to it, a very small

reduction in the speed of the machine will suffice to extinguish

the light. Dr. Siemens gives greater stability to the light by

exciting the electromagnets of the machine by a shunt circuit,

instead of by the whole current.

The success of burning more than one regulating lamp in

series depends on the use in the regulator of an electro-magnet,

excited by a high-resistance wire connecting the two opposed

carbons. The force of this magnet will depend upon the dif-

ference of potential in the arc, mstead of depending, as in the

ordinary lamp, upon the current passing. Such a shunt magnet

has been employed in a variety of ways. The author has

arranged it as an attachment to an ordinary regulator ; the shunt

magnet actuates a key, which short-circuits the magnet of the

lamp when the carbons are too far parted, and so causes them

to dose.
In conclusion the author ventures to remind engineers of the

following rule for determining the efficiency of any system of

electric lighting in which the electric arc is used, the arc being

neither exceptionally long nor exceptionally short. Measure the

difference of potential or the arc, and also the current passing

through it, in volts and webers respectively ; then the product of

these quantities, divided by 746, is the horse-power developed

in that arc. It is then known that the difference between the

horse-power developed in the arc and the horse-power expended

to drive the machine must be absolutely wasted, and has been

expended in heating either the iron of the machine or the copper

conducting wires.

PRELIMINARYREPORTBYTHE COMMITTEE
ON SOLAR PHYSICS APPOINTED BY THE
LORDS OF THE COMMITTEE OF COUNCIL
ON EDUCATION

“ C1R,—In reply to Mr. MacLeod’* letter of November 20,J
1879, calling upon us, pending the preparation of oui

General Report, to give a brief summary of the prowess already

made, and to state at the same time what work was m hand, and

such other facts as we might think it desirable to mention, to

enable their Lordships to determine Whether they shall apply to

the Lords Commissioners of Her Majesty's Treasury tor an

extension of the vote for another year, we have the honour now
:o submit the following report.
“ The Committee have had thirteen formal meetings. In

addition to this several members of the Committee have carried

out special branches of the inquiry ; and Mr. Lockyer, as

arranged when the Committee was appointed, has been charged

withthc general conduct of the observational and experimental

work at South Kensington. The Committee consider that Mr.

Lockyer by his laboratory work and comparison of the results

with solar phenomena, nas brought together a great
°J

evidence tending primA facie to conclusions of the utmost

importance. The labour and difficulty of the research are,

however, so great that much additionsl time and attention must

continue to be bestowed on it before the questions thus raised

can be considered as finally settled ;
and the Committee think it

of much importance that the researches now being carried on

should not be interrupted.
, _ , _

M The Committee have been in correspondence with the Indian

Government, the Astronomer-Royal, the Directors of the Ob-

servatories at Wilna, Melbourne, Mauritius. Kew, Moscow,

Toronto, Paris, Palermo, Princeton, and with Dr. Warren De
ia Rue. From all of these promises of valuable co-operation

and assistance have been received. To the Astronomer-Royal

our thanks are specially due for the manner in which he has met

us in the matter, placing all the information bearing on the sub-

ject in the Royal Observatory at our service.
41 A few months before the appointment of the Committee, daily

photographs of the sun had been commenced by order of the

Government of India under the Surveyor-General at Debra,

N.W. Provinces, the photographs being transmitted to Mr.

Lockyer for reduction.
** Unfortunately the observer, Mr. Meins, late of the R.E., sent

from this country, after having been trained at Chatham and

South Kensington, died suddenly in the early part of the year,

and the continuity of the daily record was thus broken. In

August the Government of India requested to be informed as to

the imixirtance of the continuance of the records thus interrupted,

and the following letter was sent in reply

“ 1 Science and Art Department, London, S, IK,
44 1 27th November, 1879

11 < Sir,—

I

n reply to your letter dated August 10, 1879, inviting

remarks relative to the importance of continuing certain solar

observations which were recently instituted in India, and sug-

gestions as to future arrangements if it should be decided that

the observations are to be continued for an indefinite period, I

beg leave to submit to you, for the information of Lord Cran-

brook, the following explanation
#

“
« in their General Report the Science Commissioners recom-

mended the establishment of a system of physical (as distinguished

from astronomical) observations on the sun, and pointed out the

advantages which Northern India offers for this study. A
memorial was more recently presented to Government, signed by

a number of our leading scientific men, urging the carrying out

of this recommendation. _ . ,

“ * In compliance with these recommendations the British

Government as a preliminary step appointed a Committee on

Solar Physics, whose duty it should be to make trial of methods

of observation, collect observed results, &c., and who were

specially charged with the reduction of such observations as

should be made in India. As a consequence of this arrangement

the Government of India authorised the employment of the late

Mr. Meins for the purpose of taking photographs of the sun in

India, and a series of such photographs was prepared by him

and has been sent home to be dealt with. The following brief

statement will show how superior the climate of India is to our

own for observations of this kind. The Astronomer-Royal has

been so kind as to furnish the Committee with a list of the solar

photographs taken at the Royal Observatory during the P®™*
21st July, 1873, to 18th July, 1870, over a part of which Mr.

Meins’ work extended. It should be mentioned that in both

places alike the rule was to take three photographs daily, in tne

morning, about noon, in the afternoon, when clear views of the

sun could be obtained. In the rare cases in which a fourth

photograph was taken in the same day in India, it is not

included in the following list
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Total number of days during which both in-

struments were working simultaneously

between February nth, 1878, and March
31st, 1879^

Total number of photographs. Reducing

where four or more have been taken to

|

384

Greenwich.

|
807

India.

872

*43

244

342

42

three ,

Number of days on which one at least was

Number of days on which no photograph

was taken •••l
4t ‘No correction has been made for the non-taking of photo-

graphs at Greenwich on Sundays.
«* <In the total number of photographs the maximum number

taken on any one day has been taken as three.
“ * The actual returns are inclosed as an appendix B and C. 1

“ Whether or not we shall ever possess the power of foreseeing
the character of the seasons in this country, or to what extent
they may in truth be related to those changes in the condition of
the sun to which our attention is specially directed, it is of
course impossible for us to say. But of the extreme importance
of doing all that lies in our power to advance a sound know-
ledge of the laws of climate which so directly affect the well-

being of the whole human race there can be no question.

“we append details of the work in which we have been
engaged.

“ G. G. Stokes
Balfour Stewart
Richard Stkachey
J. Norman Lockysr
W. de W. Ahnly
J. F. D. Donnelly

“ The Secretary, Science and Art Department ”

“ * It so happens that for the last year or two the sun has been

in a condition of unusual quiescence, so that in the whole series

of photographs sent home oy Mr, Meins there were only two or

three small spots. But it is well established by previous experi-

ence that the sun passes alternately through a condition of few
spots and many spots, the whole period of the change being
about eleven years. We are now, according to the reckoning,

entering on a period of solar activity, and already spots have
begun to appear. The present time and the immediate future

form therefore a period of special interest for the observation of

solar phenomena. And though the immediate object of the

memorialists in advocating a more active study of solar physics

was an increase to our scientific knowledge, it is hard to say

what bearings such an increase may not have upon the practical

concerns of life. There is some reason to think that meteoro-

logical conditions bear traces of a period similar to that of solar

activity as manifested by spots, and it has been conjectured that

the droughts and consequent famines which from time to time
have devastated portions of our Indian Empire show something
of a similar period. Should a further study of solar phenomena
lead to even an approximate forecast of the liability to such

terrible visitations, it is needless to say of what practical import-

ance it would thereby become.
“ 1As has been already explained the Committee were appointed

as a temporary measure to prepare the way for something of a
more permanent and systematic nature, and it is to aid them in

this work that the Indian observations have been asked for.

i

What shape the research may permanently take it is impossible
[at the present time to predict.

!

u
* In view of these facts the Committee is of opinion that it is of

special importance that the series of Indian sun photographs
should be resumed as early as practicable, if, as is feared, they
have been interrupted, and should be continued without break at

'all events for three or four years to come, the present period of
increasing solar activity being one of peculiar scientific interest.

|

*“ The Committee further suggest that the Surveyor-General of
I India, under whom Sergeant White, the successor of Mr. Meins,
will be employed, might usefully be instructed to cause one or
more native employes of the Survey Department to be instructed
in the process of solar photography, so that risk of interruption
*>f the series from sickness, &c„ of the European photographer
may be guarded against in the future.

11
* It is believed that skill in the necessary manipulations for

successful photography could .bo readily acquired by intelligent
natives, and that when this had been done further assistance
from this country for the supply of photographers would not be
needed.

“ 1
1 have the honour to be, Sir,

“ * Your obedient servant,

I

u * (Signed) “
* G. G. Stokes *

L” Considerations in all respects identical with those which we
Ithought of weight in regard to India are in our opinion generally
Impplicable, and we have no hesitation in expressing our belief
fthat the continued careful study of the class of phenomena in
question will prove to be of the greatest scientific value, and
that there is no reason for doubting that the advance of true
knowledge in this direction will, in some form or other, and
sooner or later, prove to be of real practical value also, as all
experience has shown that it has .been in other branches of
human knowledge.

place
^ n0k befn coni*dered necessary to reproduce these appendices in this

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE

Cambridge.—It appears rather noteworthy that at a very
recent debate in the Cambridge Union (May 4), a motion pro-

posed by Mr. Theodore Beck, of Trinity College, affirming that

the Tripos system of education here adopted is unfavourable to

the interests of original research and individual culture, should
have been lost by only three votes, after speeches in opposition

to the motion in which more than one distinguished Tripos man
took part. The voles were : For the motion, 5 1 ; against, 54.
Mr. E. Tcmperley, of Queen's College, and Mr. W, Burn-

side, of Pembroke College (on the nomination of Corpus
Christi College), have been appointed Moderators for the next
Mathematical Tripos.

It appears from the discussion on the subject of the exemption
from Greek of honours students who desire exemption, and offer

French and German, that there is much diversity of opinion on
the subject, even among residents. IIow long will it be before
the ideas of freedom have practical effect in Cambridge ? Dr,
Thompson, Master of Trinity, was strongly desirous that Greek
should not be required of men coming to Cambridge as serious
students of mathematics and natural science. He had no wish
to weaken the position of Greek, but to allow non to come to
the University and obtain distinction in their own line. Trof.
Skeat wondered why a knowledge of English language and
literature could not yet find a place in the course for the I.ittle-

go ;
the University had very few studying or capable of teaching

it in a scientific way. Mr. Henry Jackson said the present
system put many boys through the drudgery of learning the
rudiments to get the chance of making classical scholars* of a
few. Mr. Yansittart gave expression to the regret of many that
it should be proposed to substitute two languages for Greek ; he
would give as alternatives natural sciences for mathematical
men, and additional mathematics for natural science men, or he
would leave the choice between English and natural sciences.

It is to be hoped that Cambridge University will cease from
the fruitless attempt to find out one universut mode of culture
and routine for schools. The Local Examinations Syndicate
have already done this, not having to secure the approbation of
the entire Senate for all the alternative subjects it offers. But
the Public Schools follow too much the lead of the Pass
Examinations in the Universities. The Syndicate, considering
the question, have referred very much to the opinions of head-
masters of public schools, and because they fee I so much that
their M

craft’’ is in danger, the great need of gaining the moss
who do not go to public schools may be lost sight of.

The late Mr. John Henry Cliallis bequeathed 100,000/, to
the University of Sydney, Its Parliamentary assistance is only
S,ooo/. per annum, a sum quite insufficient to secure as many
Chairs in the different faculties as the name of University
implies. The bequest of Mr. Challis, invested at 5 per cent.,

will add another 5,000/, per annum to the sum voted by Par-
liament, and will enable the faculties to enlarge their curriculum
and extend their operations in a manner they have never yet had
the means to attempt.

SCIENTIFIC SERIALS
Amet'ican journal of Science, April.—Berthelot’s thermo-

chemistry, by J. P. Cooke.—History of the pre-cambrian rocks
in America and Europe, by T, Sterry Hunt.—Synopsis of the
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cephalopoda of the north-eastern coast of America, by A. E.
Verrill.—Notices of recent American earthquakes, by C. J.
Rockwood, jun.—Observations on the height of land and sea-

breezes, taken at Coney Island, by O. T. Sherman,—New
method of spectrum observation, by J. N. Lockyer.—Presenta-

tion of sonorous vibrations by means of a revolving lantern, by
H. Carmichael.—Chemical composition of childremte, by J. L.

Penfield,

—

Observations on the planet Likca, by C. H. F.

Peters.—Efficiency of Edison’s electric light, by II. A. Rowland
and G. F. Barker.

Annaltn der Physik und Chemie, No. 3.—On the behaviour

of carbonic acid in relation to pressure, volume, and temperature,

by R. Clausius. - On a relation between pressure, temperature,

and density of saturated vapours of water and some other liquids

(continued), by A. Winkelmann.—Researches on the vibrations

of a normal tuning-fork, by R. Koenig.—Researches on the equi-

potential distrihunon of the magnetic fluids of cylindrical steel

bars, by W. Schapor.—General theory of the deadening influence

of a multiplier on a magnet (continued), by K. Schering.—On
ultra-violet rays, by J. L. Schbnn.—On a spectrotele*cope, by
P. Gian.—On a new simple mode of streak observation, by V,
Dvorak.—Contribution to a history of the mechanical theory of

heat, by E. Oedler.

Journal dt Physique, April,—On the measurement of wave-

lengths of infra-red radiations, by M. Mouton.—Solar spots and
protuberances observed with a spectroscope having great dis-

persion, by M, Thollon.—Measurement of the electromotive

force of contact of metals by the Peltier phenomenon, by M.
rellat.—Description and use of the telescope and scale of Edel-

mann, by M. Terqucm,

Journal of the Franklin Institute,
April.—Naval architecture,

by Mr. Haswell.— Saw?, by Dr. Grimsliaw.—Engraving, by

Mr. Sartain.—On D’Auria*# engine-governor and the action of

governors in general, by Prof. D’Auria.—A new hypothesis

regarding comets and temporary stars, by Trof. Tobin.

Rivtsta Scientific*}'

1

ndustriale, No. 6, March 31.—On a case

of permanent polarity of steel opposite to that of the magnetising

helix which produces it, by Prof. Righi.—Reflexions on an

experimental and fundamental principle in hydrostatics, by Prof.

Cantoni.—On Elban topaz, by S. Corsi.

No. 7, April 15.—Radiant matter and the theory of Crookes,

by S. Piazzoli.—Pliocene fossils of the yellow sand found in the

neighbourhood of Vigne, Schifanoia, and Montoro (Narni), with

a suggestion as to the subapennine formation of the.«e three

places, by S, Terrenzi.

Reale htituto Lombardo di Scieme e Lcttere, Rendiconti
,

\\>1.

xiii. fasc. iii.—On Garovaglineae, a new tribe of Collcmacea?, by

S. Trevisan.—Comparison of the winter 1879-S0 with the pre-

ceding one in Milan, by Prof. Ilajcch.—Diurnal oscillations of

the declinatinn-needic, in 1879, at the Rrera Ob-ervatory, Milan,

by Prof. Schiaparelli.—Transfusion of blood into the peritoneum

in an oligocitemic lunatic j effects on the circulation of blood and
on the general state of the patient, by Trofs, Golgi and Raggi.- •

The nephodoscope, an instrument for determining the direction

of motion of clouds by Prof. Fomiori,

SOCIETIES AND ACADEMIES
London

Royal Society, April 22.— “ On the Critical State of Gases.”

]Jy William Ramsay, Ph.D., Professor of Chemistry in Univer-

sity College, Bristol.

It is well known that at temperatures ab^vc. that which pro-

duces what i, termed by l)r. Andrews the “critical point ” of a

liquid, the substance is supposed to exist in a peculiar condition,

and Dr. Andrews purposely abstained from speculating on the

mture of the matter, whether it be liquid or gaseous, or in an

intermediate condition, to which no name lias been given, As
my observations bear directly on this point, it may be advisable

first to descril* the experiments I have made, and then to draw

the deductions which appear to follow fr;m them.

A piece of barometer tubing about three inches long was

teal d at one end and drawn into a capillary tube at the other ;

after being filled with methyl formate it was exhausted, and

after two-thirds of the ether had evaporated was sealed, By
this means all air was removed from the tube, which contained
merely the ether and its vapour.

1.

On applying heat the temperature gradually rose to 221 °'$

(corr.) 5 during the rise the menheus of the liquid gradually
became less curved, and at the above-mentioned temperature
disappeared. On cooling to 218° a mist was seen at the point
where the meniscus had disappeared, and the meniscus shortly
afterwards became again visible.

2. Two similar tubes were prepared, one containing less and
the other more of the same ether ;

the point at which the
meniscus disappeared in the former was 228°, and in the latter

215 *-
4

3. A tube of the shape shown was filled to the mark with
methyl formate and heated in an inclined position, the portion
containing the liquid being the lower. Tne liquid, as usual,
expanded, and at the moment when the meniscus disappeared it

nearly filled the lower half. The source of heat was then with-
drawn, and on cooling the liquid all condensed in the lower
half,

4. The last experiment was varied by tilting the tube after the
meniscus of the liquid had disappeared, so that that half which
had contained the liquid u as uppermost. On cooling, the liquid

condensed in the upper half of tne tube.

5. The experiment was again varied by keeping the tube at a
temperature a few degrees above the point where the meniscus
vanished, for half an hour. On cooling, an almost equal quan-
tity had condensed in each division 'of the tube. (During Ex-
eriments 3, 4, and 5, great care must be taken to keep the
eater from draughts of cold air, otherwise unequal cooling

results and distillation takes place,)

6. It was noticed that that half of the tube containing liquid,

after the meniscus had vanished, appeared/////, while the other

half of the tube seemed to be empty. The refractive indices of

the fluid contained in the tubes were therefore different. The
portion of the tube containing liquid was shown to be a more
powerful cylindrical lens than the empty portion, for on focussing

a spot behind the tube with a microscope, the focus was shorter

when the portion which had contained liquid was placed between
the microscope and the spot than when the portion appearing
empty was interposed.

7. From experiments on the expansion of liquids above their

boiling-points, of which numerical details shall be given on a
future occasion, it appears probable that the specific gravity of

the hot liquid, at the temperature at which the meniscus vanishes,

is identical with that of the compressed gas evolved from the

liquid. This has also been noticed by Ansdell in two cases, viz.,

hydrogen chloride and acetylene.

8. From ob ervations on the expansions of liquids at high
temperatures it has been piovcd that liquids above the tem-

peratures at which their mcni-ci vanish are not uniformly

compressible.

From these observations I would draw the following infer-

ences :—When a liquid is heated under pressure it expands, and
at the same time evolves vapour. The vapour gains in specific

gravity, while the specific gravity of the liquid is rapidly dimi-

nishing. The critical point is that point at which the liquidy

owing to expansion
,
and the gas, owing to compression

,
acquire

the same specific gravity
,
and consequently mix with one another.

From the first experiment it is seen that, on cooling, the liquid

contracts more rapidly than the gas, and consequently separates

as a mbt through the whole of the tube, and, from its gravity,

separates at the lower half. The second experiment shows that

when the tube contains a .‘mall amount of liquid the space left

for gas is larger, and consequently more vapour must be j*iven

off by the liquid before enough gas can be compressed till it

acquires the same specific gravity as the liquid ; the temperature

at which the meniscus disappears is consequently higher. If the

space left for gas be smaller, the opposite is the case* The
fourth, fifth, sixth, and seventh experiments demonstrate that by

suitable means it is possible to prevent, or rather to retard,

the mixing of gas and liquid. They then retain their several

refractive indices. If, however, time be allowed for diffusion

through the capillary tube, the whole becomes homogeneous, and

the refractive indices of the fluids contained in either portion of

the tube are then identical.

So long as gas is being compressed, pressure rises gradually

with decrease of volume, whereas, even above their critical

points, liquids are comparatively incompressible.

In conclusion, let me refer to a paper communicated to the

Society by Messrs. Hannay and Hogarth last October, entitled

" On the Solubility of Solids in Gases.” Should the views of

the subject suggested by the above experiments be correct, it

follows that these gentlemen have observed nothing unusual, but
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merely the ordinary phenomenon of solubility of a solid in a hot

liquid. This view is borne out by their own experiments. They

found that on reducing pressure, that is, on allowing the liquid

to change to gas, the solid precipitated : and also on heating the

tube containing the solution locally, that is, by converting the

liquid near the heated point into gas, precipitation took place.

I nave taken the liberty of repeating one of their experiments

with a slight modification.
.

A tube shaped like that used m Experiment 3, after a small

fragment of potassium iodide had been placed in the lower com-

partment, was filled with nearly anhydrous alcohol
;
and after

rather more than two-tbirds of the alcohol had been evaporated

under reduced pressure, the tube was sealed. The lower portion

of the tube contained a strong alcoholic solution of potassium

iodide, besides a small piece of undissolved salt. The upper
portion of the tube was free from alcohol, but its walls were

incrusted with a thin crystalline film of potassium iodide. The
tube was heated in a sloping position, the liquid being in the

lower half. After the meniscus had disappeared, the iodide in

the lower half of the tube dissolved, while the film in the upper
half, even in its thinnest portions, remained unchanged. On
cooling, very sparkling crystals deposited in the lower half of

the tube, but no glittering crystals in the upper half.

By repeated distillation the iodide in the upper portion of the
tube was washed down into the lower half, and when dry the

sides of the upper tube were quite bright and clean. The tube
was again heated in the same position to 20° above the tempera-
ture at which the meniscus had disappeared. On cooling, the
sparkling crystals again appeared in the lower tube, but not a
trace in the upper tube. To eliminate all possibility of mistake
the experiment was repeated five times with the same result, and
finally the alcohol was distilled into the upper tube

;
it was then

broken off, and its contents carefully tested for iodine with
sodium hypochlorite and starch-paste. There was not the
faintest blue colour, and it is therefore certain that potassium
iodide is absolutely insoluble in alcohol vapour.

Messrs. Hannay and Hogarth also found that the absorption
spectrum of coloured salts remains unaltered, even when the
liquid in which they are dissolved loses its meniscus. Surely no
clearer proof is needed to show that the solids are not present as
gases, but are simply solutions in a liquid medium.
To eliminate any source of error dej>endent on the use of

methyl formate, two other substances w-erc employed, viz,,

carbon disulphide, CS9, and carbon tetrachloride, CC 1
4. The

former of these liquids was rectified five times over sodium, and
then boiled at 487 (corr.). The latter was rectified four times
over phosphoric anhydride, and boiled constantly at 77-5 (corr.).
They yielded the following results :

—

CS, ...

CC14

Tub« more
than half full.

.. 2827 ...

283*3

'lube lean

than half full.

286
'4

288*4

These readings are given for the first appearance of a cloud i

the tube on coolinj, and differ from the temperature at which til

meniscus disappears by being about half a degree lower. The
also do not represent extreme instances, for in the first cases th
liquids do not entirely fill the tube, and in the second about hal
an indi of liquids remains in the tubes before it becomes in
possible to distinguish liquid from gas.
The experiments described in a former part of this papei

relating to the difference of refraction shown by a liquid abov
its so-called critical point, and the gas evolved from it, wer
repeated with carbon tetrachloride and carbon disulphide, an<
held good in both cases. The phenomena observed differed ii

no particular from those already described.
In conclusion, a few remarks on the liquefaction of the so-callei

permanent gases may not be deemed out of place. If the deduc
£2? ™ above experiments be correct, it follows that the

ga
?

mfty .

be converted into llqui

for he nrneeflR
6 the m

,
eniscUiS never become visibl<for the process of change is a gradual one. To render th

meniscus visible it is necessary to take advantage ofthefaetthsliquids under such circumstances have a nachmte
of expansion by heat, and conversely, a much greater coefficieSof contraction on withdrawal of heit, tiianl«£r^t^SS
becomes accessary to lower the temperature until the liquid bcontraction acquires a specific gravity greater than that of itand then, and not till then, doM the phenomenon ofmeniscus become observable*

April 29.—“ On the Diurnal Variation in the Amount c

Carbon Dioxide in the Air.” By George Frederick Armstrong,
M.A., F.G.S., C.E., Professorof Engineering in the Yorkshire
College, Leeds. Communicated by Prof. Thorpe, F.R.S.

Summarising the results contained in this communication, it

may be stated

—

1. That the normal amount of carbonic acid present in the
air of the land is distinctly less than that usually stated, and that
it does not exceed 3*5 vols. in 10,000 of air. .

2. That plants absorb carbonic acid during the day and exhale
it at night, and that vegetation therefore affects the quantity of
carbonic acid present in the air, decreasing it by day and
increasing it at night,

3. That from this cause there i% during that part of the year
when vegetation is active, at least 10 per cent, more carbonic
acid present in the air of the open country at night than during
the day.

Chemical Society, May 6.—H. E. Uoscne, president, in

the chair.—The following papers were rend On the action of
sodium on phenylic acetate, by W. H. Perkin, jttn., and W.
Ilodgkinson. Hydrogen, acetic ether, phenol, acetic acid,

salicylic acid, a white crystalline substance melting at 48° C,
having the composition C )BH la08 ,

and a yellow crystalline sub-

stance melting at 138°, having the composition C]eH ]404 , were
obtained ;

by heating cresylic acetate and sodium, acetic ether
and salicylic acid were formed.—Preliminary notice on the action
of sodium on some ethereal salts of phenylacetic acid, by Dr.
Hodgkinson. The first products of this action are the corre-

sponding ethylic, <kc., ethers of phenylacetic acid. The phenyl
group being replaced by hydrogen, it reacts with sodium on
another portion of the original ethereal salt, forming various
liquid and solid bodies, which the author has investigated, but
whose constitution is as yet undetermined.—On the deicrmina-
tion of nitrogen in carbon compounds, by C. E. Groves. The
author described and exhibited an improved and simple appara-
tus for facilitating the collection and measurement of the nitro-
gen evolved during the combustion of a substance according
to Dumas’ method.—On essential oil of sage, by M. M, P.
Muir, The composition of this oil varies with its age, salviol
and camphor being formed as it gets older. English sage-oil
contains cedrcne. The terpene of sage-oil in identical with that
of French turpentine. The author has examined the action of
oxidising agents, phosphorous pentachloridc, and bromine.—On
the fre»ence of nitrogen in iron and steel, by A. H. Allen. By
passing steam over iron at a red-heat, and al.-o by dissolving iron
in hydrochloric acid, the author has satisfactorily proved that
ammonia is formed equal to 0 0041 to 0*0172 parts of nitrogen
per hundred parts of iron and steel.—On the mode of applica-
tion of Pettenkofcr’s process for the determination of carbonic
acid in expired air, by I)r. W. Marcet. The author describes
and figures a portable apparatus which be has successfully used in

upwards of 350 determinations of carbonic acid made during
some investigations on the effect of altitude on the phenomena ol

respiration.—On an improved form of oven for heating sealed
tubes and avoiding risks of explosions, by Watson Smith.—Note
on a convenient form of lead -bath for victor Meyer’s apparatus
for determining the vapour-densities of high boiling substances,
by Watson Smith.

Anthropological Institute, April 27.—Major-General A.
Pitt-Rivers, F.R.S,, vice-president, in the chair.-' Edward Tyrrell
Leith, LL.M,, was elected a new member.—A paper entitled
11 Further Notes on the Romano-British Cemetery at Scaford,
Sussex,” by Mr. F. G. Ililton Price and Mr. John E. Price was
read. It was a continuath n of one read before the Institute by
the same authors in November, 1876. During the summer of
1879 these gentlemen again visited Seaford, and made further
excavations in the Roman Cemetery upon the Downs, in which
they discovered several urns, a drinking cup of Durohrivian
pottery, Samian paterae, flint celts of the neolithic type, and
many flint flakes. In one i>orticular interment a large urn full

of charred human bones was discovered, having a Samian cup
in its mouth for the purpose of keeping out the earth, another
cup of elegant form of Durobrivian ware was found on its left

side, and a food vessel and patera of Upchurch pottery on the
right side. In close proximity to this interment was a similar
one ; the urn was much crushed, but beneath a patera of Samian
ware a coin of Faustina Junior, the daughter of Antoninus Pius
and wife of Marcus Aurelius, was found. This was most im-
portant as giving an approximate date to the interments

; they
could not be earlier than between ad, 161-Z80. In another
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put of the Downs, in a place called the . Little Bury*, black of a filtered culture-liquid of the microbe, when injected pro-
patches were of frequent occurrence in the. rand, which were duces sleep (for a time) ; the microbe seems to generate a narcotic
composed of charcoal, fragments of burnt bone, a flint flake or during its life. This effect is independent of disorders produced
two, and frequently iron nails. In one particular spot a batch by multiplication of the parasite in a fowl’s body. The malady
of over ninety iron studs was found, mixed up.with bone ashes sometimes occurs in a chronic form.—On extension of the theory
and charcoal. The authors considered that the patches of clur- of germs to the etiology of some known maladies, by M.

• coal without an urn indicated pauper burials, or the burials of Pasteur, He shows reasons for attributing boils, osteomyelitis,
soldiers, as this place was a military station. The pottery and and puerperal fever to the development or minute organisms.

—

other relic- discovered were exhibited.—General A. Pat-Rivers On a letter of Admiral Cloud relative to waterspouts, by M.
exhibited a series of plans and relics from Mount Caburn. Faye,—Formation of leaves and appearance of their first vessels

Photographic 8odety, April 6.—J, Glaisher, F.R.S.,
president, in the chair.—Mr. J. H. Dallmeyer, F.R.A.S., read a
paper on principles of optics involved in lantern construction

;

and on a new enlarging lens especially designed for use with the
magic lantern, in which he described all previous existing

objective lenses and condensers and the scientific principles

which ought to be ob>crved in their construction, and then ex-

hibited ond described a new condenser he had constructed con-
taining the e-sentials required, via., quantity and quality of
light

;
also a new objective lens which gave equal definition at the

margin as well as at the centre of the picture, freedom from
distortion, and* perfect achromatism.—A paper was read by
Capt. Abney, R F,, K.R.S., on the use of silver iodide in a
jgelatino-br 'Ui'rie emulsion, showing that the introduction of
iodide in’o (he ordinary gelatino-bromide emulsion did not
decrease rs * ensitiveness, as also that it permitted the use of an
ordinary yellow light to work in—same a* for wet collodion.—

j

Also a paper, by \V. England, on a drying box for gelatine plates.

Gottingen
Royal Society of Sciences, January 10 (continued).—On

boraciie, by Herr Klein.

February 7.—The affinity-grouping of old German dialects,

by Herr Uczzenbcrger.—On physiol >gical retrogression of
|

sometimes occurs in a chronic form.—On extension of the theory
of germs to the etiology of some known maladies, by M.
Pasteur, He shows reasons for attributing boils, osteomyelitis,
and puerperal fever to the development or minute organisms.

—

On a letter of Admiral Clout1 relative to waterspouts, by M.
Faye,—Formation of leaves and appearance of their first vessels
in Iris, Allium, Funkia, Hemerocallis, &c., by M. Tjrdcul.—
On the law of reciprocity in the theory of numbers, by
Trot Sylvester.—Experimental researches on the decomposition
of some explosives in a closed vessel ; composition of the gases
formed, by MM. Sarran and Vieille. The products are indi-
cated in the case (1) of pure gun-cotton (this gives, per kgm. a4
substance, 741 litres of gas made up of 234 CO, 234 CO„ *66 H*
and 107 N), (2) ofa mixture in equal parts ofgumcotton and nitrafjf

of potash, (3) of a mixture of 40 parts gun-cotton and 60 nitrate oif

ammonia, {4) ofnitroglycerine, (5) of ordinary blasting-powder.-**
Cometary paraboloids, by Mr. Chase,—On simultaneous linear

equations, and on a class of non-plane curves, by M. Picard.—On
Gauss’s formula of quadrature, by M. Callandreau.—Theorem
on cubic and biquadratic equation*, by M. Desbove*.—General
equation giving the relation which exists for all liquids between
their temperature and the maximum tension of their vapours at

,

this temperature, by M. Pictet .—RSsuvii of the laws which rule

j

matter in the spheroidal state, by M. Boutigny. The fifth law,
I that of repulsive force at a sensible distance, is represented m
|

the most important, because antagonistic to universal attraction.~ . «... ... t r - ,
- the most important, because antagonistic to universal attraction.

Royal Society of Sciences, January 10 (continued). On Non-volatile bodies (as pieces of wax, tallow', stearic or morgatite
ooracue, oyiierr Klein.

v . ,
acid, &c.), are suspended in a heated capsule, without vapour rnr

February 7. The affinity-grouping of old German dialects, ^ arising from their decomposition. Water dropped, rA,
by Herr b.zzenbcrger -On physiol >gical retrogression of

, from the ?op of lhc Panlheonf 70 high, on a heatedckpsiK
*0“! ' at the bottom

>
is repelled instantaneously by tlie repulsive forp#

tion of D*s\ ilnius^ clavtrforntts, Ag., by Heir Berthold. The
, generated by the heat in the capsule.—Dissociation of tie

tion or 1ms\ tintus clav(r/orfhUt Ag., by Heir Bertnold. The
, generated by the heat in the capsule.—Dissociation of tie

theory of nn .rical-theoretical functions, hy Prof. Cm or.-On i bydratc of butyl-chloral, by MM. Engel and Moitessier. ThS
a class of funcuom of several vanahles^hichans^ by inversion

fi

'

d here a confirmation of the law they formulated ; tS
of the integral of solution of linear -differential equations with
rational cor ffidents, by Herr Fuchs,

March 6.—On the theory of partial linear differential equa-
tions, by Dr. Krankenhagen,

Vienna

d ssociation of a body whose two components are volatile do*
not take place in presence of the vapour of one of the com-
ponents at a tension above that of dissociation of the compound#

Imperial Academy of Sciences, January 22.—The follow-

ing papers, Sic., were read:—The Diptera of the Imperial

Museum in Vienna, by Prof. Brauer.—On projectivities and
involutions in plane rational curves of the third order, bv Prof.

Weyr.—The periods of springs, by Herr Klbnne.—On the

behaviour ' f phenanthrenchinon towards ammonia, by Prof.

Sommarwja.—< Mi chlorhydrate of morpbin, by Herr Tausch.—
The more reoent dejmsits on the Ilellc-pont, by Prof. Neumayr
and llerr Lalv< rt.—Survey of the geological relations of a part

of the yligenn coast lands, by ProfT Neum iyr, Dr. Bittner, and
Fr. Teller.

February 5,—Communications from the Erabnrological Insti-

tute of Vienna University, by Prof. Schenk.—The respiratory

aperture** of the Marchantiacem, by Prof. I .eitgeb.—On nectar-

secreting trii:h«.mes of some species of Melamflyrum, by Prof,

Rathay.—Un the yearly period of the inject -fauna of Austria-

Hungary V. Khynchota, by Herr Fritsch.—Electric action on
the tor u of flame-*, by Herr Goldstein,—On the probable errors

nndtheavdl ble results of calculation deduced lrom imperfect
1 umbers, by I >r. Rotter.—

1

Tables of ob>i?rvations at the Central
Instil uti iii Meteorology and Magnetism,

Paris
Academy of Sciences, May 3.—M. Edm. Beequerel in the

chair. — The following papers were read On the transcendants

which ptay a fundamental part in the theory of planetary per-

turbation*-, by M. Tbseranu.—On the traces retained by occlusion
|

in aluminium nncl magnesium, by M. Dumas. While silver im-
]

prisms oxvgen, aluminium and magnesium specially retain hy-

drogen. l hc substances were heated u» a high temperature in

vacuo . The 89 50.0. gas given off by 200 gr. aluminium (repre-

senting 80 c.c.) at f 7
0
and 755 mm. t -entrained 1*5 c.c. CO, and

88‘oc.c. H,; 20 gr. magnesium gave 12*3 c.c. H. and 4*1 c.c.

CO. (In another case there was both CO and COg.) The whole
of the n.a^Tie ium was volatilised and condensed in stalactites (in

great purity) about the neck of the retort.—On the cholera of
fowls } htwiy of the conditions of non-recurrence of the malady,
and of some others of its chan<*er« tw w PastMw Th*

Imperial Academy of Sciences, January 22.—The follow-
;

—Variations of temperature with the altitude for tlie great coli

—O11 the determination of glycerine in wines, by M. RaynaufL
—On legumine, by M. Bleunard.—On gelose, by M. PorambarjL
—Variations of temperature with the altitude for tlie great coifl
of December, 1879, in the valley of the Seine, by M. Lemoini.
The data agree with those lately given by M. Alluard.—On tjn
variability of teats in the ovidcs of the Lower Cevennes, by Mt#

of December, 1879, in the valley of the Seine, by M. Lemoini.
The data agree with those lately given by M. Alluard.—On tjn

1

variability of teats in the ovidea of the Lower Cevennes, by Ttt,

Tnyon,—On the structure of some Corallida:, by M. Merejko#*
sky.—On the analogies which seem to exist between cholera if
fowls and nelavan, or the malady of sleep, by M. Declot.
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THE SCIENCE OF LANGUAGE
Introduction to the Science of Language. By A. H,

Saycc, Deputy Professor of Comparative Philology in

the University of Oxford. Two vols. (London

:

Kegan Paul and Co., 1880,)

THIS admirable treatise may be broadly described

as the fitting complement und sequel to the author’s

“Principles of Comparative Philology.” The method

and theories of that work, as he is careful to remind us in

the preface, form the solid basis of the present, and it is

not saying too much to add that both together stand

unrivalled as the most systematic and exhaustive treatise

on the Science of Language in its present state that has

yet appeared in our literature. At the same time the

present work is sufficiently complete in itself to be read

with pleasure and studied with profit by those who may
be unacquainted with its forerunner, though this must

still remain indispensable to a thorough grasp of the

subject.

The author shrewdly remarks (i. 159) that “the com-

parative philologist should not introduce the frame of

mind of the specialist into his comparative inquiries. The

specialist who takes up comparative philology as a sub-

sidiary pursuit is likely to spoil it in the taking.’ ’ Being thus

forewarned against an obvious danger, he has not yielded

to the temptation of giving undue prominence to any

particular branch, nor has he allowed his personal partiality

for Assyrian studies in any way to interfere with the broad

and catholic spirit pervading the whole work. This catholic

spirit, constituting one of its special merits, is everywhere

conspicuous, and nowhere more so than in his compre-
hensive classification of comparative philology into the

three great divisions of phonology, sematolog)’, and
morphology (i., 141). This classification at once gives its

due position to that more [spiritual, though hitherto almost

totally neglected, aspect of the subject which deals with

the inner meaning, as phonology does with the outward or

material sound of words. The difficulties associated with
this branch, for which the happy term sematology is here
adopted, are fully recognised

; its somewhat vague and
uncertain character, and the intricate psychological phe-
nomena surrounding it, all receive due prominence. But
a limit is assigned to the arbitrary and to the element of
chance, and if a science of sematology is not already
established on a solid basis, the course that research

must take in this direction is at all events ably fore-

shadowed. The delicate modifications of meaning that

words undergo in their historic life must be carefully

noted, the general causes underlying them analysed
and formulated, significant change reduced to definite
principle and broadly generalised.

His philosophic classification of his subject enables the
writer satisfactorily to settle a point still much discussed
by philologists. Whether language is to be grouped with
the natural or historical sciences is a question which he
justly remarks, has arisen from the partial views that
have been taken of its true character. Speech is not
mere sound, nor even articulate sound alone, for many
animals can articulate, but articulate sound significant.

«

Vol. xxii,—No. 551

Terminus

,

said the schoolmen, cst vox significans
i and

for Mr. Sayce the terminus or “ word,” as here used, is

speech, for the isolated term has no independent or

abstract existence, and the unit of speech is not the

word, but the sentence. It thus becomes impossible

to separate the sound from its meaning, phonology from

sematology. But phonology, or the outward aspect of

language, is confessedly physiological, and subject to

purely physical or natural laws, while sematology is

essentially historical. And so the whole difficulty is

solved j
for “ if we claim for the science of language in

general the rank of a historical science, it is only because

the meaning, rather than the sound, is the essence of

speech, and phonology the handmaid and instrument

rather than the equivalent of glottology ” (i. 165). But
44 the method pursued by the science of language is the

method of physical science; and this, combined with the

fact that the laws of sound are also physical . . . has

occasioned the belief that the science of language is a

physical science, But such a view results in identifying

phonology and glottology, in making a subordinate

science equivalent to the higher one, and in ignoring all

those questions as to the nature and origin of language

which are of supreme importance to the philosophy of

speech” (#.).

In the chapter devoted to the morphology of speech

the attempt made by Hovelacque and some other recent

writers to identify polysynthesis with agglutination re-

ceives no countenance. That attempt could obviously

lead to nothing but hopeless confusion, for 44 the con-

ception of the sentence that underlies the polysynthetic

dialects is the precise converse of that which underlies

the isolating or the agglutinative groups ” (i. 12(3;. This

question has been elsewhere dealt with somewhat fully by

this writer, 1 and it is to him a source of no little satisfac-

tion to find his views here so fully endorsed, At the

same time it seems difficult to accept the author’s theory

that polysynthesis is “the undeveloped sentence of primi-

tive speech,” and that “the polysynthetic languages of

America preserve the beginnings of grammar, just as the

Bushman dialects have preserved the beginnings of

phonetic utterance ” (ii. 216). For it is hard to believe

that primeval man began to speak in 41 sesquipcdalin.

verba,” and in any case the presence of true pronouns in

these lengthy sentence-words is alone sufficient to show

that polysynthesis is itself a development, the outcome of

slow fusion and of long ages of gradual phonetic decay.

The Bushman clicks form very probably a connecting-

link between articulate and inarticulate utterance. But
the pronoun in all languages stands on a far higher relative

level ; it cannot be conceived as a primordial cut-and-dry

invention, for it is an abstraction of a high order, whereas

the first beginnings of speech must all have been made up
of the crudest concrete concepts combined with involuntary

or mechanical ejaculations.

But one of the peculiar charms of the present work is

the extreme fairness of the author, who is always ready

to recognise the cogency of objections to favourite theories,

so that the reader feels that both sides of the question

have been fairly placed before him. A good instance

ocouH at p. 209 of vol. i., where the weakness of Sagard's

1 In Appendix to the *' Central and South America ” o£ " Stanford's
Compendium.*

X>
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testimony to the evanescent character of the Huron
language is frankly acknowleged. Many other moot
questions arc touched with great impartiality, and it is

well remarked that divergence of opinion is a healthy

sign of life and scientific progress
;
for “

it is only by the

conflict and discussion of theories that truth can finally

be reached, and the many controversies excited by the

science of language show how broadly and deeply the

foundations of the science arc being laid ” (i, 87).

A statement, however, is made a little further back
which will perhaps cause some surprise, as tending to

shake these very foundations and call in question con-

clusions that seemed almost universally accepted. The
theory of evolution, which may be said to underlie all

modem thought, and which has already passed almost
beyond the pale of discussion, lias naturally tended to

remove much of the confusion previously associated with

the various conflicting opinions entertained regarding the

origin of human speech. For if true at all it is evident

that this great principle must be of universal application,

and when applied to language the inference was irresistible

that there can be no immutable types of speech, any
more than there are immutable animal and vegetable

species. Hence the necessary conclusion that all present

forms of speech are modifications of previously existing

forms, that, however slowly, all are continually shifting,

possibly retrograding under unfavourable conditions, but
in the normal state advancing, for the history of evolution

is on the whole the history of progress. A careful study

of the texture of speech seemed fully to confirm these

3 priori deductions, and a general consensus was thus

arrived at that there must have been some hypothetical

root-state out of which language was slowly evolved,

passing successively through lower to higher types, from

the isolating to the polysynthetic, agglutinating, incor-

porating, inflectional, and analytic orders.

But in seeming opposition to these views the author

holds that it cannot be proved that the primaeval root-

language ever existed, and that equally unproved is the

belief that isolating dialects develop into agglutinative,

and agglutinative into inflectional
7 ’

(p. 75). And at p.

131, while admitting the general doctrine of evolution, he

seems still to argue for the immutability of linguistic

types, though his language is here somewhat deficient in

its usual clearness and point.
" The Finnic idioms,” he

writes,
u have become so nearly inflectional as to have led

a recent scholar to suggest their relationship to our Aryan
group ; nevertheless they have never cleared the magical

frontier between flection and agglutination, hard as it may
be to define, since to pass from agglutination to in-

flection is to revolutionise the whole system of thought

and language and the basis on which it rests, and to break
with the past psychological history and tendencies of a

speech.” .

Here it should be observed that the author may not

inconsistently deny the necessary development of agglu-

tination into inflection, because he does not regard the

latter as a higher type than the former, and because he

takes, not the word or root, but the sentence, as the unit

and starting-point of all speech. Now the sentence
may have been originally cast in an agglutinative
form, and if so agglutination would neither imply
development in itself nor any necessary further evolu-

tion in a new direction. This, at least, we take to

be the underlying argument, though it appears nowhere
explicitly stated in this way. It is stated, however
(p. 131), that by taking the sentence as the unit “ there

is no longer any difficulty in distinguishing between the
several families of speech and assigning to each its

character and place/*

To all this many will of course reply that to take the
sentence as the starting-point is to beg the whole question.

It cannot, of course, be denied by the consistent evolu-
tionist that there must have been a time when a single

articulate utterance supplemented by tone and gesture, did

duty for a whole sentence, and in this sense it may be
admitted that the sentence is the starting-point of speech.

But whether this incipient state can be regarded as con-

stituting language, properly so called, is quite another

matter, and in any case it could not be predicated of such

language that it was cither agglutinating or polysynthetic,

or even isolating in the sense that Chinese or Annatnese
is isolating. Here wc are, in fact, dealing rather with

,

the germs of the plant than with the plant itself, i

It will further be urged that if “the Finnic idioms
,

have become so nearly inflectional,” progress from agglu-

tination in the direction of inflection is admitted, in which

case the fact that “ they have never cleared the magic

frontier ” becomes what the French would call a mere
detail, a question of time or other circumstances. The
Magyar has already developed an article, and the Dravi-

dian tongues possess what look remarkably like true case-

endings, while more than one language of the Caucasus,

notably Georgian, Chechenz, and Lesghian, have appa-

rently passed quite over to the inflecting state. The fact

that this transition " revolutionises the whole system of

thought and language” will not alarm those evolutionists

who necessarily hold that revolution is the law of nature

and the order of the universe. Only the great issues are

worked out sensim sine sensu
,
and not by violent cata-

clysms and fresh creations, as was formerly supposed by

unorthodox interpreters of a book which allows of but

one creation and one partial cataclysm. Lastly, the

critical analysis of agglutination, and still more of inflec-

tion, clearly shows that both are the result of semato-

logical and phonetic decay continued over immense
periods of time, during which numbers of concrete terms

and notional words of all sorts gradually lost their inde-

pendence, and thus became transformed to relational

particles first loosely tacked on (agglutination), and then

completely fused (inflection) with the theme. Thus it is

that the passing vagaries of deep thinkers serve but to

re-establish on firmer ground the very truths they seem to

assail.

On other questions the work is equally suggestive, and

there" are some trenchant remarks at p. 349 of vol. i.

which ought definitely to close the doors of the old school

of etymologists. “ The etymologist must be thoroughly

trained in the principles of scientific philology. He must
have mastered both phonology and sematology, and he

must be well acquainted, with more than one of the.

languages with which he deals. Then and then only can

his labours be fruitful; then and then only will his work

be a gain and not a hindrance. False etymologies stand

in the way of true ones, and the charlatans who have

brought the name of etymology into contempt have
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discredited the labours of better men. There is much

in etymology which must always defy analysis, there is

much which will have to be corrected hereafter, but this

will matter little if we have once learnt the lesson that

change of sound and meaning can only take place in

accordance with fixed and invariable law. Etymology

is but a means to an end, and that end is partly the

history of the development of thought and civilisation as

reflected in the fossil records of speech, partly the dis-

covery and illustration of the laws which govern the

shifting and decay of sounds and the modifications of

sense.
1 *

The whole subject of phonetics is of course treated in

a masterly manner, and well illustrated with diagrams

and useful tables of Lautverschiebung as applicable to

the Semitic, Bantu, Finno-Tataric, and Aryan families.

The last, especially, is very full, including the Oscan and

Umbrian, the Old Welsh and Gaulish, besides those

usually given. It need scarcely be added that this, like

all other branches, is brought well up to date, a good

instance of which is afforded by the reference to the use

already made of the phonograph in the scientific treat-

ment of phonetics. Most readers will here learn, probably

for the first time, the curious fact that “ all sounds may
be reproduced backwards by simply beginning with the

last forms indented on the tin-foil : sociability
,
for example,

becoming ytibilaislios. Diphthongs and double con-

sonants may be reversed with equal clearness and pre-

cision, so that bite,
which the phonograph pronounces

bd'Cet% becomes tec-db. In this way we have learnt that

the ch of cheque is really a double letter, the reversed

pronunciation of the word being kesht ’*
(i. 335).

The question of mixed languages, that is, mixed in

their structure, claims a good deal of attention, and is

handled with considerable reserve. But the important

truth is loudly proclaimed that the u physiological races

of the modem world are far more mixed than the lan-

guages they speak
; the physiologist has much more

difficulty in distinguishing his races than has the glotto-

logistin distinguishing his families of speech 99
(i. 366).

This is perhaps as far as it is safe to go at present, and
is sufficient for practical purposes. It points out that it

is in the nature of ethnical groups to mix, and of linguistic

groups [to keep aloof, thus vindicating for language its

rightful position in anthropological studies. It is not
always or necessarily a test of race, but it is often an
indispensable collateral agent of research, becomes under
special circumstances, and with all due precaution, a
final court of appeal, and in many cases bears witness to

the presence of racial elements which would not other-

wise be suspected. Its development also is extremely
slow, slower even under certain conditions than that of-

physical types themselves, as shown, for instance, in the
case of the Osmanli, Magyars, and many Finnish and
Turkoman tribes, all of whom continue to speak purely
agglutinating Finno-Tataric tongues, although through
intermixture they have been largely assimilated to the
Caucasian ethnical type.

The chapter on Roots (vol. ii.) is accompanied by a
table of all known languages, for the classification of
which Fr, Muller seems mainly responsible. The ap-
pended references to authorities will be found extremely
useful, but the classification itself is defective in many

respects, and calls for revision in future editions. Sonrhay

and Haussa, for instance, ought not to be grouped

together, nor have Wakuafi (read Ki-Kwafi) and Masai

anything in common with the Nuba and Fulah groups.

It is not clear why Berber any more than Egyptian (both

Hamitic) should be described as sub-Semitic j but it is

still more startling to find Brahui amongst the neo-

Sanskritic tongues in company with Siah-P6sh, which

latter would appear to belong rather to the Galcha or

pre-Sanskritic of the Eastern Turkestan Highlands, and

which is unaccountably excluded altogether from the

table. Etruscan, in spite of Corssen, is grouped apart as

agglutinating, though there are many good authorities for

this view. But Horpa is not a Tibeto-Burman isolating

tongue, nor are Lolo and Mautse properly linguistic

terms, but rather collective Chinese names of hill-tribes,

mostly probably of Caucasian stock and untoned speech.

The “ Mon-Annam " family has no existence, the Mon or

Talain having little to do with the Annam, and nothing

at all with Kambojan, which belongs to a totally different

connection. The Miztec, Matlalzinca, Totonac, and other

Mexican tongues arc described as isolating, all being

polysynthetic, some, such as the Miztec, in the very

highest degree with “ bunch-wovds ” of fifteen and even

seventeen syllables.

The second volume is largely occupied with some of the

principal linguistic families typical of the several orders

of speech, followed by concluding chapters on Compara-

tive Mythology and the Origin of Language, all handled

in a masterly manner, extremely suggestive even when

somewhat heterodox, and accompanied by much inci-

dental matter of great value and interest. The statement

(p. 324) that “ the characteristics of race were fixed before

the invention of speech ” is one of those astonishing

paradoxes which seem inseparable from original thought,

but which remain none the less paradoxes. It is scarcely

conceivable that the yellow, black, fair, and other funda-

mental types of mankind should have become slowly

differentiated before man 1 had acquired the faculty of

speech, that is, the very faculty by which the human is

distinguished from all other species, and that the art was

then “invented” in various independent centres. But

though it cannot be argued on this ground that “the idioms

of mankind have had many independent starting-points
99

(p. 333), few will probably question the conclusion that

linguistic science “can throw no light on the ethnological

problem of the original unity or diversity of the human

race” (p. 324). Such questions are truly “the task of

the ethnologist, not of the student of language” {ib.)

And even should the hope have to be finally abandoned

of ultimately establishing the original unit/ of human
speech, no argument could thence be deduced in favour of

the original diversity of the human species. Dispersions

of babbling tribes, whether originally one or not, probably

took place at various stages in the evolution of human
speech, or at times while it was still in process of forma-

tion, or when little more than the faculty existed, so that

it must needs have afterwards developed into types no

longer reducible to one hypothetical primaeval type. This

hypothetical type becomes daily more shadowy, continually

retreating to the background of an inconceivably remote

past, according as the astonishing complexity and diversity

of articulate speech is revealed to the earnest student of
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language* But it seems obvious that this diversity and
complexity must have been evolved in the natural course,

whether starting from one ormany original centres.

At p, 163 a view is taken of the Aryan suffixes which

many will be inclined to regard as a retrogressive step

rather than an advance in linguistic studies. “ We must
rid ourselves of the notion that suffixes were ever inde-

pendent words like our * if* or * in’; so far back as our

knowledge of Aryan speech extends they possessed no
existence apart from the words to which they belonged,

and which, again, only existed as words in so far as they

possessed these suffixes, Suffixes became flexions through
the help of analogy.” The point would involve too much
technical matter to be here adequately discussed, but it

may be remarked that our knowledge of Aryan speech is

as of yesterday compared with the many, ages it must
have taken to reach the highly-inflected state presented
by the oldest known members of the family. If in a
brief thousand years or thereabouts the Latin ablative

meat: had time to become a Romance adverbial suffix,

the verb habeo a verbal ending, and the adverb inde a
pronoun with a genitival force, surely there was ample
time in the ten, twenty, or fifty thousand years of the early

lifetime of the organic Aryan speech for hundreds of

independent words to pass from one part of speech to

another, from the noun or verb to the particle, and thence

to the relational suffix. And if “ suffixes became flections

through the help of analogy,r being hitherto “ meaning-
less terminations ” (//>.), it maybe asked through the help

of what analogy? At all events, the internal vowel change
here taken as their pattern does not meet the case, for, if

properly considered, all such internal vowel change must
itself be regarded as primarily due to the influence of

reduplication and flection acting on the body of the word,

and gradually becoming absorbed, often leaving no trace

of its former presence beyond the very vowel change in

question. Such seems undoubtedly to be the history of

the strong Teutonic conjugation and of such Teutonic
plurals as seem now to be effected by mere internal modi-
fication, just as we know that it is the history of such past

tenses in Latin as <#/, fed. Two things it seems im-

possible to admit—the development or invention of

“meaningless terminations/’ that is, meaningless ah

initio,
and internal vowel change with fleetional force,

produced, as it were, by spontaneous effort independently

of outward influence, the influence either of reduplication

or of pre- or postfixes reacting on the theme.

The chapter on Comparative Mythology, as expounded

in the light of comparative philology, is thoroughly satis-

factory, and will be read with pleasure even by those un-

familiar with the technicalities of the subject. In the

last chapter, also, on the Origin of Language and col-

lateral subjects, much excellent advice is given touching

spelling reform, the pronunciation of the classical tongues,

the application of sound linguistic principles to the

teaching of languages, and many other points of a more

practical nature.

There is an excellent analytical index supplied by Mr.

W. G. Hird, but it docs not dispense with the necessity

of a full alphabetical index, which is urgently needed in a

work overflowing with matter of the most varied descrip-

tion, and which it may be hoped will be supplied in future

editions. Some oversights and casual slips in minor

points should then also be rectified, and with that view a
few of the more important] may here be noted. The ve
in the Italian compound fortandovclo (ii. 210) is derived

from the Latin adverb ibi, used pronominaliy instead of

from the pronoun vobis. The particle vi9
ve often, of

course, represents ibi
,
as in the sentence to v'era (lit. ego

ibi cram)
;
but it equally represents the pronoun, as in

the sentence io vi dteo (lit. ego vobis dico\ and obviously

in the compound in question. The Nogairs (properly

Nogais) are described (ii. 199) as “Russian Cossacks”
instead of Tatars. The Nogais are of Turki stock,

whereas all the Cossacks are of Slav stock,’ either Great

Russians (Don Valley, Cis-Caucasia, &c.), or Little

Russians (Ukrania). The Cossacks are often spoken of

as Tatars by careless writers, confounding them with the

Cassaks
,
who, being Kirghizes, are true Tatars. It seems

scarcely accurate to [say that in the Greek and Latin

sentences riirrti and amat “ the subject is not expressed”

(ii. 329), seeing that tl (for tin) and the t of amat are pro-

nominal, though so old* that they do not distinguish the

gender of the subject referred to, and may possibly have

originally been objective forms. The statement (i. 417)

that “in Hindustani the genitive takes the marks of

gender according to the words to which it refers,” is apt

to mislead the unwary, who might conclude from this that

the Hindustani noun had cases, whereas there is nothing

but a general oblique form followed by postpositions.

One of these postpositions (/vi « of) follows the gender

of the noun of reference (larke-kd, larkfrkt according to

circumstances), but the noun remains unchanged. There

is another reference (p. 433) to a point Hindustani

grammar, which as worded is unintelligible. The place

of the definite article is not supplied “by a dative with

the suffix -ko” for there are no datives, but by the post-

position ko, which, though usually giving a dative force,

often idiomatically emphasises the objective noun and

thus does duty as a sort of definite article. The reference

to Voltaire (i. 60) should be emended by shifting the

places of the words “consonants’* and “vowels.” No
one who has ever heard a native of Northern India speak

any of the current neo-Sanskritic tongues will hesitate to

transcribe the sonant explosives with the rough breathing

(gha, dha, bha) by the side of kha, tha, pha9
though the

point is treated as doubtful (i. 281). The h in such words

as g/iora, bhaj
,
dhobi is heard quite as distinctly as it is

in the English word mad-house. Lastly, such terms as

“Turanian” (i. 325), “Alfurian,” and even Malayo-

Polyncsian might well be dispensed with in future editions

of a work, which as it stands reflects lasting credit on

English scholarship, and which all will accordingly be

anxious to see rendered even in small details as perfect as

possible. A. H, Keane

STATICS
Treatise on Statics. By George Minchin, M.A. Second

Edition. (Clarendon Press Series.)

S INCE the publication ofThomson andTaitfs “ Natural

Philosophy,” thirteen years ago, an important change

in the treatment of the theory of dynamics has been

making rapid progress. Previous to that time it was the

almost universal practice to follow the French writers and

to find a basis for the theory of the equilibrium of fore es
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frequent in the family. So constantly does the labellum
appear to act as a resting-place for insects, that in

trying to trace the probable manner in which they fer-

tilise a species, you naturally look upon it as the plat-

form of the operator
;

but in this case, should a tiny

insect alight upon one of the lips which hang trembling

from the flowers, it would meet with a projection re-

sembling the column and m the same position usually

occupied b\ it, but without anther or stigma, being in fact

nothing more than the hinge from which the fringed lip

depends. This baffling is caused b\ the flowers being
inverted, and the dropping of the labellum in front of

them. Such modifications as this are useful in checking
the natural tendency to assume that a certain part of a

flower is designed to act in a certain way simply because
through a long series we find it performing that function,

and to show us how a slight change maj alter all the

results. Here the labellum bars access from the ordinar>

direction
; the low'cr sepal incloses the column from

below
; the petals and wings of the column intercept

access from the sides, and a prolongation of the anther
obstructs it from the end

;
so that a \ery small space is

left open beneath the labellum in what would appear to

be the least likely place for an insect to approach, though
from the conformation of the column the intervention of

insects seems to be a necessity. After a very careful

examination, 1 came to the conclusion that the most
probable method in which this interesting little orchid

becomes impregnated is by a very minute insect alighting

on the under surface of the labellum and following it up
into the flower, the lip giving way to its pressure upwards
(by being lifted on the lnngc) should the visitor be slightly

too large. Would not the chances of the reproduction of

this species be improved by the removal of the labellum ?

This, then, is another instance of a part of a flower,

generally of importance, becoming of very doubtful

advantage, if not nctualh detrimental.
’’

Hitherto Mi. Fitzgerald's studies have been confined to

the orchids of Eastern Australia, but it is most camesth

to be desired that they will be extended to the southern

and western species, as indeed the title of his w’ork

implies will be the case.

LETTERS TO THE EDITOR
[The Elite) docs net hold him*elj rcponAlh jer opinions expressed

by his cencpondt nt \ Neither can he undertake to return
,
or

to lorrtjpomi with the writer; of rejected manuscripts. Ao
notice is taken if anonymous lornrnurinations.

[The Editor urgently requests correspondents to keep their letters as

short as possible. The pressureon his spate is so great that it

is impossible otherwise to ensure the appearance even of corn •

munieations containing interesting and novel facts.}

Ice-Crystals

Since the publication of the Duke of Argyll's first communi-
cation on “ Ice -Crystals " (Nature, voL xxi. p. 274), I have
been expecting that some of the physici'D who have noticed
similar pheu imena would have looked up the literature of the
subject.

About thn ty years ago I made this clas^ of phenomena the

subject of a sjmewhat careful lnve^tigati >n, and published the
results of my roearche* in the Proi. Am . A^oc.for Adv. of Sci.

f

third meeting, March, 1S50, vol. in. pp. 20-34 ; also in the
Phil. Afag., 3rd scries, vol. xxxvi. pp. 329-342, May, 1850.
Theformer article is illustrated by several engravings represent-

ing the appearances presented by the “exudation of ice ” from
the foot -stalks of the Pluchea. I think that my investiga-

tions ‘how, that the phenomenon in plants 1-. purely physical
,

hawng no connection with the zitahty of the steins
;
and that it

u due to the same cause as the “protru-ijn of icy columns"
from the ground m frosty weather.

In rclau m t . the explanation of the phenomena, I have
noluing to arM to that given in the above mentioned paper,
except m rela* ion \o two points

%
wz.(i), that I did not sufficiently

emphasise the importance of the fact that the water contained in

the capillary tubes in the upj>er stratum of earth is cooled
many degrees below the freezing temperature; and (2) that,

consequently, the congelation wouldjimecessarily take place
paroxysmally. John Le CONTE

Berkeley, California, April 27

Anchor-Ice

My remarks on anchor-ice, published in NATURE, vol. xxi.

p. 538, have called forth several letters to myself, in addition to

the articles on this subject by Mr. Allan Macdougall and C. F. C.
respectively, which have a place in vol. xxi. p. 612 and vol. xxii.

p. 31 of your journal. I am happy to find that C. F. C. agrees
generally with my view's, but I regret to have to differ from him
when he says that “ the original (ice) crystals, if not heavier than
water, are at least as heavy." Were this supposition true,

anchor-ice might as readily form in one part of a stream as in

another, and would not require the conditipns which I believe

to be necessary. These minute crystals have never been seen by
me “distributed " pretty evenly throughout the body of wrater at

rest, nor even where there was a smooth, slow, steady current,

which w'ould be the case if the specific gravity of the crystal and
W'ater were alike.

C. F. C. is right in saying that this ice resembles manufactured
“water ices"; it is never, as far as I know', transparent. It

also looks like salt-water-ice.

Mr. Macdougall tells us of anchor-ice iu Georgian Bay. This
at first sight v ould appear to be incompatible or at variance

with my belief in the necessity of a “comparatively swifter

current ” being e^ential for this formation, but to those w’ho are

familiar w ith the large lakes of America, the apparent contra

diction seem> not difficult of explanation.

At Great Bear Lake inexplicable currents of several miles an
hour, sometimes running against the W'ind, are found in many
of the narrow and shallow channels separating islands from the

shoie, making agitation sufficient to disturb the equilibrium of

the floating ice-crystals and surface cold w'ater. The same
condition of things doubtless obtains in the Georgian Bay, w'hich

is. the most easterly portion of the extensive and irregularly-

shajied Lake Huron.
One remark of Mr. Macdougall’*, to the effect that “the

anchor-ice in the great northern lakes floats at a considerable

depth under the surface of the water, and that it seemed to be

floating at various depths in water fourteen feet deep," is curious.

One w ay of accounting for this peculiarity may be that when the

air becjmes detached from the bottom, it not improbably brings

up with it stuncs or gravel ; soon afterwards a part of the ice

get. separated, thus diminishing the floating-power, until the

specific gravity of the comi>ound mass exactly equals that of

water, in which condition it might, of course, be found

“swimming" at any depth below the surface. ±
Mr. Macdougall asks, “Does the (anchor) ice form by action

of the intense cold of the ground (meali ng, I presume, the

bottom of the lake or stream), favouring the formation of

rasee ?
”

I do not think that as a rule the coldness of the ground has

anything to do with this formation, except in so far as this cold-

ness of the ground, i.

e

. ,
the stony bottom, is caused by contact

with the icc cold water and ice -crystals, as already mentioned.

“ Intense coldne-s ” of the ground at the bottom of the middle

of a stream can scarcely be caused by abstraction of caloric,

through its connection with the supposed colder land on shore,

which ia usually covered and protected by snow from cold in

early winter
;
also, were this the cause, or one of the causes, the

part of the river nearest the shore would first show anchor-ice,

which is not the case.

At Repulse Bay flooding of some of the rapids of North Pole

River took place when the ice was forming. This we know
could not be caused by a greater flow of water, as the lakes

supplying the river and all the rivulets running into them were

already firmly ice-bound.

These overflows were caused by barriers of anchor-ice, which

dammed the water up to the height of tw o or three feet, until the

pressure became so great as to force a passage through the soft

but tenacious mass, the portion of which that remained unbroken

being now, by the running off of the water, brought into contact

wfith the cold air, soon became frozen hard and solid.

J. Rae

4, Addison Gardens, W., May 15
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I SUPPOSE it is in the order of things that utility should he a

prime consideration, but still one cannot but regret the wholesale

destruction which is overtaking the picturesque stones which

have given its name to the “Valley of Grey Wethers,” near

Marlborough. . .

This destruction lias been going on for some year-, as is vit-

nessed by the cottage^ in the neighbourhood built of “sarsen,”

but has of late been vastly increased by the demand for this

strong stone for the bridges on the railway now making between

Swindon and Marlborough. Nearly all the large blocks have

indeed already disappeared.

So far no attack has been made on the fine cromlech of the

“ Devil’s Den,” which lies at the foot of the valley. It has had

a narrow escape before, for a weather-beaten shepherd told me
some years back that he “minded” how when he was a boy

the farmer there got all the horses and oxen and tackle he could

in the parish and laid on to the capstone, and “ they draw cd ’un

and drawed ’un, but it warn't to be moved”*
The geological interest in thei-e rugged stones is consider-

able. They are found, more or less, all over the chalk range,

but always as scattered or isolated blocks. The temple at

Avebury was constructed of monoliths of this stone, so is mo^t
part of Stonehenge. The cromlechs of “Kit’s Cotty” and
“Wayland Smith’s Cave” are formed of it, and its curious

mode of weathering is well shown by the “blowing stone”
under Uflinglon Camp. There is hardly a village amongst the

chalk bills in w hich a mass of this rugged stone may not be seen,

but nowhere is it found in anything like the abundance which
has characterised the “Valley of Grey Wethers.”

It is, I believe, the generally-accepted view that thc*e

“sarsens” are the indurated remains of a tertiary stratum of

sand with which the chalk was once overlaid. Perhaps some of

your readers can inform me where these stones can be seen in

their native sand. The c :rcumstance of the fracture of some of

the “grey wethers” near Marlborough disclosing imbedded in

them what look to me like chalk flints possibly points to an
earlier origin for them. A. G. Renshaw
^ May 19

AN ENTOMOSTRACON LIVING IN TREE-
TOPS

T T is not to be wondered at that the moist and shady
A hiding-places between the leaves of the Bromeliads,
filled as they arc by food of various descriptions, should
be occupied by all sorts of animals, and that some of
these should have chosen them as their favourite abodes
and should have exclusively deposited their eggs in them.
And indeed, .according to Fritz Muller’s friend, Frieden-
reich, almost all the coleoptera peculiar to the Bromeliads
have been for the last thirty years found by him exclu-
sively in such places, and the same is probably true of
the larv.x of very many species of insects, and for the tad-
poles of the tree-frogs, which undergo their meta-
morphoses therein.

But for all this it is, as Fritz Muller, waiting from
Itajahy, November, 1879, says, a very astonishing thing
that there should be found living among the aquatic
animals in the tops of the woods a little crustacean whose
relations one is accustomed to find among the sca-weeds.
It is about one millimetre long, and is of the family of the
Cytheridae.

Of the two cosmopolitan genera, each rich in species,
Cypris and Cythere, into which the untiring investigator

'S®
salt ancl fresk watcrs of Denmark, Otto Friedrich

Muller, divided the bivalved crustacca, those of the first
(Cypris) live almost entirely in fresh, and those of the
second (Cythere) almost entirely in salt, water. Only a
very few isolated exceptions to this rule have as yet come
to light, and in the Brazils Fritz Muller only knows
Cythere as having marine species, while those of Cypris
are from fresh water

;
and never would he have expected

to meet with, on the trees of his wood at Itajahy, an old
Baltic acquaintance which he erewhile had collected when
wading bare-footed with Max Schultze in Greiswalder
Bay. At the first glance he did not recognise the Cythere

of the Bromeliads as a relation of its recent marine
cousins, because it differed a good deal in the shape of
its bivalved shell from all known species of Cythere, and
even from all known Entomostraca. These generally

possess laterally-compressed valves, which are broader
than they arc long, and are commonly bean-shaped. In

the Bromeliad-lodger the length of the valves is a good
deal more than the breadth, and, in addition, the ventral

surface is flattened, and has a longitudinal furrow,

reminding one of a coffee-bean. In consequence of this,

when this new form is out of the water, instead of falling

on its side as the others would do, it falls upon its back,

or upon its ventral surface. This is probably an adapta-
tion to its place of abode. In the sea the species of

Cythere climb up on the narrow filaments of the algse

;

and in the Bromeliads they must move about on the flat

surfaces of adjacent leaves.

While no recent entomostracon was known to^Fritz

Muller which this new form resembles, he was at^once

reminded of a species (Eipc pinguis) which occurs as one

of the oldest fossil Cytheridac, and which Barrande

described from the Silurian strata of Bohemia. This the

Bromeliad form very closely resembles, but it is just five

times as small. Fritz Muller describes this new form as

Elpuiium bromcliarum
,
for though it possesses no very

marked peculiarities in its feet, still it docs not fit into

even any of the genera into which the old genus Cythere

has been of late subdivided.

Elpidium Utromelia* urn, Fr Muller, t, Jnratl aspect ;
s, ventral "aspect ;

3, side view, right \nl\c* remc^ed; 4, anterior antenna
; 5, 6, posterior

antenna of male and of female . 7, mandible
; 8, maxilla

, 9, io, n, feet,

of and, and 3rd pairs , 12, last body segments ; 13 ami 14, egg and
young, frt m the ‘parent \.i!vrs, 15, Elpc fingtiL, Harr. Magnified
1 to 3 = 10 : 1 ; 4 to 12 — 71 • 1 . and 1 $ and 14 = 3

,,

i : 1.

Everywhere that Fritz Muller has looked for this new
form, from the sea-side to some hundred kilometres into

the interior, he has found it common in the tree-frequenting

Bromeliads of the primaeval woods. As it cannot, like

some other of the animals inhabiting such places, wander
from tree to tree, or even from one plant of Biomelia to

another, its distribution must be affected by beetles

(Agabus, Laccophilus, Hister, &c.), or some other of the
Bromelia investing forms. The young Elpidia, when
they leave their mother, are only o*2 mill, long, and
doubtless they cling to some of the flying insects, and so
are transported. As, however, the colonisation of the
Bromeliads is thus seemingly entirely left to chance, it
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is the more astonishing that these little Crustacea are

found in almost every Bromelind.

It cannot but sometimes happen that a few specimens

must be washed away into other waters, as on the

contrary, one may sometimes meet with a stray entrapped

Cyclops that has slipped into the Bromeliads. Vet Fritz

Muller has hitherto searched in vain for Elpidium in

running waters, which produce, among other species,

Cypris, Cyclops, Canthocamptus, Cliydorus, Alona, Camp*
tocercus, I’asithea, Moina, Ceriodaplinia, Simocephalus,

&c. It seems not to flourish outside the Bromeliads.

[Translated from A'osmor, February, iSSo. Elpidium
comes somewhat near to Elfiidia

,

Theel. E. P. W.]

ON THE PHYSICAL ASPECTS OF THE
VORTEX-ATOM THEORY

I
N all attempts to arrive at a satisfactory conception of

the ultimate constitution of matter, the grand difficulty

has hitherto been to reconcile the proved indestructibility

of the atom with its capacity for executing vibrations, as

demonstrated by the spectroscope. The ancients, by

assuming the atom to be infinitely hard, attempted in this

way to get over the difficulty of indestructibility (or in-

divisibility), but thereby debarred all means of conceiving

the u elasticity'' of atoms, or their known powers of taking

up vibrations of different periods.

When we consider the immense difficulty that there

must have been in conceiving how an atom could be

elastic (/ r., how its parts could be capable of free motion)

and yet its parts be incapable of separation from each

other, we may well excuse the attempt to explain inde-

structibility by the assumption of the qaalitv of infinite

hardness, unsatisfactory though it might be.

It is evident that if we are to renounce all idea of occult

qualities of “elasticity,” hardness, indivisibility, &c.,and

purpose to explain the facts without recourse to postu-

lates, we must assume the material substance of which

our atoms are to be formed, to be itself entirely without any

positive qualities, i.e., to be without elasticity, hardness,

rigidity, &c., and therefore to be freely penetrable in all

parts, or perfectly passive and inert. This is the perfect

liquid of the ^rtex-atom theory. There may be some
who would say that it is difficult to conceive of such a

liquid. On the contrary, we \enture to be able to prove

that such a liquid always conceived of whenever a liquid

is thought of. Thus, does any one in conceiving of a

liquid (water, for instance), regard the liquid as consisting

of solid (fie., more or le»s rigid) portions of matter sliding

over each other [as we might conceive solid masses

sliding past or through each other on a magnified scale];

and yet this is truly w hat the liquid (composed of mole-

cules) is in the actual fact. In short it is not a “ liquid"

at all. Vet wc concehc of it as liquid, ic., freely pene-

trable in all parts. We therefore contend that a perfect

liquid (or true liquid; is what is always conceived of, and

therefore that there can be no difficulty in regard to the

conception of the true liquid that forms the] basis of the

vortex-atom theory.

In the next place, it U an obvious condition to any con-

sistent conception of matter that matter must possess

extension
,

x or occupy space, i.e., so that two portions of

our liquid cannot occupy the same space at the same time.

If, therefore, the liquid fills ail space, it must be incom-

pressible. This is, therefore, not an arbitrary postulate.

The next question naturally suggesting itself would be,

how are portions of such a liquid to attain the properties

that we recognise in atoms ? Wc venture to think it will

be conceded as evident that the only conceivable way (if

it be admitted that the result is attainable at all) is through
motion [for thL is the only conceivable way in which the

liquid can be affected]. The further inquiry would there-

1 The qu'tlii} of Uktcn.LJit may <_\u. U rt^arUcd fit. included in the dcfiui-
tior 31 mi*t r.

fore be, what would be the character of this motion ? Now,
in order to fulfil the condition that the atom itself can be
brought to rest without losing its properties as an atom,

it is evident that the motion of the material forming it

must take place in such a way that the atom can remain
in one spot, or be to our senses at rest, i.e., the material

of the atom, although in motion, must not deviate from

one spot. We ask if there is any other conceivable

form of motion than rotary motion that would fulfil this

condition? Hence the necessity for looking to rotary

motion as the basis of the properties of the atom. In the

next place a portion of material in rotation must rotate

about an axis. If the ends of this axis were exposed, we
should have two points at rest, which would forfeit the

condition of motion being the essential basis of the

external qualities of our atom. The question is, therefore,

how is a portion of material to be in rotation about an

axis, and yet not expose the ends of the axis ? The only

conceivable answer (as we think will be admitted) is that

the rotating portion of material must have the form of a

closed ring, or complete circuit, so that the axis has no

ends. Wc therefore think it may be said beforehand that

conceding that the problem of the atom can be solved at

all (or if it be conceded that a fact can exist solely in

virtue of the explanation that underlies it) then the problem

could only conceivably be solved under the fundamental

conditions above developed, i.e.
,
under the condition of a

portion of material (having no positive properties in itself)

rotating in the form of a closed circuit.

This (as is well known) is what has been found to

satisfy the conditions for the atom by the application oi

mathematical analysis (without, apparently, that object

having been in view at all), and in a manner the most

remarkable in its completeness. It appears possible, in

view of the above considerations, that a profound and

competent thinker who had devoted himself to the subject

might have arrived, even before the mathematical analysis

had been applied, at the sole conceivable physical condi-

tions that in principle could satisfy the problem of the

atom (admitting the existence of the ’solution); but the

mathematical analysis can of course alone make t
the fact

of the solution apparent to us. It is related in the article

on “The Atomic Theorv of Lucretius” (North British

Review, March, 186S) that Hobbes had arrived at the

fundamental idea that the rotation of a portion of material

must be the basis to the solution of the problem of the

“ elasticity
r of the atom, without having applied any

mathematics.
The difficulty of the mathematical side of the vortex-

atom theory is curiously contrasted with the simplicity of

the physical side of the theory. If we suppose a cylin-

drical bar of india-rubber to be rotated about its longi-

tudinal axis, and the bar (still rotating) to be bent round

into a ring shape and the ends joined (the rotation of the

material of the ring being always continued), then this

may serve to illustrate in a simple way the motion of t e

material forming the vortex-atom. It is here apparent

that the material of the india-rubber ring (in our dlus-

trative case) may be in rapid motion while the ring itself

preserves a fixed position in space. It would seem to be

a pity if a spurious mystery should be allowed to envelope

this subject, which is unworthy of it, in view of the sim-

plicity of its physical basis. N o one doubts the difficulties

that had to be surmounted on the mathematical side of

the theory, but there is all the more reason on that account

that the extreme simplicity of the physical side of the

theory should be duly appreciated, and unnecessary

obstacles not be thrown in the way of its adoption, i be

tendency to invest physical subjects with a halo or the

occult [possibly partly attributable to the unfortunate

introduction into physical science of the spiritualistic con-

ception of “force"—in the sense of an action across

space without the intervention of matter] has probably

done more to hinder progress than any real difficulties
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We shall simply state the facts of the mathematical

analysis here, our business being more particularly with

the physical side of the theory. First it is shown by

incontrovertible mathematical proof that a portion of

material having the motion above described possesses

all the qualities of a solid. It is at the same time
it

ciasticf or capable of changes of form when acted on

throughimpact by other atoms—alwavs tending to return

to its symmetrical form when removed from constraint. It

is, moreover, proved to be competent to execute vibrations

of definite periods which it is the function of the spectro-

scope to measure. The atom thus constituted is demon-
strated to be incapable of being divided or severed by the

collisions of other similar atoms against it, and since this

is the sole means of acting upon it, the long-standing riddle

of indestructibility is thus simply solved, without the

necessity for any postulate of infinite hardness. As the

degree of hardness merely depends on the velocity of

rotation of the material, it follows that the vortex-atom

may possess any degree of hardness. Indeed, if we
imagine the atom to be magnified up to visible scale, it

might be conceived to be harder or more rigid than a
ring of steel of the same dimensions, since the hardness
of steel is limited by the resistance of the component
atoms to displacement.
The centrifugal tendency of the rotating material of the

vortex-atom is controlled by the exterior incompressible
liquid, and as there is no friction [there being no ultimate

solid parts in the rotating liquid to “ catch ” against the

inclosing fluid walls], the rotating portion therefore glides

smoothly over the incompressible liquid that surrounds it

like a pipe. Indeed, if we leave out of our conceptions

the portion of rotating liquid, then the surrounding liquid

actually forms a complete pipe in the form of a closed

ring. If the liquid in the pipe were to fly out, a temporary
void would be formed in it, which is impossible in a liquid

that already occupies all space. An idea of the resistance

of such a rotating portion of material to bending may be
got by attempting to deflect a gyroscope or spinning-top.

In the old idea of infinitely hard atoms there were diffi-

culties in forming a satisfactory conception of what took
place at the collision of two such atoms or how the re-

bound could effect itself (consistently with the conserva-
tion of energy). The following difficulty may also be
mentioned Since two such atoms are supposed to be
absolutely hard or unyielding, the area of contact at the
collision would necessarily be merely a mathematical
point. Now the intensity of a given pressure on a sur-
face is inversely as its area

;
and accordingly, since the

area is he.e a mathematical point (or infinitely small), the
pressure attendant on the collision of the two atoms would
require to be infinitely great. It may be a fair question
how even an infinitely hard atom is to withstand the
disintegrating influence of an infinite pressure .

1

In the case of the vortex-atoms they yield somewhat at
collision (without change of volume, of course), whereby
the encounter takes place over a surface (not a point)

; and
they rebound in virtue of their elasticity, due to the
motion of the material forming them.-
There would seem to be a view to a certain extent

prevalent that the vortex-atom theory essentially alters
the basis of the old-established ideas of solid indestructible
atoms surrounded by space in which they can freely move,
to which so many have accustomed their conceptions, and
worked upon to the successful discovery of new facts, and
which ideas, therefore, they might be reluctant to abandon.
This step, however, is not required at all. The main pur-
pose of the vortex-atom theory is to explain the “

elasticity ”

The fact of two such infinitely hard atoms heinp stopped in an inftnit
short Space at collision [for there is by hypothesis no gradual yielding! wn
by itself entail an infinite pressure in addition to the infinite pressure due
touching at a mathematical point.

a The rebound of vortex-atoms may be illustrated (as is known) rougl
oy the rebound of two smoke-rings from each other, or by the rebound
vortex rings i;. an ordinary (imperfect) liquid.

of atoms, retaining substantially everything else apper-
taining to the old atomic theories, merely removing the
unsatisfactory postulate of infinite hardness. For since

the perfect liquid (outside the portions of it that form the
atoms) opposes no resistance whatever to the passage ot

the atoms through it, or it is impossible to act on the

exterior liquid, it is therefore in this respect as if a void

existed outside the atoms. It is desirable, however, to

note that the vortex-atom theory involves essentially the
existence of the liquid outside the atoms, which performs
important functions, but since this exterior liquid is

proved to be incapable of appealing to our senses in any
way, it therefore in that respect may be said to play the
part of a void. The exterior liquid of the vortex-atom
theory corresponds to the void space of the theory of

Lucretius. With the above qualification, therefore, it

may be allowable, when we are not specially dealing with

the problem of the constitution of the atom itself, to leave

out of our conceptions the presence of the exterior liquid:

that which we call “ matter ” being the atoms, and not

the exterior liquid. In all practical problems of physics,

therefore (apart from the problem of the constitution of

the atom), we may properly regard the atoms simply as

clastic indestructible solids moving freely in space.

Moreover, since the motion of rotation of the material of

the atom is incapable of transference, and cannot appeal

to our senses, and this motion does not in any way alter

the position of the atom in space [but it is exactly as if

the atom itself were at rest]
;
wc can therefore, if we like,

leave this rotatory motion out of our conceptions, merely
keeping in view the result produced by the rotation, viz.,

the sharply-defined elastic indestructible solid thereby
formed. The function of the modern theory is accord-
ingly not to destroy the atomic theory of the ancients, but
rather to support it, by explaining how such indestructible

bodies can exist, without recourse to the unacceptable
postulate of infinite hardness. This old theory of the

atomic constitution of matter was really too firmly

grounded on reason and observation, as that one should

suppose that its very foundations could be shaken.

Broadly and generally, therefore, in practical problems of

physics, the essential points to recognise are that atoms

—

or molecules —arc elastic indestructible bodies, capable of

rebounding from each other without loss of energy, and of

executing vibrations of fixed periods. The existence of

this elasticity is a fact so definitely proved by the spec-

troscope, which actually measures the number of vibra-

tions executed per second by molecules, that it would
become a question to explain this fact, even if the vortex-

atom theory had not been proved to be capable of

affording a complete explanation of it. Indeed, not only

is the theory capable of doing this, but the vibrating

capacity possessed by molecules is shown to be a necessary

consequence of the theory, so that, therefore, the fact

might even have been deduced a priori

\

Considering how
enormously difficult it appeared to account for this fact

at one time, or how impossible it seemed to reconcile

the mobility of the parts of a molecule with the insepara-

bility of these parts by the most energetic collisions, and
how an explanation of this fact was at one time sought
after, it would appear not too much to expect that those
who hesitate to accept the explanation given by the
vortex-atom theory, should endeavour to define for

themselves wherein their grounds of objection lie. For
if the explanation of a fact be admitted to be substantially

complete, it would be at least unreasonable to look for

more. The question might also suggest itself as a fitting

one to any impartial inquirer, whether any other solution

to the problem of the constitution of the atom is in prin-

ciple conceivable
,
or whether [as in the case of many other

physical problems, the constitution of the ether, for

instance] but one solution is conceivable (or we have no
choice at all). It cannot be said at least that the theory
of vortex-atoms, or its physical side, is not simple

,

dealing
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as it does with the mere rotation of a portion of matter. 1

It is so far recognised that simplicity of the means to
the end is a general characteristic of nature. N 0 doubt
there maybe difficulties in the mathematical development
of the subject ; but if an atom be once proved to be
elastic and indestructible, that fact surely goes very far
10 supply all we want for the practical applications of the
theory. ' Of course there may be some refinements that
may present great mathematical difficulties. For instance,
Prof. Tait in his work, “ Lectures on some Recent Ad-
vances in Physical Science/’ mentions a case where a
vortex-ring is supposed to come into collision with
another in such a way that the motion is not symmetrical
in relation to the axis, and it is cited as an almost insur-
mountable difficulty to find what exactly takes place (in

iegard to particular vibrations or rotations developed,
possibly). But one might ask, is it necessary to know
this for practical problems of physics ? We may know
broadly that vibration or rotation is developed, and if so
(apart from the abstract interest of the question), do we
want to know precise quantitative details for practical I

purposes ? It might for example be extremely difficult
to determine mathematically the exact deformation or
changes of form (vibrations, &c.) that a steel ring under-
went when thrown against the hard surface of an an\il;

,
.... __

t

but the practical question is, do we want to be acquainted I expressed in the fundamental equations. The disciple of
with this for any ordinary problem that might occur, or in 1 Lucretius may cut and carve his solid atoms in the hope
order to appreciate the general principles of impact, for

j

of getting them to combine into worlds
;
the follower ot

instance? So in the case of vortex-atoms, no doubt ' Boscovtch may imagine new laws of force to meet the
many instances might be cited when it would be difficult 1 requirements of each new phenomenon

;
but he w'ho

to ascertain precise results, but the practical question is, 1 dares to plant his feet in the path opened out by Helm-
Does this prevent our applying the theory to ordinary

j

holtz and Thomson has no such resources. His primitive
physical problems,2 or to dynamical phenomena involving fluid has no other properties than inertia, invariable
questions of principle? For possibly it may not be

j

density, and perfect mobility, and the method by which
the motion of this fluid is to be traced is pure mathe-
matical analysis. The difficulties of this method are

enormous, but the glory of surmounting them would be
unique” fp. 453-
Much misapprehension would seem to exist in regard

to the physical side of the theory, especially in Germany,1

where the mathematical investigations out of which it

sprung, had their origin. Some appear to be unable to

totally immersed body,
fc

such as a fish) encountered a
mysterious resistance in addition to the mere friction of
the molecules of water on its sides, is now known to have
been a pure delusion. If it w*ere not for the fact that the
water consisted of molecules or ultimate rigid parts which
are caught and put in motion by the rough sides of the
ship, there would be demonstrably no resistance at all.

Hence the absence of resistance in a true liquid (which is

not formed of ultimate rigid parts or molecules). If the
molecules or ultimate rigid parts of which an ordinary
“liquid ” consists, were to be liquefied, a being immersed
in it would (if conscious) imagine he was surrounded by
empty space.

The late Prof. Clerk Maxwell in a review of the theory
of vortex-atoms in the ‘‘Encyclopaedia Britannica” for

1875, under the word “ Atom/* makes the following

remark on the theory :

—

“But the greatest recommendation of this theory from
a philosophical point of view, is that its success in

explaining phenomena does not depend on the ingenuity
with which its contrivers ‘ save appearances’ by intro-

ducing first one hypothetical force and then another.
When the vortex-atom is once set in motion, all its

properties are absolutely fixed and determined by the
laws of motion of the primitive fluid, which are fully

necessary to know the exact vibrations developed at a
collision (for instance), provided we recognise the funda-
mental point that energy is conserved, and that the atoms
can rebound from each other like perfectly elastic solids.
It would be a pity if the mere difficulty of arriving at
precise mathematical results of a refined character, should
be mistaken by some for mystery, or it would be a thing
to be regretted if there should be any tendency to throw
a veil of the “ occult ” over what in its physical basis (at 1 conceive how motion should take place in a material
least) is very simple, this procedure only hindering pro-
gress and rendering a dosed book what might be a most
interesting branch of mechanics.
The investigations regarding the perfect liquid have

already (as is known; thrown some important light on the
important practical question of the resistance of ships.
Mr. Froude has especially devoted himself to these

j

substance continuously filling space, losing sight of the
! fact that the liquid outside the atoms plays the part of a
void (in so far as it cannot appeal to our senses)—or it is

onl) the atoms that affect our perceptions. Others fail

;
totally to appreciate the simplicity of ibe physical side of

I

the theory, and seem to think it involves arbitrary

postulates, whereas the main peculiarity of the theory is

inquiries. The old idea that a ship (or more correctly a 1 its freedom from positive assumptions, inasmuch as the
theory evolves all the properties of matter out of the

j

motion of a material substance, which without this motion

j

has no positive qualities at all, and could not appeal to

our senses. The fact seems to be overlooked that if we
renounce the occult quality of ligidity in the atom, wc

! have no other resource than a liquid (*>., a substance

ithout rigidity). Much of the misunderstanding on the

subject may no doubt be due to the scarcity of the literature

I relating to it, and the extreme brevity and absence of

;
detail or attempt to assist the conceptions regarding the
physical side of the theory. This want the author him-

;

self has much felt, and having been at considerable

1 trouble to render cleai his own conceptions as far as he
.

. , - could, he has thought that theresultof this analysis might
1 n

-

ot pcrhap
?
be imacceptab,e inthe °f a pap?<- ~

It would seem to be the tight by ci.mr that the primary tiug fr rm < f the
vortex-atom involves sf m< thing t ornpl.cat^tl in it I venture to think mat
this is cnly one of those first mij ro*- nils, u huh v. .11 disappear on rt flu t.ng
on the subject. First, many facts strongly indicate ib.it matter possesses »
mere or less open .structure (or is highly p rntis) These ring m de-cults
»uuld give matter an < pen structure. It wmld seem alsn independently
pr »baLie that a molemle should have no more material in it than is essential
to give it a certain am< unt of t * U ns/on, or to make it or copy a certain ranj,e
of spate Why should we -aipp sc that waste or appannt supi rfluity of
materia) in a molecule that a * olid structure throughout wruid involve?
1> es not this violate one < f tht fundamental principles of largo scale archi-
tecture, when, siij crfluity of material is reo gmsed as one of the Worst faults,
and mcehanieal principles are admitted!) mdependf nt of scale " 1 he shape
for the atom is evidently the simpb -t elementary form to satisfy the condition

* ' tttnuon combined with the minimum waste or expends
icw i f thc^e C'lnx.dtra’inns, tht rmg-shaj e, the primary
vortex atom theory, nuy ‘erm in itself indrp< nduitly

ooame. mueeti, u seems a rematkahle far t that the main mnd.tions in-
atably Jed up to by this tlieorv by a rigid mathemat.eal process, are pre-

f the atom, proved by the sjiectrosropc, (j) the open structure of the atun,m harmony with the transparency of some b' d.es to light, the free passage of
the na^n- tic disturbance through all bodies, and numerous other facts— not

n
\Tra the phy> ical theory of gravity. In short, it would appear tnat it

would be neers ary to infer the existence of indestructible elastic atoms

ad°no* i~™
Cllirt

’ ' N7“ ^ l^t Vor,cx ttlom the ry (which explains this fact)

w
~ J kfi/\

n
Vi

r has seen from German comment* on Prof Tail’s

regarded hv / j r
referred to (German translation] has been

ZSvm l

‘r
d
,

,f1,(VlUy mentioned were of Mid. a natureub to prevent the practical adopt.on of the theory.

thephysical aspects of the theory, 2 For there are no doubt

1 The writer has had personal experience of this, partly through corre-

spondence. and partly through the literature relating to the subject. Quota-
1

tions from the writings of Pr if . Zd liner especially iieem to show a want of

i
ftppreriafon of the physical points of the theory at their true value and
igmfican

“A-. .v^.,rd* sources of info mation as to the vortcx-atoin theory, the

following may be mentioned. Sir William Thomson, “< >n Vortex-Ata
-

/'

, July, 1B67. Prof. Clerk-Maxwell, article “Atom/* Jbncyc.

1875. Tht theory is dealt wall to some extent m a popular
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many investigators in the paths of natural science who

may find some difficulty in realising the physical basis

and real bearings of the theory, and who nevertheless

take a rational interest in the solution it is capable of

affording to some of the greatest difficulties of molecular

physics. The whole structure of physics may be said to

rest upon a molecular basis, and therefore the importance

of a right view of this basis cannot be over-estimated.

The old theory of perfectly rigidmolecules put an immense
difficulty in the way of the development of physical results

upon such a groundwork. A theory of elastic molecules

therefore becomes of the utmost importance as a practical

working hypothesis, and the accordance with observation

of new results predicted from this hypothesis as a basis,

will then form additional confirming illustrations of its

truth. The removal of any misunderstandings that might

be obstacles in the way of the use of the vortex-atom

theory as a working hypothesis becomes, therefore, a

point of considerable importance. Those more especially

who have handled the spectroscope and viewed the

exquisite precision of its lesults, become impressed with

the certainty of the groundwork upon which their molecular
studies are based, and no less imbued with the conviction

of the existence of that explanation that forms the basis of

the facts that are recorded with such unfailing accuracy.

S. Tolver Preston

COMPARATIVE ANATOMY OF MAN

'

I.

/T'HE great scope and interest of the subject of anthro-

* pology, as well as its most convenient subdivisions,

are well illustrated by the prospectus of the teaching at

the Anthropological Institute of Paris. There are at

present six chairs :—(1) Comparative Anatomy in Rela-
tion to Anthropology, by Broca

; (2) Biological Anthro-
pology, or the Application of Anatomy and Physiology to

Anthropology, by Topinard
; (3) Ethnology, or the Study

of the Races of Man, by Dally
; (4) Linguistic Anthro-

pology, by Hovelacque
; (5) Palaeontological and Pre-

historic Anthropology, by Mortillet
; and (6) Demography,

which includes what we co nmonly call social and vital
statistics and Medical Anthropology, by Bertillon.
These subjects are publicly taught in a school sup-
plied with all necessary appliances, founded partly by
private munificence, but also liberally subsidised by the
Municipality of Paris and the Department of the Seine.
There is also at Palis a complete course of general
anthropology given yearly by M. de Quatrefages in
connection with the magnificent museum at the Jardin
des Plantes. To these institutions we have nothing
comparable in England, and neither at our Universities
or elsewhere is any branch of anthropological science
systematically taught. The present lectures only embrace
a small portion of one of the six subdivisions enumerated
above, that of biological anthropology. This science is
purely one of observation, and in proportion as the ma-
terials upon which our observations are founded are
multiplied, so will the value of the observations be
increased. These materials are collected in museums,
which at present in this country are not so complete as
might be desired. The largest public collection is
that of the College of Surgeons, containing about 1,200

different races
; the largest private collec-

rnnc-^
f t>

ui
Barnard Davis

> of Shelton in Stafford-
shirc, considerably exceeding that of the College bothm number and variety of specimens. Happily these
areaboiit to be united, and, under the care of the Councilof the College, will be made accessible to all whowish to pursue the study of anatomical anthropology.
on article on “ I he Atomic Theory of Lucretius,” North British RMarch, .868. aUo.by Prof. Tail, io his work ‘•Lectures on r!'™

I

Advances m Physical Science.”
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r’* lectures at the Royal College ofurgeons. March 1 to March 19, on the Comparative Anatomy of Man.

Besides the Barnard Davis collection, only a small
portion of which has as yet been received, one of the
most important additions to the museum since the last

course of lectures is a series of skulls collected in the
Fiji Islands in 1876 by Baron Anatole von Hiigel, forming
part of a donation made by Mr. Erasmus Wilson. They
consist of sixteen crania of the Kai Colos'or mountaineers
of the interior of the western portion of Viti Levu, and five

crania from the eastern coast and small islands adjacent.

The inhabitants of the Fiji group are generally described
by ethnologists as a mixed race, compounded of Me-
lanesians and of brown .Polynesians, as the islands are
situated on the confines of the territories inhabited mainly
by these two races, and the few crania hitherto accessible
have favoured this view. Those, however, of the Kai
Colos brought home by Baron von Hiigel, and which
probably represent the most primitive native popula-
tion of the islands, show all the characters of the purest

Melanesian type, without the slightest trace of Poly-

nesian mixture. Their purity is shown by their wonderful
similarity, and by their very peculiar and strongly-

marked characters, discernible with equal facility in

both sexes and at all ages. They are large, the average
capacity of eight adult males being 1,482 cubic centi-

metres
;
and with muscular ridges and impressions strongly

developed. In proportion to their length, they are the

narrowest crania known, having an average latitudinal

index of only 66*3. Not one has the index so high as
70 o, and in one it descends as low as 61*9, which is below
that of any other normal skull in the collection. The
height in all very considerably exceeds the breadth, the
average altitudinal index being 74*1. They thus belong
to the most strongly marked hypsistenocephalic type. The
zygomatic arches are very wide compared with the
cranium. The brow ridges are strongly marked, though
less so than in the Australians. The orbits are low and
quadrangular, the nasal bones short, though rather

prominent, and the nasal aperture wide (index 57 *i), the

jaws prognathous, though not to an extreme degree,
and the teeth large. The skeleton of the face thus con-
forms with what is generally found in the Melanesians or

Oceanic negroes, but the features are on a larger scale

and more strongly pronounced than in the inhabitants of

many of the New Hebridean and Papuan islands. The
sktill of the Tongans and Samoans, living on islands

scarcely 300 miles from the Fijis, presents the greatest

possible contrast to that ju->t described. It is short and
round (latitudinal index 82‘6), the orbits are round, the

nasal bones long and flat, and the aperture narrow (index

44*3), and the jaws are not prognathous. It is well known
that for a long time the Tongans have been in the habit

of visiting the Fijis, especially the smaller islands to the

east of the group, and that there is in the inhabitants of

that region a considerable infusion of Tongan blood.

Five skulls of natives of the small isLand of Vanua
Balavu, where this influence is supposed to prevail,

show a distinct deviation in every character from that

of the Kai Colos, and the^e deviations are, without
exception, in the direction of the Tongan or Polynesian
type. The average latitudinal index is raised to 71*9;
the nasal index is 50*0, the orbits intermediate in form,
and the prognathism much reduced. No skulls have as
yet been examined from the second large island, Vanua
Levu, and the numbers of those just described are, per-

haps, not sufficient to draw any great conclusions from,

but, as far as they go, they tend to show that, so far from
the Fijians generally being a mixed race, the mass of

those that inhabit the interior of the large islands are
remarkably pure, and of the Melanesian or Papuan
type in its most characteristic, almost exaggerated, form,
but that the natives of the coast districts and outlying
islands to the east show certain tendencies towards the
brown Polynesian type, and as these are the people with
whom European visitors to the Fijis have mostly come
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into contact, an undue impression has been created as to cephali of the shores of the Euxine, present examples of
the extent of the mingling of the races. At all events, this form,
little countenance is given by these facts to the view, As far as can be ascertained by observations upon the
which rests chiefly in the interpretation of some ancient North American Indians, no impairment of the intellect
legends, that at a former time the Tongan influence is produced by these strange alterations of the form of
was much greater in the Fiji Islands than it is at the cranium, and consequently of the brain. The families
present. of the chiefs, in which alone it is practised in many tribes.

Races ofAmaica.—Two extreme views have been held maintain their ascendancy over the lower orders and
as to the unit} 01 diversity of the races of man inhabiting slaves with undeformed heads. Foville, however, appears
the American continent. It has been said on the one to have traced numerous cerebral lesions among the
hand that tf when you have seen one Indian you have peasant population of France to tlic custom of tightly
seen all/’ and on the other, that as much difference can bandaging the heads of infants.

be found in the native Americans, as among the in- No motive can be alleged for this singular and wide-
habitants of the Old World. Both statements are spread practice, except blind obedience to custom or
exaggerations, the truth 1\ ing between the two. A source fashion, precisely as in many analogous cases of barbarous
of difficulty in studying the cranial conformation of distortions or mutilations of parts of the body, the origin

the Americans lies in the wide-spread practice of of which is lost in the depths of antiquity. Without look-
deforming the head artificially in infancy. This habit ing as far off as China, very few men or women in England
prevailed extensively but not uniformly throughout all the can boast of feet which are not quite as much altered
western parts of the continent, from Vancouver’s Island by artificial compression in youth from the form given by

;

down to the southern parts of Peru. It also occurred, nature as are the heads of the Chinook Indians. The
though less generally, in the southern part of what is now far more injurious constriction of the w’aist, so commonly
the United States, and in the West India Islands. It practised by w omen of nations which occupy the highest
was forbidden to the Peruvians in 15S5 by the synod of rank of civilisation \et attained by mankind, is only
Lima, and again with severe penalties in 1752. In another example of the same strange propensity to
British Columbia it has only recently fallen into disuse, tamper with a form which good sense as well as good
The custom is, or perhaps we may almost say was, not taste ought to teach was the most perfect that could be
confined to America. Hippocrates and various other designed.
writers of his age, speak of the Macrocephali, people who The natural history of the population of the great Ameri-
dweh on the eastern shores of the Black Sea, who can continent, as it existed before the changes wrought by
purposely altered the form of their children’s heads, the European conquest, which followed the adventurous
Skulls thus deformed have been found in ancient tombs voyage of Columbus, offers an interesting but difficult

in the Caucasus (especially near Tiflis) in the Crimea, problem to the anthropologist. Do all the various tribes

and, though less numerously, at various places, along the (1,700 are enumerated by Keane, and these must be but a
course of the Danube, and extending as far as the south small portion of those formerly existing), extending from
of France. These have been assigned to Avars, Huns, the Polar Sea to Cape Horn, through such various climates,

or Tartars, but more probably belong to the Cimmerians, and inhabiting regions so diverse in their physical charac-

who originally inhabited the region where they are now ters, belong, as many waiters have averred, to one primary
found most abundantly, and spread westward over division of the human species, or are they capable of being
Europe some centuries before the Christian era. The divided into groups, having as strongly-pronounced dis-

custom, though in a modified degree, is scarcely yet tinctive characters as arc to be found ampng the inhabi-

extinct in the south of France. Cranial deformation, tants of the old world, as has been stated by others?

though usually only of the simple occipital form, is also Again, if wc find difficulty in di\iding them into well-

practised in many parts of Asia and Polynesia, though marked groups, do wc find such unifoimity of characters

quite unknown in Africa or Australia. as to lead to the belief that they arc all of common
Many attempts have been made to classify the various origin, or have wc reason to think that they are the result

kinds of cranial deformation, but as they pass insensibly of the mingling together in various proportions in different

into one another, it is not very eas% to do so. They may, districts of two or more distinct sources of population ?

however, for com cnicnce of description be grouped thus : Furthermore, inquiry will naturally be directed to their

1. Simple occipital flattening, often probably undesigned, relation with other people. Whether we consider them
being occasioned by the pressure of the board or hard as one or as sacral people, we shall have to ask with

pillow upon which the child is laid
; this is very common which of the races of other parts of the world are they

among the ancient Peruvians and also among sonic most nearly allied.

Mongol tribes and Pohnesians. 2. Simple frontal The views till lately held as to the peopling of America,
flattening, also common in Peru, though less so than though perhaps under various modifications and disguises,

some of the following forms; also among the Caribs and in may be grouped under two heads:—(1) That the in-

the island of Maliicollo, in the new Hebrides. 3. Fronto- habitants of that continent were a distinct auctothonous

occipital flattening, with lateral (compensatory; expansion, or indigenous people, cieated in the country in which they

usually unsyinmetrical. This, which may be depressed were found, and therefore not related to those of any
or elevated according to the point at which the greatest other land. This is the theory of the polygenistic school,

occipital pressure is applied, is the commonest form but is probably not held by many scientific men of the

among the Indians of British Columbia and Vancouver’s present day. 2. The monogenists mostly believed that

Island, and is also met with in Peru. Ihe head is com- they are descended from an Asiatic people, who in com-
pressed between pads of birch bark and mosa from birth paratively recent times passed into America by way of

to the age of twelve months. During subsequent growth Behrings Straits, and thence spread gradually over the

it recovers somewhat from the extremely flattened form whole continent, as far as Cape Horn, and that their

that it usually presents at that age. 4. Elongation by nearest allies must therefore be looked for in the north-

lateral as well as frontal and occipital pressure. In this eastern regions of Asia. It has also been thought by
form the head is symmetrical, and the sides comprcsecd. those who have held the same general views, that at all

It is pioduccd by bandages passing round the forehead, events a partial peopling of the American continent may
vertex, and occiput, and is variously modified, according have occurred from Southern Asia, by way of the Poly-
to the mode in which the^e arc disposed. The Aymara nesian Islands, or from North Africa, across the Atlantic.

Indians of the neighbourhood of Lake Titicaca, in Peru, The discovery of the great antiquity of the human race in
some of the tribes in Vancouver's Island, and the Macro- America, as well as in the Old World, has led to an
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important modification of these theories. The proof

of a very considerable antiquity rests upon the high and

independent state of civilisation, which had been attained

by the Mexicans and Peruvians at the time of the Spanish

conquest, and the evidence that that civilisation had been

preceded by several other [stages of culture, following

in succession through a great stretch of time, but the

antiquity of the quasi-historical period thus brought out,

is entirely thrown into, the shade by the evidence now
accumulating from various parts of the United States,

Central America, and the Pampas, that man existed in

those countries, and existed under much the same condi-

tions of life, using precisely similar weapons and tools,

as in Europe, during the pleistocene or quaternary
geological period, and, perhaps, even further back in

time. As in Europe his works are found associated

with the remains of Elephas primigenius
,
and other

extinct mammals, so in America are they found in

contemporary deposits with those of Elephas columhi. If

the inductions commonly made from these discoveries be
accepted, and the fact admitted that men lived both in

Europe and America before the surface of the earth had
assumed its present geographical conformation, the data
from which the problem of the peopling of America is to

be solved are altogether changed. Recent palaeonto-
logical investigations, especially those carried on with
such great success in the neighbourhood of the Rocky
Mountains, show that an immense number of forms of
terrestrial animals that were formerly supposed to be
peculiar to the Old World are abundant in the New

;

indeed many, such as the horses, rhinoceroses, camels,
&c., are more numerous in species and varieties in the
latter, and therefore the means of land communication
between the two must have been very different to what it

is now. Taking all circumstances into consideration, it

is quite as likely that Asiatic man may have been derived
from America, as the reverse, or both may have had their
source in a common centre, in some region of the earth
now covered with sea.

However this may be, the population of America has
been for an immense period practically isolated from the
rest of the world, except at the extreme north. Such
visits as those of the early Norsemen to the coasts of
Greenland, Labrador, and Nova Scotia, or the possible
accidental stranding of a canoe containing survivors of a
voyage across the Pacific or the Atlantic, can have had
no appreciable effect upon the characteristics of the
people.

The evidence derived from the study of the physica
characters of the Americans shows that there is, consi-
dering the vast extent of the country they inhabit, and the
great differences of climate and other surrounding condi
tions, a remarkable similarity in essential characters, with
at the same time much diversity in detail, and in othci
characters which perhaps are not of such primary import-
ance as has often been thought. The construction of the
numerous American languages, of which as many as
1,200 have been distinguished, is said to point to unity
of origin, as, though widely different in many respects,
they are all, or nearly all, constructed on the same general
grammatical principle, that called polysynthesis, which
differs from that of the languages of any of the Old World
nations. In mental characteristics all the different Ameri-
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the Americans as one race, it is not

intended that they are more closely allied than the different
Aryan people of Europe and Asia.

The physical or anatomical characters of the American
native people, taken as a whole (leaving out for the pre-

sent the Eskimo), may be thus described :—In stature

there is considerable variation. Among them are the

tallest known people on the earth, the Tehuelches or

Patagonians, who, though not the fabled giants of the

early voyagers, appear, by all trustworthy accounts, to

attain an average (for the men) of from $ feet 10 inches

to 6 feet, which exceeds that of any other race. Some of

the North American Indians are also very tall, 381

Iroquois carefully measured during the late war giving a
mean height of 5 feet 8*3 inches. On the other hand, the

Fuegians, and especially the Peruvians, arc small, the

latter not averaging more than 5 feet 3 inches. There is,

however, no pigmy race on the American continent, like

the Bushmen, Negritos, and Lapps of the old world.

The hair, always a character of primary importance in

zoological anthropology, is remarkably uniform. Its

prevailing, if not universal, colour is black, or intensely

dark brown. The pale and auburn colour of the hair of

Peruvian mummies is probably due to accidental bleach-

ing, and the fair hair, said occasionally to be met with in

existing tribes, may be the result of European admixture.

It is always straight and lank, though sometimes coarse and
sometimes silky in texture, a variation dependant upon the

thickness of the individual hairs. In transverse section it

approaches the circular form, perhaps more nearly than
in any other race, though in this and other characters it

resembles that of the Asiatic Mongolian people. On the

scalp the hair grows abundantly and often to a great

length ;
in many North American Indians it has been

known to trail upon the ground when standing upright.

N ot less characteristic is the rarity or absence of hair on
the face and other parts ofthe body. The skin is smooth
and soft, and of various shades of brown, though cinna-

mon (commonly called copper colour) is the most charac-

teristic. Some Californian Indians and the now extinct

Charruas of Uruguay were said to be nearly black ;
and

some scattered tribes, both in North and South America,
arc described as being nearly as fair as Southern Euro-
peans. The shade of the colour appears to have no
relation to the external conditions, such as heat, moisture,

&c. Though the features of various tribes, and of par-

ticular individuals in each tribe, show considerable diver-

sity, a characteristic type prevails throughout the great

majority of the whole people from north to south. The
forehead is usually retreating

;
the face wide in the malar

region, narrowing towards the chin
;
the brows prominent,

overshadowing rather small, sleepy, half-closed eyes : the

nose long from above downwards, and narrow ; the

dorsum, as seen in profile, usually arched, rather sunk at

the root, then projecting somewhat horizontally, and
making a tolerably sharp bend down to the tip, which is

not produced down below the septum
;
though this form is

very frequently met with among all tribes, there is some
divers ty, and the profile is sometimes simply arched and
sometimes straight, but a broad flat nose is very rarely

met with ; the mouth is wide and prominent, the lips

rather thin ; the chin well formed, narrow, but pro-
minent; the ^hole face below the eyes long and large,

the malar bones projecting laterally, and the lower jaw
large,

{To be continued,

.)

VARIATIONS FROM MARIOTTERS LAW

THE universal application of the law enunciated by
Mariotte and Boyle, that the “volume of an

aeriform body is inversely as the pressure to which it is

exposed/’ was brought into question at an early date after

the publication of the famous experiments on which the
principle was based. Oersted and Schwendsen established
in 1826 for easily liquefiable gases that the elasticity does
not keep pace with the pressure. At about the same
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time Despretz showed that notable variations took place air, nitrogen, and carbonic acid experienced a constant
in the case' of air above a pressure of fifteen atmospheres, decrease of elasticity when submitted to pressures rising
Arago and Dulong, intrusted by the French Academy to thirty atmospheres, while under the same conditions a
with the verification of these observations, carried out a regular increase of elasticity in the case of hydrogen
carefully conducted scries of experiments on the comprcs- occurred. A few’ years later Natterer of Vienna published
sibility of air extending up to tw enty-seven atmospheres, but some remarkable experiments on the compressibility of
came, however, to the conclusion that Mariotte’s law was gases, making use for the first time of enormous pressures,
correct. This opinion was strengthened by Pouillet’s reaching in several cases nearly 2,800 atmospheres. While
researches in so far as it related to the then so-called Natterer's methods of measurement were by no means
permanent gases, while confirmatory evidence was brought exact, the results of his experiments showed beyond
in favour of Oersted and Schwendsen’s experiments on doubt that for pressures above eighty atmospheres oxygen,
easily liquefiable gases. This view of the correctness of nitrogen, and carbonic oxide possessed the same peculiar
the law for a certain group of gases was held by the property manifested ordinarily by hydrogen, viz., the
scientific world until 1845, when Regnault, by a brilliant volume of the compressed gas being greater than that
series of experiments of the most exact kind, showed that demanded by Mariotte’s law. The verification of Natterer’s

results was undertaken in 1870 by Caillctct, whose name
has been so prominent of late years by his success in

liquefying the so-called permanent gases. By making
use of one of Desgoffe’s manometers he experimented on
air and hydrogen up to 600 atmospheres, and obtained
figures comparing very closely with those published by
Natterer.

So much for the data on this subject up to within a
recent period. While the general truth of the results

chronicled by Natterer and Cailletet was accepted by the
physical world, it was still regarded as of prime import-
ance to carry out the experiments under the influence of
pressures with regard to the measurements of which there
could be absolutely no doubt. The only practicable
method of attaining this end was evidently to make use of
enormously high columns of mercury. In j 875 Dr.
Andrews attempted the solution of the problem in this
manner, but was forced to succumb before the mechani-

cal difficulties attendant upon its execution. The French
physicist M. E. H, Amagat, who has devoted his atten-

tion for a number of years past to the phenomena of com-
pressibility, appears to have been more successful in

overcoming the manifold obstacles in the wray of accom-
plishing the task, and furnishes 1 an interesting account
of what is certainly one of the most remarkable tours do
force of modern experimental physics. It consisted in

making exact measurements of the changes in volume of
gases when submitted to the pressure of a column of

mercury of over one-fifth of a mile in height. In order
to give a correct idea of the conditions under which

|

Amagat's important results have been obtained, we will

! describe briefly the three essential elements of the ex*-

periments ; the locality, the column of mercury, and the

apparatus for receiving the pressures, communicating
them to the gases operated upon, and measuring the

1 Annnh’s d? Chhnie rf de F't vsiynr [5], xix. 34 Mars, t 38o .
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changes in volume. The latter (Figs, t and 2) consisted

of a massive block of cast iron containing two cavities
;

one (c) for the reception of the extremity of the column

of mercury, the second (i>) for the reception of the gradu-

ated tube (m) inclosing the gas to be experimented upon.

A narrow passage connects the two with each other

and (F) with the reservoir of a powerful pump, while

conical screw-taps (r', p") manipulated from the outside

permit the openings into the cavity beneath the column of

mercury or into the reservoir of the pump to be closed at

will. The manometer (m) containing the gas to be com-

pressed is of glass tubing, having an internal diameter of

1 millimetre and an external diameter of 10 millimetres,

and is graduated for a distance of 50 centimetres. It is

inserted hermetically into a massive bolt (b), which enters

into the second cavity (d) of the apparatus. The free

portion of the manometer is inclosed by a roomy glass

tube, through which flowing water maintains a constant

temperature, and that in turn by a copper cylinder, to

guard against accidents. Mention can only be made

here of the ingenious devices for closing hermetically all

the joints. The second important feature, the tube (c)

for containing the column of mercury, is formed of pieces
of steel tubing-internal diameter 2 millimetres, external
5 millimetres—united by specially prepared joints, which,
while closing hermetically, are still easily attached or
detached. The place chosen for the most noteworthy
experiments was the coal-mine of Verpilleux, in the
neighbourhood of St. Etienne. This pit reaches a depth
01 327 metres, and a constant temperature prevails at the
bottom.
The experiments made here were confined to nitrogen

gas. The chief features of an experiment are as follows
A vessel containing warm, dry mercury is placed in the
large cavity (ft) of the apparatus. The manometer con-
taining dry pure nitrogen and terminating in a capillary
point is then introduced beneath the mercury, the point

j

is broken off, and the bolt inclosing the manometer is

screwed into its place. Sections of the steel tubing (c)

are then screwed on, one above the other. After the
addition of each section mercury is forced into the appa-
ratus by the pump, and mounts to the top of the tube

;

the height of the column of mercury is measured, the

volume of the compressed gas is read off by means of a

cathetometcr, and thus the series of observations proceeds

slowly until the mouth of the pit is reached. As can
easily be imagined, such experiments in the shaft of a
coal-pit arc by no means easy or pleasant to perform.
We can here allude only to the numerous elaborate pre-

cautions taken by M. Amagat to insure accuracy in mea-
surement and reduce all possible causes of error to a
minimum. The divergences in corresponding scries of
observations never exceeded one-tenth of 1 per cent.

Coming now to the results of the experiments made on
the compressibility of nitrogen at Verpilleux, we notice,

firstly, that the compressibility increases slowly until it

reaches a maximum at about 65 atmospheres
;
secondly,

that it decreases equally slowly until it reaches a normal
figure at about 91 atmospheres; and thirdly, that after

passing this point it decreases rapidly until at 430 atmo-
spheres the volume of compressed gas is five-fourths of

what it would be if Mariotte’s law were true. In the

following table the first column contains the pressures in

atmospheres of the column of mercury, the second those

deduced according to Mariottc’s law from the correspond-
ing volumes of compressed nitrogen, and the third the

differences between the two :

—

Pressures
observed

Pressure*
calculated.

Differences.

27*280 ... 27*289 0*000

46 *496 . .

.

46*580 ... + 0*084

62-034 ... 62*251 ... + 0*217

73 r°> •• .. .. 73-lSl ... + 0*188

80-580 ... 80*728 ... + 0*140

90-975 90-978 ... + 0003
I09'I7I ... 108-665 - 0*506

126*896 . . 125-388 ... . ... - 1*508

i68*Sio ... 162-835 - “ 5*975

208*635 ... . ... 196-224 ... - 12*411

251*127 ... 229*271 ... -21*855

W934 ••• .. 256*669 ... - 34-275

332-039 . . 282 -544 ... - 49*495
373-302 ... 306*055 ... - 67*247

430*773 335*707 ... - 95 066

After having established the above table of the changes

in the compressibility of nitrogen, M. Amagat was in a
position to study the analogous phenomena in the case of

other gases with much greater case. For this purpose it

was simply necessary to replace the tube for the column
of mercury in the apparatus just described by a mano-
meter filled with nitrogen, the counterpart of that used

for the gas under examination. By means of these

modifications of his original apparatus M. Amagat has

prepared very accurate tables for the changes in compressi-

bility up to 400 atmospheres of air, oxygen, hydrogen,
carbonic oxide, ethylene, and marsh gas. In M. Amagat’s
graphic delineation of the variations from Mariotte’s law
in the cases of the seven gases mentioned, the abscissae

correspond to the pressures in metres of mercury, while

the ordinates correspond to the difference between the
products of the pressures into the volumes and unity, i.e. y

to the variations from Mariotte’s law. They all start from
a common point— a pressure of 24 metres. The curves

of nitrogen and hydrogen are however continued to a

minimal measure in accordance with Regnault’s data.

The minimum ordinate of the ethylene curve, which is

425, could not easily be given.

In glancing over the curves we see that the most
conspicuous variations occur in the case of those gases
most nearly approached to the conditions of liquefaction.

The variations in the curve of oxygen are much more
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marked than in that of nitrogen, while the curve of air
lies between the two. Further, hydrogen is the only gas
not exhibiting a minimum of the product of pressure and
volume. As hydrogen is, so to say, the most perfect gas
known, it would seem probable that on being forced to
assume a state of tenuity allied to that of hydrogen, />.,
by being exposed to elevated temperatures, the other
gases experimented upon would yield curves resembling
more and more that of hydrogen, until finally tempera-
tures would be attained at which the convexity of the
curves would totally disappear. The results chronicled
by M. Amagat, taken in connection with those ascertained
by other investigators in experimenting upon gases
compressible at ordinary temperatures, would fairly allow
the establishment of a law that when a gas on being
compressed gives constantly increasing numbers for the
product of the pressure by the volume—which according
to Mariotte's law should remain unity—it is at a tempe-
rature above its critical* point

; or, to use Dr. Andrews’
apt description, without actual liquefaction it can pass by
means of pressure alone through all the intermediate
stadia between the gaseous and the liquid states.
M. Amagat s interesting researches will, it is to be

hoped, be followed by similar experiments executed
under a wider range of temperature on the various gases ;

the results of which will, without doubt, throw much
valuable light on the phenomena and conditions of lique-
faction. Apart from their purely scientific interest, the
tabulated records of his observations furnish to the
engineer data of the greatest value, enabling him to
construct manometers combining exactness and delicacy
for the indication of high pressures, which hitherto have I

been measured with but a certain degree of approximation
to the truth. T. H. N.

NOTES
Dr. M. Tkeue has been appointed director of the Botanical

Gardens at Buitenzorg, Java.

We are glad t^ learn that the collections from Socotra, which

Frof. Baylcy Balfour va> compelled to send by sea from Brindisi,

base arrived safely at Kew Gardens.

At Dorpat a monument L about to be erected to the memory
of the celebrated naturali-t, Karl Ern-t von Baer, who died at

Dorr at on 'November 28, 1S7G. The funds v. ill be supplied by

the Dorpat University and the Imperial Academy of Sciences at

St. Petersburg. The eminent sculptor, Herr Tranz von Yillclnhs

has made two excellent sketches for the monument.

AT a recent meeting of the Court of Common Council, at

which the Lord Mayor presided, it was resolved that the free-

dom of the City of London in a suitable gold casket bepiesented

to Sir Henry Bessemer, F.R.S., M.I.C.E., in recognition of his

valuable discoveries, which have so largely benefited the iron

industries of this country, and of his scientific attainments,

which are well known and appreciated throughout the world.

On August 5, as we have already announced, the exhibition

of anthropological and prehistoric objects found in Germany will

be opened at Berlin. At the same time the general meeting of

the German Anthropological Society will take place. No less

than 1 14 archaeological, eight palaeontological, and sixteen

craniological museums will send objects to thi-. exhibition. The

objects found in the Loess strata will be particularly interesting,

and besides these we may point to the objects found in caves

and in moors.

The British Medical Association will be well received at

Cambridge m August, not only by the University but in the

town ; the Town Council have granted the Guildhall free of

cost. The president of the Physiological Section, Dr. Rutherford,

will give his address on Wednesday, August 11, at 2 o’clock,

and there will follow a dbcussion on the subject, “ Is Urea

formed in the Liver ? ” to be opened by Prof. Gamgee, of Man-
chester; on August 12 Prof. W. Preyer, of Jena, will open a
discussion on “ Sleep and Hypnotism.” Dr$. Gaskell (Cam-
bridge) and Stirling (Aberdeen) are the secretaries of this

Section.

Prof, Milne,"'of Tokei, Japan, who has made a trial of

almost every seismoscope in existence, and has devoted all his

leisure to scismometry for several years, has exerted himself
successfully to interest the Japanese officials in establishing a
suitable system of earthquake observation, as well as the Euro-
peans in Japan, who have lately formed a society for the purpose
of systematically studying seismic phenomena. Mr. Milne has

obtained the assistance of the Government in having immediate
telegraphic communication concerning earthquakes, and he aims

at getting from telegraph operators throughout the country infor-

mation concerning earth currents during earthquakes. If we
consider the importance of studying the matter systematically in

a country where ‘-mall earthquakes occur every few days, and
w here the people arc all greatly interested, it must he evident

tlial this society will have a promising future.

A Congress of the Members of the Royal Agricultural College,

Cirencester, of former Students and Professors of the College, and
of others interested m Agriculture, will be held in the College on

Friday, June 4, iSSo, under the Presidency of the Principal.

At the Morning Session at 10 a.m. the subject for discussion will

be— “Diseases in Cattle and Sheep, with especial reference to

recent outbreakV’ introduced by a paper by Trof. Buckman,
F.G.S., on “The Natural History of Meadow and

'asture, in connection w ith such Diseases.” At the afternoon

session at 3 p.m, the subject for discussion will be—“Agri-

cultural Research and Experimental Stations,” introduced by

Frof. Henry Tanner, M.R.A.C., F.C.S.

In connection with the subject of “Fungus Inoculation of

Insects,” a Heidelberg correspondent, “O. S.,” sends us for

publicati m the following beautiful and little-known poem, by

Goethe (1S10, Poems, vol. ii.)

Der Fliegf.ntod

“ Sic saugt nut Gier vcrrath’risches Getranke
Unabge-etzt, vom ersten Zug verfuhrt

;

Sie fuhlt sich wohl, und langst sind die Gelenke
Der zarten Beinchen schon paralysirt

;

Nicht mehr gewandt, die Flugelchen zu putzen,

Nicht mehr geschickt, das Kopfcben aufzustutzen

—

Das 1 ,eben so sich im Genuss verliert.

Zum Stehen kaum wird noch das Fit'.scben taugen ;

So schlurft sie fort und, mitten unterm Saugcn,

Umncbelt ihr der Tod die tausend Augcn.”

Dr. Werner Siemens, the w'ell-known German electrician,

had been instructed, a few years ago, to manufacture a series of

standard weights on behalf of the Egyptian Government, which

widicd to adopt' the German system ; but as the Egyptian

Government did not fulfil its financial obligations Dr. Siemens

kept the set of weights in his workshop, where they were used

for various purposes. On the occasion of the visit of the weights

and measures inspector these weights were discovered, and Dr.

Siemens summoned before the police. The case has been tried

with some solemnity, and Dr. Siemens fined 2 marks,

A remarkable phenomenon was observed at Kattenau, near

Trakehnen (Germany), and in the surrounding district, on Match

22. About half an hour before sunrise an enormous number.of

luminous bodies rose from the horizon and passed in a horizontal

direction from east to west Some of them seemed of the size

of a walnut, others resembled the sparks flying from a chimney.

They moved through space like a string of beads, and shone with

a remarkably brilliant light. The belt containing them appeared

about 3 metres in length and l metre in breadth.
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The Mitchell Library of Glasgow, which was opened in 1877,

lias already attained considerable dimensions, and under the

careful organisation of the principal librarian, Mr. Barrett,

promises to be of great service as a consulting library. It now

possesses 16,828 works, or 27,982 volumes, a large proportion

of which arc scientific. Of the volumes issued in 1879 194 per

cent, belonged to the division of .“Arts, Sciences, and Natural

History "—rather a curious division, by the by. This percentage

was excelled only by History, Biography and Travel, and

“Miscellaneous.’’

The eminent physicist, Dr. Rudolf Clausius, of Bonn, has

been elected a member of the Roman Academy “ dei Lincei.”

The Secretary of State for Foreign Affairs of the Republic of

San Domingo has issued a circular to the Ministers of England,

America, France, Italy, Spain, Holland, and Denmark, soliciting

their co-operation in the erection of a monument to Christopher

Columbus in the city of San Domingo.

The Lisbon Academy has decided to ask the consent of the

Government to transfer the bones of Vasco da Gama from

Vicligueira Alem* **’o to the church of the Jeroiumite^, Belem. It is

proposed that a deputation of the Academy should accompany

the remain-. of Va^-co da Gama, and a w ar ship convey them from

Bareira, on the banks of the Tagus, to the Lisbon Arsenal.

Admiral Mouchez, the Director of the Paris Observatory,

has published a pamphlet on the work executed in this establish-

ment during the year 1879. A new decree quoted by M. Mcuchez

arranges that the several employes of the Observatory, when not

too old, can be admitted to follow the course of lectures given

at the School of Astronomy recently created, and are fit to be

appointed astronomers if successful in their examinations. The

establishment is to be enlarged in the vicinity of Boulevard Arago,

the admission of the public to be more frequent, and the mag-

netieal observations to be resumed. The meteorological observa-

tions have been continued, and are to be in some respects

enlarged, although no change is contemplated in the organisation

of the Bureau Centrale and the Service d’Avertis^enients, which

w ill continue for ever independent of the astronomical observa-

tories.

Tiie Sydney Morning Herald records the death of Mr. Edward
Smith Hill on March 17, sixty-one years of age. He was a

native of Sydney, and after retiring from business devoted Lis

time to scientific investigations for the last eighteen years. lie

made a voyage to the South Sea Inlands, and wrote home valu

able paper-. atul pamphlets on their flora. lie wrote for the
New South Wales Government a report on the flora of Lord
Howe Island, and the condition of its European inhabitants.

Among his contributions to Sydney journals was a series of
articles describing the fishes found in the harbour', and rivers of

New South Wales and along the coast.

The work of examining the 5,000 employes of the Pennsyl-

vania Railroad Company as to their power of distinguishing

colours and forms was begun in Jersey City on April 1. Acute,
ness of vision was tested by means of printed cards placed at a
distance of twenty feet; also by means of small openings in a
fccreen illuminated on the further side. Many who successfully
passed these ordeals failed signally in the colour tests. Three
skeins of woollen yam were used, one being light green, the
second rose, and the third red. Each of these was placed on a
table in front of the person examined, at a distance of three feet,
and, with the vision of either eye obstructed by a spectacle frame,
the man was requested to name the colours, also to pick out a
similar shade to one or other of the three specified from different
skeins of woollen yarn numbered from 1 to 36. One young
man correctly designated the test skein as red, but on being told
to select a similar shade from the skeins before him, he picked

three shades of blue, two of yellow, and one of red. He could
distinguish no difference ; and the same thing happened to half-

a-dozen others who followed him. The skeins in the row were

then divided into three sets with twelve numbers in each. Some
men proved able to distinguish all the shades of green, but failed

lamentably in picking out the different shades of red. The
officers of the road were greatly impressed, it is said, by the

results obtained.

On April 1 a “Society for Zoology “ was formed at Berlin,

with a view of furthering zoological science and zoological

research in all its branches. The president is Dr. Eduard Kaiser

(27, Friedrich Strasse), who will furnish all particulars to

intending members.

At Paris a Society “contre l’abus du tabac ” has been formed,

which intends to combat the excessive indulgence in smoking

which has of late become the fashion in almost the wdiole of

Europe. The Society offers various prizes for treatises on the

human health and the dangers it is subject to from excessive use

of tobacco

.

The Times Geneva correspondent writes, under date May 12,

that a few days before, during a violent thunderstorm, a tall

poplar on the Cour de Rive, a street in the upper part of

Geneva, was struck by lightning. Directly after the occurrence

Trof. Colladon made a minute examination of the tree. The
Professor states that it is not true, as has been commonly

supposed, that the gashes [plates) found in the trunk of a Uee

W'hich has been struck l>y lightning arc the parts w ith which

the lightning fir-t came into contact. The parts first struck are

the highest branche-, especially those most exposed to the rain.

Thence it runs down the smaller branches—affecting almost the

whole of them—to the larger ones, until it reaches the trunk.

These larger brandies, and above all the trunk, being much
worse conductor, than the small branches the passage through

them of the electricity produces heat and “repulsive effect","

whereby the bark and sometimes the wood are tom in pieces,

the bits being throw n a considerable distance, occasionally more

than 50 metres. It not infrequently happens that the upper

branchc." and their lea\cs are destroyed—this is generally the

ca^c w'ith oaks, w hieli are often struck—but the leaves and young

shoots of poplars and many other trees are such excellent con-

ductors that they do not appear when struck to suffer any notable

injury. This finds full confirmation in the condition of the

poplar on the Cour de Rive, In this instance the principal and

highest branch of the tree on its south-western side w’as the

first with which the lightning came in contact. Its leaves and

twigs, neither withered nor tarnished, wxre tom into minute

fragments and scattered about on the ground. This was the

effect, not of the lightning, but of the concussion of air, exactly

as if there had been an explosion of dynamite or gunpowder;

and the w indow's of two houses cIofc by were broken in the same

manner and by the same cause. The presence of w-ater near the

root of a tree is often the determining cause of its attraction for

the electric fluid ; and the Professor found, 5 metres from the

poplar, on its north side, a leaden water-pipe, and close to it a

drain filled with waste water from a laundry. The principal

fissure in the tree was also on the north side; and half-w'ay

betw een it and the water-pipe a plank lying on the ground had

been pierced by a concentrated jet of the electricity as it flashed

tow'ards the pipe by the shortest route. Large trees especially

tall poplars, placed near a house, may serve .as very efficient

lightning conductors, but always on the indispensable condition

that there is no w'ell or running water on the opposite side

of the house, for in that case the lightning, if it struck the tree,

might pass through the building on Us way to the water. In

erecting lightning conductors it is desirable that their low’er

extremities should terminate in a stream, a well, or a piece of
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damp ground. The plant most sensible to electricity is the vine.

When a stroke of lightning falls in a vineyard the leaves affected

are turned red-brow n or deep green, a circumstance which shows,

in the opinion of Trof. Colladon, that the electricity descends

in a sheet or shower, and not in a single point, the number of

vines touched - sometimes several hundred—by a single coup

proving that the lightning has covered a wide area.

The oldest librarian of the Royal Library at Berlin, Dr.

Buschmann. died recently at the advanced age of seventy-five

years.

A new 44
Illu^trirte Naturgeschichte der Thierc,” by Philipp

Leopold Martin, with numerous illustrations by F. Specht, K.

Friese, R. Kretschmer, A. Goring, and T . Martin, jun., will

soon be published in two volumes (nr fifty parts), by F. A.

Brockhaus, of Leipzig. The first volume will contain the

chapters on mammals and birds
;

the second the remaining

vertebrates and the whole of the invertebrates.

The Archaeological Society of Athens has purchased about

half the village which stands upon the ruins of the Temple of

Eleusis. The Society intends building new dwelling-houses in

another part, and to begin with excavations as soon as the pre-ent

inmates of the village have moved.

The astronomer, Herr Rudolf Falb, well knowm through his

theory of earthquakes, has returned from his South American

xploring tour, which extended over a period of more than two

years. 1 n his researches he was led in the direction of ethno-

graphy and linguistics, and believes that he has made interesting

discoveries regarding “the original language of the human
race/'

In the vicinity of Milan pile-dwellings have been discovered

in a peat-moor, and the foundation- of a Roman theatre in the

city itstlf.

44 Die deutsche Arbeit in fremden Erdtheden ” is the title of

an interesting lecture recently delivered by Dr. Knil \r»n Seherzer

at the Leipzig Gemeinnutzige Gesellschaft. It is publi lied by

Loss berg, of Leipzig.

The new Indian Section of the South Kensington Museum,

formed from the late India Mu-eum, was opened to the public

on Monday.

It has been resolved to cdabli-h a Museum of Science and

Art m Aberdeen.

An experimental department has been established at the Con-

servatoire des Arts et Metier-, in the large hall, where the engines

are set in oj^eration every Sunday and Thursday from eleven to

six o’clock. Advantage has been taken of the motive power to

put in operation a number of Gramme and Alliance machines.

After having been exhibited during a fortnight, the instruments

will be replaced by others, and so on indefinitely.

Dr. James Geikie, F.R.S., has been elected President of

the Perthshi e Society of Natural History, in succession to the

late Sir Thomas Moncrieffe. From his address at the annua]

meeting of the Society we are pleased to see that the local

museum to be established by this enterprising Society i- making
good progres-, and promises very soon to be a fatt accompli.

Dr, Geikie gave expression to some wholesome truths as to the

functions of such a local museum, the great purpose of wh'ch
ought to be to fully illustrate the natural history, geology, and
antiquities of the surrounding region. Tbi*, we are glad to

think, is what the Perth Museum promises to be, and it ought,
therefore, to prove one of the best local museums in the king-
dom, seeing that all m all, from a scientific point of view, Perth
is probably the most comprehensive and representative county,
as it i> among the largest, in our islands.

In a gravel pit near the town of Posen a mammoth-skull has

been discovered, but unfortunately in pieces. Most of the

pieces however, are well preserved— the facial bones alone

wfeigh 2S lbs.

An earthquake, accompanied by a loud subterraneous noise,

is reported from Uanz, in the Swiss canton of Graubiinden. It

occurred on April 27 at 3.30 a.m, A smart earthquake shock,

coinciding with that at Villencuve, and accompanied by subter-

anean noises, was felt at Jarasp and Ardez, in the Engadine,

on the 7th inst.

The centenary of the birth of Gotthilf Heinrich von Schubert,

the celebrated naturalist, was celebrated at Hohcnstcin on April

]

26. A monument of Schubert was unveiled, and some 500/.

have been collected for the foundation of a ]separatory school

for little children, under the name of Schubert-Stift.

A new French Society of Agriculture, 44 The National Society

for the Encouragement ’of Agriculture,” held its first meeting

on May 15 at the Hotel Continental, Paris, M. Fouche de

Careilles, Senateur, in the chair. The President of the Republic

and the most prominent members of the French Government are

^aid to tale interest in the new society.

An ostrich, long on exhibition at Rome, having been suffocated

by thrusting its neck between the bars, there were found in its

stomach four large stones, eleven smaller ones, seven nails, a

|

a necktie pin, an envelope, thirteen copper coins, fourteen beads,

one French franc, two -.mall keys, a piece of a handkerchief, a

silver medal of the Pope, and the cross of an Italian order.

A revAKKAr.LE discovery has recently been made near

Ilirschberg, in the Riesengebirge (Silesia). In a locality called

Weltende, at the entry into the narrow* rocky mountain ravine

through which the Bober flow's, a large heap of bones of diluvial

mammals w*a- found, mch as pieces of reindeer horns and bones

J

of Elephas primigetitus, prehistoric ox, &c. The discovery is

I important, because it proves the former occurrence of the large

mammals of the diluvial ]>enod even in this elevated valley of the

Sudeten m mr.tain-cbain.

I>r. Be< lard has introduced at Paris-, in the building1
- where

the old Rollin College has been so long established, a new* mode
of demonstration for physiological experiments on living animals.

A circular barrier has been erected round a space where a

|

movable table is arranged on rails. The animal being placed on

the table, it is easy to understand that the experiments can be

witnessed by each pupil consecutively.

Near Bautzen (Sax' ny) an ancient burial-ground has been

di covered. Fp to the pre-ent not less than 400 antique objects,

such as urns, w ell-prcserved 44
tear- vases,” sixteen bronze and

iron ring-, a head ornament, needle*, and buttons were found.

Tiie additions to the Zoological Society’s Gardens during the

past week include a Pig- tailed Monkey (Macatus nemestrinus)

from Sumatra, presented by Mr. J. M. Donovan
;
a Bennett’s

Gazelle (
Gazclla bennetii) from India, presented by Mr. Ilarvey

Chevallicr ;
four Rose-coloured Pastors ( Pastor rovus) from

Smyrna, presented by Mr. M. S. BaylEs, C.M.Z.S.
;

six

Faradise Whydah Birds ( Vidua principalis two Yellow-backed

Wliydah Birds ( Coliopasscr macrurus), a White winged Whydah
Bird ( l

Trobrachya albanotala), twelve Red-beaked Weaver Birds

(Quelca sanguirosiris

)

fiom West Africa, presented by Mr. J.

Colman, C.M.Z.S.
; a Goffin’s Cockatoo ( Cacatua gojftni) from

Queensland, presented by Mr. W. T. Green ;
three Young Lions

(Felts lco) from Africa, a Grey-cheeked Monkey ( Ccrcocebus

albigena) from Wed Africa, a Red-throated Amazon (Chrysotis

collaria ) from Jamaica, deposited ;
two Common Bluebirds

(Sialta 7vilsonii), two Yellow-legged Herring Gulls (Lams.

cachinnam\ bred in the Gardens.
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OUR ASTRONOMICAL COLUMN
The Transit ok Mercury, May 5-6, 1878.—An Appendix

to the “ Washington Observations, 1876, is devoted to reports

on telescopic observations of this transit and discussions of

them. There are individual reports from Professors Asaph

Hall* Harkness, Eastman, and Ilolden, and from Dr. Henry

Draper and Mr. II. M. Paul. Probably no other
\
henomenon

of the kind ha^ been watched by so large a number of observers,

109 names appearing in the general record. They were, with

very few exceptions, stationed at different points in United States

territory. The observations have been calculated by Prof.

Eastman and Mr. Paul : the former, attaching greater weight to

a certain number made by more experienced observers, finds for

the Washington geocentric times those given in the second

column below ; Mr. Paul deduces for the most probable values

those given in the third column (the time of first external con-

tact depending on only two or three observations being omitted

;

the other contacts depend on 57, 52, and 8 observations

respectively) :

—

Eastman. Paul.
h m. h. m s.

First external contact ... 22 4 42*0 ...

First internal ,, ... 22 7 42*1 ... 227 40*61 i 0*45

Second internal ,, ... 5 35 27*8 ... 5*35 28*83 ±0*48
Second external ,, ... 5 38 257 ... 5*38 29*52 ± riS

If the first scries of times are compared with the figures in the

American Ephcmcns
,
which depend upon the earlier theory of

Mercury of Leverrier, the errors of prediction are respectively

+ 77s., +84S./+ nos., and + 119s. These difference* are

greatly diminished if the times are compared with those resulting

from Leverrierhs later theory involved in the tables in the Faris

Atinalcs
, vol. v., as u-ed in the Nautical Almanac

,
more

especially if the solar semi-diameter employed is dimmi-hed by
2'/*o, so as to make the results more strictly comparable with
those of the American Ephemeris

:

we have then for the errors

of computation, -f- 2s., 4 9s., 4- 25*.., + 34s. The superiority

of the later theory is thus evident, and it will be remembered
that this theory involves the increased motion of the perihelion

of mercury, which induced Leverrier to suspect the existence of

one or more planetary bodies, or of matter in some form between
Mercury and the Sun.

We may add that if the positions of the planet in the N*utua 7
.

Almanac arc combined with the semi -diameters of sun and planet
inferred by Leverrier from the transits, the computed time, of
the internal contacts exhibit differences of + 19-8$. and + 16*4-.,

the first agreeing closely with the corresponding one deduced
from observations in Europe,

The Second Comet of 18S0 (Schaueulk, April 6).—On
the evening of May 8 this comet parsed nearly over a star of the
eighth magnitude, No. 6815-6 of Oeltzen’s Argelander (- 901
of Fedorenko), and Major Tupman, R.M.A., availed hmisclt of
this somewhat unusual opportunity for fixing the place of a comet
with great precision, By twenty comparisons, ten before and
ten after the conjunction in declination, it was found that at
ioli. 16m. 17s Greenwich mean time, the comet followed the
star 2*8os. and >vas 2'’*2 south of it.

The following ephemeris, for Greenwich midnight, is derived
from elements which represent the observations pretty acmiately
up to May 8

May 20
22

24
26
28

June
3o
1

Right
Ascension,
h. m. s.

6 :

6
6 :

6
6

Declination.
^(^istonee fwm the

+ 56 437 ... 0*38965 ... 0*27695

55 49 ’4

54 56*6 ... 0-39725 ... 0-27379

54 5*2

53 15*1 ... 0*40432 ... 0-27090
52 26*4

+ 5 1 38*8 ... 0-41084 ... o*26S29

‘“Probable that this comet may be observed

h
en£°f hC

i

ytar’ a
!;

rivinS at ‘ts least distance from
the earth early in November, and at the same time attaining its
greatest intensity of light It will be lost from proximity to“the
sun s place for several weeks about the perihelion passage which
is likely to occur about July i, becoming visible again at the
beginning of August in the morning sky. The orbit upon which
the above places are calculated gives for the position on August
5 at I2h. G.M.T., right ascension 6h, 587m., declination +

31
0

52'. The intensity of light on May 8 was about one-third
less than is assigned for the first week in November.

Prof. C. A. F. Peters.—We regret to have to record the

death of Trof. Christian August Friedrich Peters, formerly of the

Russian Central Observatory at Pulkowa, subsequently Professor

of Astronomy in the University of Konigsbcrg, and Director of

the Royal Observatory at Kiel, and for upwards of twenty-five

years editor of the Astronomisc/ie Nachrichien. After a long

illness he died on the 8th of the present month, in his seventy-

fourth year. We reserve a notice of Prof. Peters’ principal

astronomical work until next week.

GEOGRAPHICAL NOTES
Before starting on his journey from Lake Nyanza to Lake

Tanganyika, which we have previously referred to, Mr. J.

Stewart, of Livingstonia, spent some time in examining the

country on the west of the upper portion of the former lake.

He started from Kaningina, and cros.^ed the mountain of the

same name at an elevation of about 5,000 feet. After a visit to

Chipatula’s village he entered Mombera’s territory in the Kasitu

Valley, and shortly reached the junction of the Kasitu with the

Rikuru, which comes from the west through a wild and moun-
tainous country. The valley of the Rikuru north of the junction

is called Ntanta, and is exceedingly fertile ; the elevation is

about 3,700 feet, and the climate is cool and pleasant. Here
Mr. Stewart noticed an important change in the geological for-

mation, the granite and quartz giving place to soft shale and
clay schists ;

and he is of opinion that the Kasitu form> the

geological boundary, and that it runs in the trough of some
great fault or nonconformity in the formation. Ten miles further

north regularly stratified beds of hard, dark grey sandstone were
met with. The Rikuru Valley, which Mr. Stewart thought

would have taken him gradually down the lake-level, is at its

north end blocked by hills forming the lake coast, and the river

Hows through winding precipitous valleys, falling 2,000 feet in

the last fifteen miles. The water enters the gorge clear and
sparkling, and leaves it heavily laden with bluish clay silt, w*hich

is visible far into the lake. Mr. Stewart reached the lake at the

mouth of this river in S. lat. io° 45' 15". Marching n ^rthwards,

he visited Mount Waller, which he examined thoroughly, and
then, after keeping inland for foui days arrived at the Kambwe
lagoon, hi* starting-point for Lake Tanganyika. The country

frum Mount Waller to this place is very poor, consisting of

swamp and hard clay plain, broken here and there by dry gravel

ridges, and occupied chiefly by large game.

The International African Association have just issued the

third part of their peiiodical publication, which contains extracts

from the repoits of their travellers in East Africa. M. Cambier
gives an account of recent earthquakes on Lake Tanganyika and
some details of the w ork at the station at Karema, the position

of which he has fixed as in S. lat. 6° 47' 5°”* M. Popelin nar-

rates the particulars of his journey from Tabora to Karema, and
some of the plans for the future. There are also other letters

from them, as well as from Mr. Carter and M. van den Ileuvel

and a medical report by Dr. Dutrieux. M. Burdo, the leader

of the third expedition, announces his arrival at Mpwapwa on
February iS, and sends a report on the route followed from
Saadani. His caravan consists of 108 persons and fourteen

asses.

Tiie German branch of the International African Society
intends establishing the first German station at the southern
extremity of Lake Tanganyika. The expedition, in which Capt.
Schuller, the well-known zoologist, Herr Boehm, and Dr. Kaiser
take part, lias already left Berlin. Dr. Nachtigal made several

communications on the subject at the last meeting of the Berlin

Geographical Society.

News has been received concerning the expedition of Dr.

Mook and Herr von Ilolzhausen to the Pettit and Atbara rivers.

The travellers left Kassala on January 9, and reached Tomat on
the 1 6th, after crossing the Pettit and the Atbara, Tomat is

the winter camp of the Sheikh of Dabanya bedouins. Here
they were detained for eight days. Then they proceeded along
the left bank of the Atbara as far as the mouth of the Racher
Salam River, but were then compelled to return on accuunt of
the absolute uncertainty of the country, and the indisposition of
Ilerr von Holzhausen. The country near the Bacher Salam is

completely deserted on account of hordes of Abyssinian brigands.
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The travellers were robbed, and owe their lives simply to forced

night-marches, gun in hand. They reached Kassala on February

12.

Dr. Mook gives a sad account of the deplorable condition

of the Soudan, where, a- it seems, complete anarchy prevails.

The United States Government is fitting out an expedition at

San Francisco to search for the Arctic exploring vessel Jeannette,

which has now been some months out. The revenue cutter

Corwin has been selected for the duty, and she will start with

one year’s provisions. Her instructions are to search for two
missing whalers also. The Jeannette went by what is called the

ea-tem passage by Behring’s Straits, and Cnpt. Markham,
formerly of Her Majesty’s ship Alert

,
of Polar fame, suggested

that every year during the Jeannette s absence a vessel like the

Conein should be sent into the Arctic region- to ‘-ave her or to

learn, as the case may be, of her progress.

An Austrian expedition, under the guidance of Ur. Otto

Benndorf, Professor of Classical Archaeology at the Vienna
University, is about to start for Olympia. Besides Dr. Bcnn*
dorf. Prof, E. Teter^en (Prague), Dr. W. Gurlitt (Graz), some
other member of the Vienna University, and an architect, will

take part in the expedition. Dr. Wilhelm Klein, who has

already started for Greece, w'ill meet the expedition at Olympia.
Another authority in archaeology, Frof. Ernst Curtius, has also

started for Olympia.

The Dutch ship JVtllem Batends i* being equipped fora third

North Polar Expedition.

IIerr Robert von Schlag in tweit, the well-known tra-

veller, has arrived at New' Vork, whence lie will proceed to

Washington. He then intend* to go on a scientific Loir to the

West of North America.

The first sheet of a large prehistoric map of Bavaria, by Prof.

H. Ohlenschlager, has recently been published, It comprise 5;

the district where, in the present day, Munich, Rosenheim, and
Kempten are situated. The whole map will comist of fifteen

sheets.

No. 4 of Band xxiii. of the Mittheilungen of the Vienna
Geographical Society contains the fir-t part of an account of a

botanical excursion to the Kasbcck (Caucasus) in the summer of

1871, by Feter Muromtzoff. At the monthly meeting of the

Society, on April 27, a letter was read from Dr. Oskar Lenz
from Tarudent, describing his passage of the Moroccan Atlas
in which he gives some interesting observations on the mountains
and the people. Another letter was from Lieut. Kreitncr, who
accompanied Count Sztchenyi in his attempt to penetrate Tibet

through China. Lieut Kreitner states that he plotted carefully

the whole route of the paity and took many observation-, while
his companion, IIerr von I.oc/y, took as careful note of the

geological features of the region traversed.

VExploration for May 13 has the second of a series of

articles on Central Japan, Yeddo being the subject of the present

initalment ; there is al-o a translation of Lieut. Bove’s project of

^Antarctic exploration, the main points of which w*e have already

given ; the number also contains reports of the geographical

societies of Quebec and the Argentine Republic, and numerous
notes and news the sources of which, we regret to see, are

seldom acknowledged, their value thereby being much decreased.

Under the editorship of M. Tournafond this journal is im-

proving, though we think there is still much t-> l>e done ere it

can be regarded as occupying a first place among geographical

journal-.

Dr. IIolui., the well-known African traveller, has opened an
interesting exhibition at Vienna, which contains thousands of
objects brought by him from the South African tribes. They
are arranged in various groups, and are classified as zoological,

botanical, mincralogical, archeological, ethnographical, and
commercial objects.

THE PARALLEL ROADS OF LOCHABER—THE
PROBLEM AND ITS VARIOUS SOLUTIONS'
AT a recent meeting of the Inverness Scientific Society and

Held Club, and again at Fort William, in the immediate
neighbourhood of the phenomena, a lecture was given on the
a

i?
VV l^ect 1>y Jolly, II.M. Inspector of Schools,

who has, for more than ten years, devoted great attention to the
1 by William Jolly, F.R.S.E., H.M. Inspector < f Schools, Inveme< *,

subject, and will shortly publish the results of his investiga-

tions.

Mr. Jolly thought the subject peculiarly appropriate for their

Society, both on account of its intrinsic interest and the eminent
men who had written of it, and the proximity of the Club to the

locality exhibiting these singular and attractive phenomena. His
aim was to state the problem, to explain the solutions offered,

give its bibliography, criticise the theories, and develop more
fully the one he adopted. He first described the locality of the

roads in Glen Roy, Glen Spean, Glen Gluoy, and Glen Laggan,
all at the south end of the Great Glen ;

and their unique and
striking aspect, such as to draw the attention of the primitive

Celts. They had received several names, being known in Gaelic

as Ar
a Casan

,
literally the feet, hence footpaths, of which

Parallel Roads was a literal translation. Campbell of Islay’s

rendering, “The Bends,” the Rev. Mr. McGregor, of Inverness,

the Gaelic scholar, thought fanciful, and without foundation.

They were also variously called “lines,” “ shelves,” &c. The
highest recognised is in Glen Gluoy at 1,172 feet, another exist-

ing there at 964 ;
the three chief m Glen Roy stand at 1,148,

1,067, and S55
;
the lowest sweeping round into Glen Spean at

the same level. A pos-iblc road, discovered by Darwin in 1S38,

in Glen Laggan, above the Loch Laggnn Locks, is 1,300 feet

high. Their breadth varies fj om 40 to 70 feet, giving an average

of 60. They slope towards the valley at an angle of from 5 deg.

to 30 deg., the hill face being inclined from 25 deg. to 40 deg.

Mr. Jolly then, by means of a printed diagram, which enhanced

the clearness of the exposition, explained the Conditions of the

problem, all of which mu-t be satisfied by any theory claiming

to be the true solution. These conditions w'ere the following :

—

T.—The Conditions of the Problem
I.

—

The Pauliar Perm and Character of the Roads

1. Their general horizontally and parallelism.

2. Their general equality of width («) in the cour-e of the

same line, and (/') in relation to each other.

3. Their general continuity.

4. Their stnir-like form, as of parallel layers laid successive!}

on each other on the hill-side.

5. Their Hoping towards the valley.

6. Their being proportionately narrower where they arc

steeper.

7. Their general ab-encc where solid rock protrudes, and

where the slope is exceptionally flat.

S. The eUhris of the hill above and bclowr the Roads sloping

more or le-s at the angle of repose.

I

I

.

— Their Composition

9. The absence of rounded, water-worn stones along them,

and the general greater or less angularity of these.

10. Their consisting of the same dlbris as the rest of the hill-

face, and not of transported matter.

11. The ab-encc of cliffs, caves, and rock-notching, or any

deep erosion, along their course.

III,— Their Distribution

12. Their sudden endings in ali cases, without greater accumu-

lations of dlbns or other indications of the came of the same.

13. The symmetrical disappearance of the same lines at points

opposite each other, in the same and contiguous valley*.

14. The outward extension of the roads, according to their

les 4 cr altitude.
_

15. Their occasional disappearance for considerable distances.

16. Their different altitudes in different glens, and the absence

of the ^ame lines in neighbouring glens.

17. Their being confined to Glen Roy and neighbourhood.

IV .— Their Relations

18. The existence of cols in connection with and slightly lower

than each of the main roads.

19. The exi-tcncc of other lines of a different character, above

and below the roads, (Dwelt much on by Chambers.)

20. The existence of much terraced dlbris
,
below the roads, in

the bottoms of the valJeys containing them.
.

.

21. The relation of the roads to the glaciation of the district

and its remains.

II.

—

The Solutions ok the Problem

Mr. Jolly then expounded, by means of another diagram, the

various theories proposed to satisfy these Conditions, and account

for the Roods, naming the writers advocating them, with their
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dates, and the various works whichJ.hey had written,

are given here in the following table :

—

All these

Works.
TiiKOKihS Writer

a c Fingal Old inhabitants.

2 S (Hunting roads fOld inhabitants.

^ 3 J
of kings ...l Pennant ...

\ Aqueducts ^rl p]ayfalr"
I 1

irng.'ition ... i

/Sir Geo. S. Mackenzie 1S4C Kdin Plnl Jour., Jan.,

I
^48

Prof Rogers 1861 Lict. Roy. Inst., Hand.,
March, iBCjt.

u
111 -
to I

w
| )

1761 Pennant’s “Tour,” 1771.

1816 Proc Roy. Soc. Ldin., 1816

'T

94
1

1 >an\ in

I .yell (visited 1*125) •

Chambers

Prof. Nicul

Campbell of Islay

/Macculloch

Nature of dam
doubtful ...

1 Um of ii<'l>ris

—tfotrital dam.

Dam of icc—

>

glacial dam..

London Phil. Trans., 1839
841 “ Elements of Geology

"

848 “Ancient Sea Margins
*'

]
Rev. R.lioog Watson jG'.O Geol. Soc Lond. Jour.,

February, 7866

; 3oo Gcol. Soc. Lond. Jour ,

August, 1869.

1877 Parallel Roads of (ilcn-

Roy,” pnnted privately.

1S17 Trans. Geol. Soc. Lond.,
1st series, vol. iv.

iSdS Geol. Soc. Lond. Jour.,
May, 1868.

1868 Geol. Sue Lond, Jour.,
August, 1868.

187ft Pr.>c. Roy Soc. Edin.

,

vol. viii., March, 1876.

1870 Geol. Mug , Dec , 1870
i 8.’3 ’Jrans. Roy. Soc. Ldtn.

,

vol, IX.

1847 Proc.Roy. Soc.Edin., 1847
1870 Trans. Roy. Soc., sol.

xxvii., 187b.

1877 Trans Roy. Soc., vol.

xxvui., part 1, 1877.
Geol. Sue. Lond. Jour

,

vol. iii. 1842 , “Atlantic
Monthly,” June, 1864

. (Both by Agassiz)
1848 Ldin New Phil. Jour,

vol xlv.

i 8’53 Geol. Soc. Lond., vol.xix.,
January, 1863

TR63 In private letters, &e
i8Gj “ Antiquity of Man."
1&O3 ’* Scenery and Geology of

SsciUl-in,! **

Lubbock

Babbage

Rev. T Brown

^Dakyns ... ...

I’Dick-Iaiuder ...

Milne-Home ...

Do.

Do.

Agassiz (visited 1840)

Buckland (do.)

James Thompson ...

Jamieson ...

Darw in

Lycll

Archibald Gi-ikie ...

(

G

1842]

J«»y

i
allies Geikio ...

ir Henry James

Tyndal

Scotland."
1873 'Iran* Geol. Soc. Ldin.,

April, 1873.

1873
“

'I’hc Great Ice Age."
1874 “ Parallel Roads of Loch-

aber," Ord. Sur. Off
187/1 Roy. Inst., June, 187b;

“ I’oo. Science Review,”
. October, 1876.

Prestwick 1873 Roy.Soc.Lond.. Naturl,
Maya 187 j, in abstract;
Lond. Phil Trans., 1880,
m full

HI,—The Solutions Examined
After referring lo the Traditional theories of Fingal and the

Hunting Roads, adopted by Tennant in his remarkable “ Tour,"
published in 1771, he told how Playfair had seen similar appear-
ances exhibited by irrigation works at Brieg, in the Valais
which suggested to him his curious solution.

a
I he Diluvial theory held that they were caused by an immense

flood from the Atlantic, through a sinking of the West Coast,
rushing impetuously along these valleys. There was no use
seriously criticising this theory, though adopted in 1861 by Prof
Rogers, of Glasgow. *

.
The Marine theory had had many able supporters, from its

hrst suggestion by Darwin, in 1839, to Campbell of Islay, so
recently as 1877* The greatest exponent of this theory was
Robert Chambers, in his “Ancient Sea Margins,” published in
1648. He held that these lines were nothing but sea beaches,
similar to those found so plentifully all over the country. He
Hnd^

1

0

l
ines in these same glcns were of the sameRind but these had been shown by Mr. Tolly in 187* to be

which may be tested by the reader.
* * 9, aud 21

9

cach of

The lacustrine theory would be found nni ^
objections. The great difficulty here was the nature of the dam*or burner, that confined the waters of the lakes, of which thefamous Roads were the successive shores or beaches. This theorywas propounded,m 1817, by thefar-seeing Macculloch, the eSnem

geologist, and early delineator of Highland scenery and geology

;

but he, along with others, had not condescended on the kind of
barrier required. Two styles of dam had been contended for,

the one of detritus, the other of ice. The Detrital dam, first

suggested by Dick-Laudcr in 1823, bad been adopted by Milne-

Ilome, who accompanied Robert Chambers to the region in 1S47,

and had written of it then, and twice since, with an amount of

observation and detail that were of great and permanent value.

These writers held that the lakes were contained by huge banks

of debris, deposited by the sea and other causes, similar to that

existing abundantly in many parts of the country. There w as

no doubt whatever that a large number of lakes, past and present,

had been dammed back by such a barrier in many places ;
but if

the roads w ere so formed, why were not such remarkable lines

(whose character was unique) found elsewhere? Mr, Jolly

here examined this theory in detail, in connection with the

requisite Conditions, and held that it failed to satisfy many of

them. Ilow were these barriers so conveniently deposited at the

required points, when the Great Glen, and the other valleys

were, according to Milne-Home, filled with similar detritus ? In

the other lakes adduced by him, the outlets were over the debris,

gradually wearing it away, while here they existed at the upper

ends, flowing over hard rock. The roads ended abruptly on

the hill face, with no remains of the asserted barriers, heaped up
at their extremities

,
as might be expected, and was almost

universal. How wTere the requisite great accumulations so

effectively removed, reaching, as these must have done, to above

1,300 feet? |The successive roads were on the same hill-face ; so

that the damming debris must have been wholly removed
between the lines at their lower ends, before the new beaches

were laid dow’n. Mr. Jolly entered into other difficulties attending

tliis theory, and finally concluded against it.

IV.—The Glacial Theory, as adopted
The Glacial theory was started by Agassiz, the great Swiss,

who had been accustomed to the work of glaciers, aftei a visit

paid to Locliaber in. company with Buckland, in 1840. It has
had the greatest number of adherents, Darwin and Lyell having
also given up the Marine theory for it. Its chief exponent was
Jamieson of Ellon, in an admirable paper published in 1S63.

Mr. Jolly, by means of a large survey map, variously coloured,

entered into a careful explanation of the glaciation of the region,

lie held that the roads wrere produced by lakes dammed back by
glacial icc, filling the lowei parts of the valleys up to the ends of

the roads, and gradually retreating with the ameliorating climate,

at the last stage of the second forlion of the Glacial epoch, imme-
diately before the final disappearance of local glaciers from Scot-

land. The abundant rolled dlbris at the bottom of these valleys

was laid down by former glaciers, and by the sea during the great

depression in the middle of the Glacial period. lie described the

peculiar configuration of the Ben Nevis Range, with its parallel

system of valleys opening out, on the south, to the close, deep
Glen Nevis and its eastern continuation, and, on the north, to the

broad Glen Spean and broader GlenMore. The peculiarity ofGlen
Spean was that it would receive not only the abundant ice from
the glens opening directly on it on the south, but also the greater

part of the ice accumulated in Glen Nevis and its continuation,

by the two outlets of Loch Treig and Glen Nevis itself. By
this means, and by its special relation to the highest mountains in

Scotland, it would receive an unusual supply of ice, equalled by
no other valley in the country. This was proved not only by its

geographical conformation, but by the su^ierabundant glacial

remains in the district, of wdiich Mr Jolly gave full details.

During the first period of greater glaciation, the ice from Loch
Treig, after entering Glen Spean, turned east down Loch Lag-
gan, and west down the Spean ;

while Glen Roy itself was filled

with an ice-stream from the same valley, which pioved out at its

head
,
dozun the Spey

,
os shown convincingly by the ice-markings

there
;
and the Great Glen and its side valleys were also swathed

in ice. As the climate improved at the close of the ice period, the

glaciers gradually shrank backwards to their sources in the high

Nevis glens, which, from their altitude and neighbourhood to

the vapour-feeding Atlantic, would be the last in the country to

preserve local glaciers. At that time, from its peculiar relations

to these glens, Glen Spean would be filled from its head to the

sea with a great ice-stream, resting on the dfbris already de-
posited by the sea, &c., and moving slowly downwards. This
stream, entering the south end of Glen Roy, dammed back a
lake there, fed by its tributary torrents, which has left its traces

in the roads. As the ice gradually shrank in successive steps,

the water subsided and the lake extended, as shown by these
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line*;. Mr. Jolly here pointed out the position of the suc-

cessive contractions of the ice required to dam the lake, and
described the abundant evidences of this last stage of the glaciers

there, in scratching*;, carried Mocks, boulder clay, &c., and in

the splendid horse-shoe moraines of the Treig glacier, lying

intact across and along Glen Spean. lie held that the lone t

road extended up Loch Treig only a short distance, suddenly

ceasing there, and not round the w hole lake—an additional

remarkable proof in favour of a glacier then filling that basin

down to the ends of the roads "here a dam was necessary.

Similar remarks were made regaiding the Glen Gluoy and Glen
Laggan pa ’•all cl-.

fly means of c floured additions laid over the map, the state of

the ice at this period, nece^ary to fulfil the requisite conditions,

was graphically exhibited. Mr. Jolly concluded with an appeal
to the Society to study the fascinating problem on the ground
itself, so to help to a final settlement of the much-debated
question. Inverness had already done honourable work in con-
nection with it, for the height of the lowest road had been fir.-t

determined by an Inverness man, Mr. Wm. Taterson, sent there

for the purpose in 1S47 by Mr. Joseph Mitchell, at the request

of Mr. Robert Chambers.
Mr. Horne, of the Geological Survey, Banff, and others, after-

wards spoke on the subject, and a cordial vote of thanks was
awarded to Mr. Jolly.

The reader may consult with advantage, for the bet'er under-

standing of the subject, the admirable maps of the district of the

Ordnance Survey, both the -ix- and one inch, in which the

Roads and the related phenomena are accurately and fully laid

down: or the special Ordnance selected map of the locality,

appended to the paper of Sir Henry Tames, mentioned above.

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE

Cam bridge.—The authorities of both Girton and Newnham
Colleges have supported the general memorial of 8,500 persons

in favour of the admission of women to academical degrees and
examinations, by informing the Senate in detail of their past

proceedings, the number of their students wh) have been ex-

amined informally, nmc of whom have faded to attain Tripos

standards : and both colleges believe that they will be able to

offer sufficient guarantees of stability and good administration,

so that the University can admit their students to full academical
privileges.

Newnham College has now been fully constituted, with Trof.

Cayley as president. Trof. Adams has ably aided the Women's
Educational As-oaiation during the last seven years a*; president,

and now retires, on the amalgamation of Newnham Hall with it,

retaining bis place on the Council.

Mr. R. Rowe, of Trinity College, i- appointed an Examiner
in the next Mathematical Tripo c

,
and Mr. A. G. Grcenhill

Additional Examiner.

Dr. Alexander Dickson has been appointed Regius Professor

of Botany in the University of Edinburgh and lvee[ cr of the

Royal Botanic Garden of that city in succession to Dr. Balfour,

who resigned some time ago.

The new representative Council of Education in France has

been completed by the appointment of a number of official

members. M. Berthelot has been nominated President by the

Mini-try. A number of sections and special commissions have
been established, amongst which we must direct attention to the

Ommis'-ion for Reforming Secondary Instruction. One of the

principal features of the intended reform is to divide secondary
in-traction into three different course-, so that any pupil leaving

the ‘-ch >ol after having gone through the elementary course
might have a general knowledge of the principal subjects which
are to be investigated more fully in the other two cour-es.

The University of the City of Pesth celebrated its hundredth
anniversary in presence of the Lmperor on the 1 3th mst.

SCIENTIFIC SERIALS
A mi ilctt der Physik und Chemie

t
No. 4.—On the propagation

of electricity through current water in tubes, and allied pheno-
mena, by L. Dorn.—Thermic theory of the galvanic current, by
J* lloorwcg.—On the cause of excitation of electricity in
contact of heterogene nix metal-, by F. Exner.—On diffusion of
salts m aqueous solution, by J. II. Long.—On the relation
between propagation of light and the density of bodies by II. A.

Lorenz.—On Stokes’s law, by O. Lubarsch.—On after images
of motion, by G. Zehfus«=.—Supplementary note to the paper on
currents of the Gramme machine, by O. E. Meyer and F.
Auerbach.

SOCIETIES AND ACADEMIES
London

Royal Society, April 29.—“ Measurement of the Actinism
of the Sun’s Rays and of Daylight.” fly I)i. R. Angus Smith,
F.R.S.
When examining the air of towns and the effect of smoke and

fog-, I have often wished for a very simple chemical method of
measuring the total light absorbed by these gases, vapour®, and
floating -olids. I do not undervalue the work of others, but I

think I have obtained a process promising good results with
great simplicity, although I daresay it introduces its own class ot

difficulties.

1. The fundamental fact is that when iodide of potassium in

solution is treated with nitric acid, s 1 small in quantity as to

cause no change of colour in dull diffu ed light, a change takes
place when the same mixture is brought into clear light

;
iodine

is set free and the solution becomes yellow.

2. The amount of iodine feed can lie titrated with great
exactness by the 11 of hyposulphite, a- b w'ell known.

In tlie-e two facts lies the whole process : the first is the new
parr, the second makes the first quantitative, and its u-c is of
cour-e pan of the novelty.

3. It i*> known that strong acid liberate- i-jdine. Weak acid
does so after a long time, but the process is hastened by light.

4. Heat even to the boiling point doe- not act so well a- light

I
(experiments being made in sealed tubes to prevent lox^ of

iodine, and with a considerable volume of air).

5. Heat assi-ts the acti m of light.

6. A solution may be exposed day after day so as to give the
accumulated effect of -unhght, in a measurable condition at the
end of the time.

7. The solution of iodide of potassium as hitherto obtained is

subject to change. An old solution, that is, one nearly a month
old, was found more sensitive than a new one m all cases tiied,

S. The result of No. 7 i-, that a certain allowance may require
to lie mule for this, in those cises where the periods of ob-erva-
tion with one solution are long.

9. The amount of allowance to be made for temperature 1

,

n»>t made out. It is not certain that any is required in the cases
when weak acid 1^ used. The weather has not allowed any
combined action of great light and heat, but with heat and light

111 the rays from an electric light with a parabolic reflector, the
action was verv rapid.

10. Specimens of experiments (prospective at first). It was
f und coincident to use a solution of 2 grms. of iodide of potas-

sium, afterwards changed to I grm., in icx> of water, and to use-

half of tins for an experiment, kc. } 50 cub, centims. of the

s dutwn, which may be called A.
A nitric acid solution having an acidity equal to r per cent, of

sulphuric anhydride w^as made
;

this may be called A. Only
very small portions of B w’ere added to A.

Examples in which the decomposition was measured by a
solution of hyposulphite of sodium, which maybe called solution

C — o' I
grm. per litre of iodine (or as convenient). I shall

extract experiments made with B solution o*8 cub. centum,
because it is an intermediate one (’2, 4, *8, 1 *6, and 3*2 have
hitherto been the favourites).

B v.lJ

'

Me.l im by
solution (hyj

suljilillt)

Mar. 3 Sunshine and cl ml 0 8 Afl^r hour. C x. I irst i

alttrnai* ly in 20

.

4 Sunshine 08 — Fir .1 colour in

” 5
,

Dull .did.y 08 ,* 4 o 9
Sun&h.ne 0 8 ,, a! „ 7 5 Colour ill

4 ft.
• >

A little- sunshine 0 8 „ A
.. 10

1

Eogfiy* wiih .1 flea'll

ul sunshine |

ofi

1

,, <• „ 1 5 -

». tt
j

Bright ... 08
>f »» 72.

„ 12 Dull and wu oS ,, 3 0 6

M 13 Dark ami dull 08 .<
'Jh •>

I- amt trace

.. 15 ' Changeable 0 8 ,, 2$ 1 8.

„ lf> Changtal It o‘8 ,, a£ „ 1 0

,, 1

L

Sun through haze ... 0 8 «> 23 >,
i

5 8 '

». i'i Bright o*8 ,. aft m hi 5

,, 20
Ajml 1

I og till 1 1 30 ... ... 08 -

,1 a» ,,
, i 7

Sun and showers ... 08 aj % 6,
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(a) 2J hours’ exposure to not very bright clouds ; (i) in dark:

—

(a) Temp xa'
1

C. in light. Temp ao C. in dark.

Sulphuric acid.
Sulphuric acid
used, same
acidity.

°'4 •

o*S .

i 6 .

3*2

C sol

required.

. 0*5 .

.
3’9 •

. 4 9

. 61 -

0*4
0*8

i*6

3*2

Csol.
required.

.. O
.. o
.. 0

0

11 There seems, therefore, no reason to doubt that this is a

true photometric process, with special capacities to be developed

in time. J may add that I did obtain better results at the window
of my house than at the laboratory at the same time, the latter

being nearer the ccntie of the town ; thus the piocess has done

the duty it was intended for, although only once tried for this

special purpose. I am looking to it as an agent specially for the

examination of climate, but of couise it may have many uses.

Tli is process docs not ami at delicacy, but at accumulation of

effect. J have not spoken of a standard ; the results are only

comparative, but the process may be made to supply its own
standard,

12. Since writing the above it appeal- thal by using sulphuric

acid some of the fears at fu-t entertained

.-how n by the following extract :

—

may be avoided, as is

L sol. requiH'd after s\ C\ s..l. required after

B -ok hour,’ evpo-urc of A yj h air- <_\po-ure of
to light. A 1 > Uarknubs

0’2 ... 7’6 . . U‘3

°*5 • 15 I 0*6

ro 23-4 ... . . . o*6
2‘0 ... 30*4 ... 07
4*o 43*6 • ... 07
6*0 ... 53*8 .- 1 3

The temperature of the solutions exposed to light ~ 15° C\,

kept in darkness = 22° C. The iodine volatili ed by heat W’as

found so little that it might be ne 'lected here.

The stiength of solution- and the kind of acid to be used may
vary. Similar results may be got by using bromide of potassium,

but it is Jess delicate. The surface exposed and other questions

require attention.

- Mathematical Society, May 13.--C. W. Merrifield, 1 .R.S.,

president, in the chair.—The following communications were
made :—On Crcmonian congruence-, by Dr. Hirst, b.R.S. ; on
some statical and kinematical theorem', by lVof. M inchin ; on
i\ class of analytical problem-, by l’rof. Cayley, F.R.S.

Linnean Society, May 6.—II. T. Stamton, F.R.S., in the
chair.—Three Foreign Members were elected.—Mr. T. Christy
read a letter from Mr. Blachlaw, of St, I’.iul >, Bia/11, intimating
that his experiments to rear the J.iberian o ’flee -plant had all

faded, though different season •, altitudes, and other conditions,
without and indoors, had been tried.—The ab-tiact of a paper
by Prof. G. Dickie, notes on algiv from the Amazon, wras read
by the Secretary. This collection was made by IYof. J. W. II.

Frail, and consists of 2S8 species, whereof 190 arc diatoms, 31
desmids, and 07 other alg.v, 9 of the latter being new forms.

—

Prof. P. M. Duncan orally communicated the substance of a
paper on an unusual form of the genus Hcmipholis

, Agass.
This wTas dredged by Dr. Wallidi off the Algulhas Bank, S.W.
of the Caj>e of Good Hope. Its zoological position may be
doubtful, for the classification of the Ophiuroidea is at present
full of anomalies

; but the specimen itself nevertheless pos-
sesses unusual interest from the nature of the so-called dental or
chewing apparatus. These peculiar dental structures and other
points were elucidated by the author,—Mr. G. T. Bettany gave
some remarks on the vocabulary of botanical terms in use in the
description of flowering plants. The author advocated making
a distinction betwten terms used in elementary descriptions in
educational works and those used in the terse and complete floras.
Under evolution there was much chance of botanical progress if
terms were simplified and made such as children could compre-
hend ; but almost every book aiming at comprehensiveness
became obscure. Hanking it necessary to g.vc every possible

Jn;'
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U repelled, instead of

aiding in the wide diffusion of knowledge. For these and other
reasons the author strongly objected to the now too frequent
u-e of tn- and polysyl able terms.—Prof. Kay Lankester read a
paper on the tusks of the fossil walrus found in the red crag of
Suffolk. He withdraws the generic name of Trichecodon insti-
tuted by him in 1865, and refers a scries of later-discovcred
large tusks in the Ipswich Museum, as also his formerly-

described specimens, to the living genus Trickechus, but specifi-

cally distinguished in this case as T. Iluxleyn, He is inclined to

think there is insufficient ground for the generic subdivisions

Alachtherium and Trichecodon ,
as used by Van Bcneden, and

moreover signifies his opinion that there is yet no good evidence

in support of the association of the Suffolk and Antwerp tusks.

—A short communication, on an irregular species of Ambly-
pneusles, by Mr. Chas. Stewart, was taken as read.

Zoological Society, May 4.—Prof. W. II. Flower, F.R.S.,

president, in the chair.—Mr. Sclater exhibited a specimen of the

Ibis ( (kronticus comatus), lately obtained at Bilcdjik, on the

Euphrates, by Mr. Danford, and made some remarks on it.

previously-known distribution.— Dr. A. Gunther read a note

correcting the statement made by him at the meeting of the

Society on January 20 last icspecting the occurrence of JJolocarr

thus tricolor on the British coa-t. Further particulars received

by Dr. Gunther had led him to decide that this fish could not be
considered as having been caught on the British coast.—Mr. W.
A. Forbes read a note on the cause of death of a leopard in the

Society’s menagerie.—Mr. Dobson exhibited and made remarks
on some bones of the Dodo which had been transmitted from

Mauritius in 1847-50 by Dr. F. Reid to Sir Tames Macgregor,

and having been deposited at Fort Pitt, Chatham, were after-

wards removed to Netley Museum.—Mr. F. Jefirey Bell ex-

hibited the immature specimen of Fa hinolatufas, referred to by
him in his communication on Puheotampas, pointing out its more
differentiated characters, and suggested the possibility of its

being an example of E. ovifortnis .— Prof. Flower called the

attention of the meeting to the fact that a young specimen of

the Lesser Fin Whale {Bahronoptcra rostrate), fifteen feet long,

which had been taken off the coast of Cornwall, was now being
exhibited in London.—A communication was read from Prof

J. O. Westwood, containing an account of the specie- of Saw
flies composing the Australian genus Perga of Leach.—A com-
municati m wa- read from I>r. Wr

. J. Hoffman on a supposed
instance of hybridisation between a cat and a lynx.—Mr. \Y. A.
Forbes read the second and third parts of his series of paj>ers on
the anatomy of Passerine birds. The e communications 1 elated

to the syrinx and other points in the anatomy of the Euryhr -

midiC, and to the structure of Fhihfitta ,
and its position among

the Pas cres.—A communication was read from Mr. F. Day, in

which he gave the description of a new Kntomostracon from
Afghanistan.—Mi. Oldfield Thomas read a paj>er on a collection

of mammal- brought from Ecuador by Mr. Clarence Buckley.

Among these wTas a new’ specie.- of Fassaricyon
,
proposed to be

called /?. alleni.— Mr. A. G. Butler read a paper containing

de-criptions of a collection ol Lepidoptera made by Major
Howland Roberts at Rokeran, near lvandahar, on the Rtvcr
Urgundab.— Mr. G. French Aligns read a paper containing

furthei additions to the marine molluscan fauna of S uth Aus
tralia, with descriptions of six new species.—A second paper by
Mr. Angas contained the descriptions of three species of marine
shells from Port Darwin, Torres Straits, discovered by Mr. \\\

J. Bednall, and of a new Helix fr.m Kangaroo Island, South
Australia.

Geological Society, April 28.— Robert Etheridge, F.R.S.,

president, in the chair.—Rev. James Oliver Bevan, M.A.,
Arnold Hague, Augustus Constable Maybury, Ilenry Peter

Meaden, William Peregrine Propert, and Francis Randell w’ere

elected Fallow- of the Society.—The following communications
were read :—Description of parts of the skeleton oi ail anomodont
reptile (Plaiypodo aui us robustus, Ow.) from the trias of Graaff
Reinet, South Africa, by Prof. Ow’en, C.Ik, F.K.S. The
author referred to certain triassic reptiles from South Africa,

already described by him, as showing certain resemblances to

implacental mammals. Another still more interesting indication

of such resemblances is furnished by some remains from Graaff
Reinet received from Mr. E. J , Dunn. These consist of some
thoracic vertebne with portions of ribs, a sternal bone, a

scapula, and a right humerus found imbedded in one mass
of rock, and of a femur anti phalanges, and a pelvis in another

mass. The author described these bones 111 detail. The
vertebne were said to agree most nearly with those of Dicynodon
and Oudenodon, The supposed sternal bone k- of a rounded
hexagonal form, and is regarded by the author as the anterior

bone of the sternum proper, which is usually unossified in recent

lizards, but well ossified in Ornithorhynchus. In the scapula,

also, the author pointed otft resemblances to that bone in Orm-
thorhynchus . The humerus in its general proportions, and
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especially in the great development of its ridges, was also shown
to resemble the same l>one in the Monotremes. The ungual

phalanges were described as broad and obtuse, probably con-

structed to bear claws adapted for digging, as in Echidna ; the

femur also resembles that of the last-named animal. The author

remarked upon the-e approximations to the monotrematous
mammalia, in allusion to which he proposed the name of Platy-

podosaums fAudits for this animal, the humerus of which was
to?, inches long and nearly 6 inches broad at the distal end. He
rtl-o alluded to the interesting problems opened up by the study

of these bouth-African reptile^ in connection w ith their possible

lelaii-'iiships to the low implacental mammalia of New Guinea,

Au-truha, and Tasmania.—Note on the occurrence of a new
specie" of I^uanodon in the Kiuimendgc clay at Cumnor Hurst,

\hiee miles west of Oxford, by Prof. J. Pres!inch, F.K.1S. The
pit in which the occurrence of I^uanodon was discovered was
orbed in Kimmeridge day at the foot of an outlying mass of

Lower Greensand forming an isolated hill. The Portland beds,

which occur at Shot iv er, are here wanting. The bones wrere

found in a thin sandy stam intercalated in the day, and tra-

versing the hill at least fifteen feet below the greensand. The
skeleton was probably almost entire ; but, as attenti >n was not

directed to it until nearly all the day had been removed, many
bones were lo t and others injured. Several vertebra of Ichthyo-

saurus were found in the 1 same seam, and the characteristic

Grypkaa zitsfufa occurred in profusion. The clay above and
below* contained fossils of Kimmeridge types. The author stated

opinion that land proliahly lay to the south-west of the

Oxford district.— On Iguauodcn fy csiwichu, a new species fiom
t'ie Kimmeridge day, by J. NY. llulke, F.K.S. In this paper
the r.uthoi described in detail the remains of lytauedon found at

Cumnor Hurst in the Kimmeridge clay, as de-.crihed 111 the pre-

c.ding
\
apei. They illustrated nearly e\ery part of the skeleton

of an immature individual, adding greatly to our knowledge of

the variation of the vertebra in the several regions of the

verteoral column, and of the structure of the head and lund
limbs. In the latter both the tibia and the fibula articulate (as

in embryo birds) with the os catcis
,
which kmc is now firA

identified m I^uanodon. The sacral vertebra w ere only four in

number, and the specie-* further differed fiom the Weaklen
IguanaJen manteUi 111 the simpler character of the serration of

tile teeth, of which the lamella arc not mammillated, and in

having the vertebra of the trunk and sacrum not so ccmiprts ed.

The author named the species lyuanodott /; t stzou hit.

Institution of Civil Engineers, May n.—Mr. W. II.

Parlow, E R.S., prtddent, in the chair.—On the manufactuie

and te-ting of Portland cement, by Major-Gcneial H. Y. 1 >.

>entt. F. k.S., and Mr. Gilbert K, Redgrave.— On Portland
• mcrete, and w.*tv of it- application-, by Mr. E. A
-On Portland cement : its nature, te^t-, and

Anthropological Institute, May 11.— A. L. Lewis m the

chair.—The following papers v ere lead Notes on prehistoric

di coveric- in Central Uus-ia, by C. H. F.. Carmichael, M.A.

—

Note- <>n the occurrence of stone implements of the -airface*

... .s julh Ku-aia, by W, H. G inch.—Notes on the

Jicgi by A. NY) he.—On jrde implements in

...... nd, by II odder M. Westrupp.—Flint implements from

1 he Valley of the Banu, by NY. J. Knuwle

sents the most acute primitive rhombohedron. The crystals in
question are very malleable and sectile; no cleavage was ob-
served.'—On a Cicadella (Hysteroptemm aptcrum) w hich attacks
the vines in the department of the Gironde, by M. Blanchard.
On the law of reciprocity in the theory of numbers*, by Prof.
Sylvester.—On the new siphon established over the Garni Saint
Martin, and on the works of sanitation of the Bercy quaiter, by
M. Levy. The sewers of Bercy (which formerly discharged into
the Seine) are in come parts lower than the collector designed
for them, and had to cross the Canal Saint Martin to reach this.

An ingenious system of siphons and trompes was devised to
... ..1 » 1. . /*\ 1 * r , 1 n. r< . ..

l"*v*»>* *•** >. in* 1 > va UUClttK UJUAILIC U1 1UUU-
gen and caibonic oxid.x It is important, then, in mining
operations to avoid wMi all care failuie of detonation.—On the
determination of algebraic integrals of algebraic differentials, by
M. Zculhen.—On simultaneous linear equations and on a class

of non-plane curves, by M. Picard.—O11 a class of functions of
two independent vauablc-, by M. Picard.—On the theory of

phenomena of iutcrfcicnce where rotatory polarisation inter-

venes, by M. Gouy. He takes n point of view of interference

phenomena different fiom that of Fresnel, and superior in sim-
plicity.—On the cquipotential lines of n plane formed of tw<
hnhes unequally c •nductive, by M. Gucbhard.—On the mutua*
actions of magnetic needles plunged in liquids, by M. Obalski.
Two magnetic needles are hung opposite each other (and a little

beyond the range of attraction) by two unlike poles from very
fine threads over water in a vessel, which water can be raised

gradually over them (by means of a connected tube of caoutchouc).
NY hen immersion begin-, the needles draw- near each other by
their immersed parts, and when the immersion ha*. reached the

third or fourth of the needles’ length, they go together. This is

probably clue to the separating force of gravity being weakened
by immersion.—Analysis by the graphic method of movements
produced by excitations of the brain, by MM. Francois Franck
and Pitres. To the detached tendon of a lmihnuwlc they

attached the transmitting myograph ; an ckctio-mngmtic signal

(nf M. Depre/) registered the time on the dium, and another
signal the excitation. The character of movement- caused by
various electrical excitations is de ciibed As to retardation of
the movement on the instant of cortical excitation, this is found
constant fora given muscular group in the same animal, vvhatevu

the form or intensity of rhe electric excitant. A notable part of

it is due to j»hy lologica! 1 c-ustance of the grey cortical -ttbslancc.

beyond a certain ii tensity of stimulation movements are pro-

duced on the same side of the body as the part of brain stimu-

lated, as well a on the opposite, and the retardation for the-e

movements is greater. The retardation is greater for hincl than
for fore limbs.—On a rain of dut at Autun, by M. 1 ’e Jussieu

(see above).—M. He Les-ep^ presented specimens of

from California, and gave some information about Mr. MackayY
mines at \ lrginia City, the galleries of which have bee". ** 1

'

about 1,000 metres, a depth hardly exceeded in Lurope (B<>1

Descent is by means of hydraulic motor®.

CONTENTS
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Academy of Sciences, May 10.—M. Edm. Becquerel in the

-.bar*.—The following papers were read :—On the tian-cendants

lucbpav a fundamental part in the theory of planetary* per-

urbati- np by M. Ti-^crand.— On a proposition of the theory of

* lliptn func’Mvv, by M. Uermite,—On a rain of dust observed
r *om April 21 to 25, 1880, in the departments of lia^se-.-Alpec,

I u*e, and Am, by M. Daubree. This dust gave a reddish

t j -no,1
, rm the mountains at Barcelonnette, up to 2,800

and 3,000 m. (snow further up remaining white). Its chief

mineralogical characters w*ere : effervescence with acids, mixture

-f hydrated peroxide of iron, presence of spangles of mica,

residue of fudble acids, principally feldspathic. The dust is

thought to be of terrestrial origin, but not volcanic, nor Saharan.
( naniewhat similar >howers fell in France in October, 1846, and
May, 1S63.) The same phenomenon seems (from another note)

t > Vnve been experienced at Autun (Sa6ne*et -Loire) on April 15,
i ten day- before.—On the crystalline form of magnesium, by
M. He* Clmzeaux. Having examined the fine magnesium
crystals lately obtained by M. Dumas, he finds that among the
rhombohedne metals magnesium is that which, after fine, pre-

lb A. II. Ream
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matics, with place of publication and date of foundation.
THURSDAY, MAY 27, 1S80

, An asterisk denotes that the journal to which it is prefixed

admits problems for solution :

—

MATHEMA TICAL JOURNALS

American Journal of Mathematics,
Ture and Applied

\

Published under the auspices of the Johns Hopkins

University. Vols. i., ii. (Baltimore : John Murphy

and Co.)

THE American Journal ofMathematics has now com-

pleted its second volume, and has obtained an esta-

blished place among the leading mathematical journals.

Thanks to the Johns Hopkins University at Baltimore,

America possesses, what has never been attempted in

England, a quarto journal entirely devoted to mathe-

matics.

Perhaps in no branch of science is the literature of the

subject so exclusively confined to periodical publications

as in mathematics. The books that are written are

merely text-books and, in this country, generally have

reference to certain special examinations. Of course
|

there are exceptions which will immediately occur to

mathematicians, such as Salmon’s treatises and Tod-

hunter’s histories, and the exceptions are more numerous

in Germany; but, even when all the books published in

all languages which arc above the rank of school-books

are included, they bear an extremely insignificant pro-

portion to the amount of original mathematical literature

contained in periodical publications
;

in fact it w ould be

impossible to form any idea of the present state and

extent of mathematical science from any study of the

books upon the subject. The same is to some extent

true of all branches of science ; but the want of treatises

America
^Analyst [Des Moines, 1S74], Svo.

American Journal [Baltimore, 1878], 4to.

Exgland
Quarterly Journal [Cambridge, 1839], Svo.

Messenger [Cambridge, 1862], Svo.

France
Journal {Liouvilie) ... Paris, 1836], 4to.

*Nouvelles Annates ... ’Paris, 1842], 8vo.

Bulletin [Paris, 1870], 8vo.

Germany
Journal (Crclle) Berlin, 1826], 4to.

Archiv (Gutnerf) Greifswald, 1S41], Svo.

Zcitsthrift (Schlomilc/i) .

,

Leipzig, 1856], 8vo.

Annalcn (CUbsch) Leipzig, 1869], Svo.

Forlschritte Berlin, 1 87 1], Svo.

Repertorium Leipzig, 1877], Svo.

Italy
Annali ( Tortolini) ... [Rome, 1850], 4to.

Giotnale (Bat/aglini) ... 'Naples, 1863], Svo.

Bullctino (Bonccmpagni). [Rome, 1 868], 410.

Belgium
*Nouvelle Corrc'pondancc. [Mons, 1873], Svo.

Hollvnd
Nicults Archie/ [Amsterdam, 1878], Svo.

Denmark
*Tidsskrift [Copenhagen, 1859], Svo.

To these may be added the *Reprint [London, 1S64]

from the Educational Times, consisting almost entirely

of problems and solutions ;
and aLo, although not strictly

is greatest in mathematics on account of the smallness of journals, the Proceedings of the London Mathematical

the audience addressed and the impossibility of express- Society [London, 1865] and the Bulletin of the French
ing even the results in a manner intelligible to the non- Mathematical Society [Paris, 1872]. The object of two
mathematical reader. of the journals, the I'ortschritte and the Repertorium

,
is

As a consequence of the scarcity of treatises there arc to give rt
(sumds of papers published elsewhere. It may

many extensive branches of mathematics (such a*, for ex- be observed that all the journals included in the above

ample, the Partition of Numbers) which exist only in the list are strictly mathematical, although in the titles of

periodicals
; and the contents of the latter are therefore some of them mathematics is coupled with physics or

less transitory, so to speak, than in other sciences, i.e ,thc
(

astronomy. A few minor periodicals, appearing at lor;

papers are less liable to be superseded by subsequent intervals, have been omitted.
writings and to become only of historical interest. Thus of the nineteen journals included in the above
A journal devoted to a special subject always promotes list no less than seven have been founded in the last ten

activity in that subject, as one paper gives rise to another; jears, while four wrere founded in the preceding decade,
but, besides this, it collects in one place many researches 1860-70, so that only eight date from farther back than
which would otherwise be widely scattered in the publica- i860. The oldest and by far the most celebrated journal

tions of different societies
; and this latter advantage is is Crelle

,
which has now reached its eighty-ninth volume ;

much more apparent when, as in the case of the American many of the most important mathematical discoveries of

Journal
,

its extent is sufficient to enable it to receive the present century are contained in its pages,

elaborate memoirs. Thus M. Lucas’ “Thdorie des The publication of problems and solutions in a mathe-
Fonctions simplement pdriodiques ” occupies 90 pages,
and Mr. McClintock’s " Essay on the Calculus of En-
largement” 61 pages. There is no reason to suppose
that the majority of the papers contained in the American
Journal would not have been written and printed, if the
latter had not existed, but it is a real gain to the mathe-
matician to have them all united in a single periodical.
The great increase in the number, of mathematical

journals in the last few years is very remarkable. The
following is, we believe, a complete list of all the journals
now in existence which are exclusively devoted to mathe-

Vol. xxh.—No. 552

matical journal is always to be regretted, as it is impos-

sible not to feel that the space might be better occupied,

and that the presence of mere exercises in a periodical

which should be devoted to the advance of the science is

undesirable. Their insertion in several cases is doubtless

due to a wish to increase the number of readers by in-

cluding a class who would take but little interest in, or be

unable to follow, original mathematical researches
;
but

the “ problem for solution” may even be defended on

scientific grounds, as it is a well-knowm historical fact

that not a few of the greatest mathematicians were first led

E
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to take a strong interest in mathematics by being tempted

in their younger days to attack such questions. It may
be remarked also that the mathematical problem has itself

undergone great improvement since the days of the

Ladies' Diary ,
v, hen the problems usually appeared by

the side of the enigmas, charades, &c. These problems

were generally merely made-up exercise^ or puzzles— such

as arc to be found now only in examination papers— in

which the data were wholly fictitious or even ridiculous ;

the modern problem, especially in pure mathematics, is

often a theorem, or a particular case of a theorem, of very

considerable intrinsic interest, it is right to mention
that the Nouvelles Annalcs is really intended mainly for

purposes of instruction, and that apparently a Continental

student derives from this publication very much the same
kind of practice and skill in the treatment of problems

which at Cambridge he would obtain from his private

tutor.

The history of mathematical journalism in all countries

seems ven similar; first, there is the Annual or other

periodical, containing at the end puzzles, problems for

solution, &c., the best solutions and the names of those

v,ho sent in correct solutions being gi\en in the following

number; at length these are supplemented by short

articles on particular subjects—frequently suggested by

the problems—by the leading contributors. The next

step is the mathematical journal, consisting of two parts,

the one containing original papers, and the other—quite

distinct—containing a limited number of problems and

solutions. Finally we have the strictly scientific journal
?

differing in no essential respect from the Transactions of

a society ;
and, it is scarcely necessary to remark that, on

account of the length of many of the formula?, a quarto

journal is preferable to one of octavo size.

From an interesting account of American mathematical

periodicals by Mr. David S. Hart, which was published

in the Analyst for September, 1875, it appears that the

first mathematical journal published in America was the

Mathematical Correspondent

,

which was issued at New
York on May 1, 1804, and of which eight quarterly

numbers only were published. The next periodical was

the Analyst, or Mathematical Museum

,

of which the first

number was published in 1808 ;
five numbers only

appeared. In January, 1825, the first number was issued

of the Mathematical Diary, which continued till March,

1832 ;
for the first two years it was published quarterly,

and for the remaining five years annually, thirteen

numbers in all being issued ,* this journal, Mr. Hart

remarks, “ contained besides solutions of problems many
important and valuable essays on the various branches of

exact science, and was the best mathematical serial that

had as yet appeared.” The next periodical was the

Mathematical Miscellany ,
which lasted from 1 836 to

1839 ; it had a junior and senior department, the former

for young students and the Latter for mathematicians;

eight numbers were issued. In 1842 the first number

appeared of the Cambridge Miscellany of Mathematics
,

Physics
,
and Astronomy, edited by Professors Benjamin

Peirce and Joseph Lovering, but only four quarterly

numbers were issued.

In October, 1858, Mr. J. D. Runkie published the first

number of the Mathematical Monthly, which is by far the
j

best known of the journals which appeared previously to I

those now in existence ; it contained papers not exceeding
eight pages in length, notes and queries, and five problems
in each number intended for students, with solutions in

a subsequent number. This journal, which seemed to be
filling a want, unfortunately had to be discontinued in

1861 in consequence of the war. No further attempt was
made to establish a mathematical journal till January,

1874, when Dr. J. E. Hendricks established the Analyst,

which for the first year was issued monthly and has
since appeared bi-monthly. This journal, in spite of

many serious disadvantages due to difficulties of printing,

(See., has done good service to mathematics in America.
It is not to be compared to the American Journal as

regards the importance of its papers, and a considerable

portion of each number is devoted to problems
;
but the

editor may fairly claim to have done for the encourage-

ment of the science not less than have the editors of the

Journal, to which the Analyst may now be regarded as a

valuable supplement.

Soon after the foundation of the Johns Hopkins Uni-

versity, the American Journal was issued (in 1878) under
its auspices, with Prof. Sylvester as chief editor and Mr.

\Y. E. Story as acting editor, assisted by Professors

Benjamin Peirce, Simon Newcomb, and H. A. Rowland.

The contents of the journal have been worthy of the

reputation of the editors, and as regards printing, &c.,

there is nothing to be desired. Among the papers may
be noticed, besides the numerous and important investi-

gations of Prof. Sylvester himself, those by Mr. G. W.
Hill on the lunar theory, by Mr. G. B. Halstead on the

bibliography of hyperspace and non-Euclidc.m geometry,

and by Mr. Story on the elastic potential of a crystal.

There are also contributions from Prof. Newcomb,
Prof. \Y. W. Johnson, Mr. C. S. Peirce, &c., and from

European mathematicians, Professors Cayley, Clifford,

Lipschitz, (See.

It will be generally admitted that Prof. Sylvester’s

researches are amongst the most valuable contained in

the Journal

j

one of the most elaborate of these, which

occupies 60 pages, relates to an application of the new
atomic theory to the graphical representation of the

invariants and covariants of binary quantics. Most of

the others also have reference to invariants or covariants

or cognate branches of the modern higher algebra, and

the great amount of space devoted to this important

subject is very noticeable. There is a paper by Prof.

Cayley on the calculation of the minimum numerical

generating function of the binary seventhic, and Prof.

Sylvester is now publishing his valuable tables of the

generating functions and groundforms for binary quantics

and systems of binary quantics, which he has calculated

with the assistance of his pupil, Mr. F. Franklin.

There are other well-known American mathematicians,

Asaph Hall, Artemas Martin, E. B. Seitz, C. H, Kuni-

mell, &c., who do not as yet appear to have contributed

to the Journal
,
although their names are familiar to

readers of the Analyst, and when these are added to the

already considerable number of American authors of

papers in the Journal
,
it is clear that the mathematicians

in America are sufficiently numerous to support per-

manently such a journal as that over which Prof. Sylvester

presides. The American Journal has started well, and

there is no reason to suppose that it has not as great a
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future before it as awaited CrellfsJournal half a century

ago.

The only method of “endowing the research” of the

pure mathematician is to give him a journal, and this the

Johns Hopkins University has done for America. Two
years ago it seemed a question whether it was worth

while to apply to the Cambridge Commissioners to endow

mathematics in a similar manner in England. On the

whole it seemed better not to make such an application,

as the obvious difficulties in the way of the editorship,

&c., of a subsidised journal would be considerable, and

the existing journals, which support themselves, seem to

fairly meet the demand. Hut for the foundation of the

London Mathematical Society in 1865 the want of a large

mathematical journal would have become pressing
;
as it

is, the Proceedings of this Society may now be regarded

as taking the place of a leading English journal. The
journal, however, has two important advantages over the

publications of a society : (1) the printing of the papers

is unaccompanied by the formalities of reading, being

reported on by referees, &c.
; (2) the journal is much the

more procurable, especially if separate numbers be

required; it also affords more rapid publication.

J. W. T„ Glaisher

OUR BOOK SHELF
Six Life Studies of Famous Women. I5v M. Betham

Edwards. (London : Griffith and Farran, 1SS0.)

This is a readable and instructive collection of studies,

containing, among others, notices of two women notable
in their different ways in the history of science—Caroline
Herschel and Alexandrine Tinne, the famous African
explorer. The studies arc marked by care and neatness,
and are on the whole fair estimates of the work and life of
the subjects. They are accompanied by six well-executed
steel portraits.

LETTERS TO THE EDITOR
[ The Editor does not hold himsclj responsibleJor opinions expressa,

by his correspondt nts. Neither can he undertake to return
,
0

to correspond with the writers of rejected manuscripts . Nt
notice is taken of anonymous communications.

[The Editor urgently requests correspondents to keep their letters a.

short as possible. The pressure on his spare is so great that i

is impossible otherwise to ensure the appearance even of com
mmucations containing interesting and novel /acts.]

Lord Rosse’s Telescope.
In an article in the Times newspaper there occurs tin

passage—“With regard to the mighty mirror of the Parsons
town reflector M. Struve has spoken in no very complimentary
terms. It was said of Sir W. Ilerschel’s four-feet reflector tha
it

1 bunched a star into a cocked hat

;

1

but even this is scarcely
less satisfactory than M. Struve’s remark that at Parsonstowi
‘they showed me something which they said was Saturn, and ]

believed them,’” This revival of the statement attributed U
lr. Proctor in Frazer*s Magazine for December, 1869, "s
distinguishing (sic) astronomer,” has called forth the appended

j

ettcr from the Imperial Astronomer of Russia. It is satisfactory
o
^
ceiv^ ireci from M. Struve a statement of his cxperienci

°f

^
e P'rf°rmance of the six-foot instrument. Rosse

25, Chesham Place, S. W., May 36, 1880.

ve

ertf ^H?***® Telescopes/ zu wmen j. «a ujiu or uavic

FV* *n a very uncourteous manner on the optica
luaimes or the great reflector constructed by your late fathei
oeg leave to say that those expressions are altogether invente

by the anonymous author of the note, or, at least, quite a
voluntary and thoroughly wrong interpretation of what I may,
have said. I am sorry my name is abused in such a manner by
people who probably have a design of their own in depreciating

the performances of the instrument, the construction of which
marked in itself a high progress in optics and mechanics, and
which in its space-penetrating power has not had any rival until

now, though certainly with regard to definition (particulary

when the mirror is considerably out of horizontal position) there

arc other instruments superior to it. “ Otto Struve
“Pulhova, April 14

”

Brain Dynamics
In liis clearly-written letter on this subject Mr. Tolver Trestoii

seems to think that the reconciliation which he offers between
Free Will and Necessity is a novel one. In this, however, he is

mistaken, as the supposed reconciliation was very distinctly stated

by the late Prof. Clifford in his lecture at St. George’s Hall on
“ Body and Mind.” But of more importance than the novelty

of the reconciliation is the question as to its validity, and it

is on this question that I shall make a few remarks.

The suggested reconciliation is as follows:—No upholder of

Free Will can desire to maintain that a man may act, or desire

and will to act, otherw ise than in conformity with his character ;

for to maintain IhL would be to maintain that a man may act at

random, without reference to any fixed principles of action, and
that the Will is fr^e only in the sense of being erratic. But if it

is admitted that by freedom of the Will is meant freedom to

choose within the lines laid down by previous character, and
freedom, therefore, to shape future character by present volitions,

it follows that upholders of the Free Will doctrine ought not to

quarrel with thn^e who uphold the doctrine of Necessity as due
to “brain dynamics” ; for the latter doctrine supplies the veiy
basis which the former doctrine require*. It shows why the
Will always acts in accordance with previous character; it

shows that the Will can never be free in the sense of

being lawless, or not determined by adequate causes
;
and

it shows that the Will must be free in the ‘emc of being
able to choose between motives supplied by the structure of pre-
formed character. Thus, it is represented, believers in Free Will
ought to w clcomc modern pi 1)1mingy with all it-. “materialistic

'*

deductions from “brain dynamics” to mental changes. For,
unless these persons desire to land themselves in that quagmire
of hopeless nonsense—the lonchwon that volitions are unearned
—they have no alternative but to conclude that volitions are
determined by motives, which are themselves determined by
previous character. But if once volitions are thus conceded
to enter the stream of causation, the more rigid the causa-

tion, the better for such freedom as remains, seeing that the
latter, if always strictly determined, can never be lawless or
erratic. Nowr of all things rigid, that which is least open to any
suspicion of laxity is physical causation. Consequently, if the

Determinism of Psychology admits of being resolved into the
Ncurility of Physiology, belies ers in the Freedom of the Will
ought to rc-t peacefully satisfied that while they are free to act

within the limits prescribed by their own characters, they have the

sure and certain guarantee of physical causation that their volitions

can never break out into activity at random. Or, as Mr. Tolver

Preston /tits it :
“ Solely in virtue of the fact that ihere is strict

Causal Sequence in nature are the actions brought into strict

conformity wdth individual bram structures (or with character).

If the principles of dynamics were not rigid, or if the laws of

nature were liable to alteration, a mau’.s actions might sometimes

be in harmony w ith his brain structure [character], sometimes, in

discord with it
;
or any number of persons, though possessing

totally different brain-structure^ [characters], might act identi-

cally. The questionable expediency of the proceeding of those

who are disposed to grumble at what they term the ‘ iron ’ law

of nature becomes apparent here.”

Such, I think, is a full statement of the suggested reconcilia-

tion, I shall nowr proceed to show that as a reconciliation it is

utterly futile.

There is nothing to be said against the reasoning as far as it

goes ; but it is curious, if not unsatisfactory, that both Prof.

Clifford and Mr. rrcston should have performed their little play

without letting us know that the Prince of Denmark has been
omitted. Ilis name in this case is Responsibility. No doubt it

is perfectly true that the suggested reconciliation shows to all

believers in Free Will that their belief ought only to include

freedom “as freedom to act in accordance with” character:
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that “such freedom actually exists ;
” and that "the very condi-

tion for its existence i* seen to be the prevalence of that strict

causal sequence in nature demanded by the Necessitarians.” But
although the suggested reconciliat i m shows all thb, it fails to

extend to the upholders of Free Will the relief which they most
require, for the procuring of which their doctrine was conceived,

and fin the coutmumce of which their doctrine is continued,

notwithstanding the manifest and manifold ah nudities which it

involves. Thar the supposed reconciliation here fails, seems
almist t<n obvious to require show ing. The more certainly it

can be prow l that every volition is the result of definite causes,

and therefore that the character—even in that part of b which is

formed by all previous volitions— is als ^ the result of definite

cause', the les- possibility is there of justifying the sense of
Responsibility.

Unless it can be sh own that a man is resp jnsible for the character

of his character it is non en*e to speak of him as responsible for

his actions, when the e are determined by his volitions, which,
in turn, are determined by bis character. Can it, then, be show n
that a man is responsible for the character of his character?
Obviously not, either upon Clifford’* view or any other. It is

futile to speak of a man a> “ the architect of his ow 11 character ”
;

for, according to the hypothesis before us, he is nothing of the

kind; his chiracter has been budt up stage by stage, first by
hereditary transmission, next by numberless unintentional influ-

ences acting l>oth from within and from without and lastly by
numberless acts of volition, everyone of which was strictly de-

termined by causes, and therefore was what it was by way of

inevitable necessity. It follows, therefore, that the supposed
reconciliation between Free Will and Necessity tend* rather to

emphasise than to diminish the difficulty
; it show’s more clearly

than ever that the sense of Responsibility, and the correlative

sense of Prai*e or Blame, are alike incapable of any logical justi-

fication. No doubt the sen-e of Responsibility, the love of

rraise, and the dread of Blame act as ]>owrcrfiil motives to voli-

tion ; but this fact clearly does not justify either the feeling of

responsibility in him who act*, or the feeling of approval or dis-

approval in him who observes.

But it is of importance alo to see that it is quite as impossible

to justify the*e feelings by the doctrine of Free Will as it is by
the doctrine of Necessity. For if volitions are uncaused, or but

partly and irregularly caused, it is clear that neither moral
responsibility, nor piaise, nor blame can attach to the unfortunate

man whose action* are not guided even by the hand of Providence,

but occur by w ay of inexplicable caprice.

What, then, it cannot but be asked, is the psychological

explanation of these deeply-rooted feelings of Responsibility,

Praise, and Blame, w'hich can never be eradicated by any evi-

dence of their irrationality? To me it appears the only answer
is that these feelings have been gradually formed as instincts,

which, while undoubtedly of much benefit to the race, are

destitute of any rational justification. George J. Romanes

The Inevitable Test for Aurora

In Nature, vol. xxii. p. 33, is an implication, if not also a

declaration, that the limits of height in the atmosphere, at which
the Aurora Borealis both can, and cannot, appear, have been

ascertained by those world-respected scientists, Messr*. Warren
I)e Fa Rue and Hugo W. Muller, F.R.S.S. both. The skill of

their experiment*, the sufficiency of their exhausting apparatus,

and the power of their unequalled chloride of silver batteiy are

beyond all question
;
and they did, without doubt, ascertain in

a very complete manner at wliat particular degrees of rarefaction

of certain glass vessels, their electric di charge* therein, took

such and such appearances.

But wrhat proof d> they give that tb > e appearances were
aurora ?

They menu >n carmine -coloured discharges in the denser air,

salmon-coloured in more rarefied, ai.d pale milky while in the

highest rarefaction of all. But those col ur,,a- judged of merely

by the eye, are little proof in themselves of the presence of

<>ne and one only out of a number, of different things, ele-

ments, or manifestation* somewhat similarly coloured. So
tha‘ although I would not presume to be too confident of the
sufficiency of the ted I am about to set before tho-e eminent
mm, still, as 1 was obliged to have the honour of presenting it to
that admirable electric philosopher, M. Gaston de Plante, of
Pari- three years ago, when he de*cribed with his equally
wondrous collection of "secondary” galvanic-ba’tery pots and

currents of terrific Intensity, the aurora like effects it produced^-
impartial justice demands the same test to be presented now to

our best physicists on the west of the British Channel.
Now the test i* simply this : did, the F.R.S.S. gentlemen ree

in their electric lights the late M. Angstrom’s one citron line of
aurora ?—that line being so invaluable an indication of aurora’s

presence, though hitherto uninteqireted (see Rand Capron’s
laborious book of Aurora? 1

) ;
and wdthout which strange linear

hieroglyph written from Creation most legibly on its forehead,
no aurora has ever yet been seen by mortal man properly equipped
for the occasion. And, inasmuch as the learned F.R.S.S. speak
of so many variations of red—as carmine, rose, and salmon
colours of various kinds—while I had the opportunity of calling

attention in Nature in 1872 to the remarkable fact that maugre ~

all the violent variations of auroral red to the eye on that occasion, •

,

there w as only one and the same red line in the spectroscope

through every one of them—did the J.ondon scientists see that

unique red auroral line manifesting itself through all their various

artificial reddish tints
; or, had each tint a line or lines peculiar

to itself ; or was there no red line whatever to be seen, though

they looked for it never so earnestly ; or is that crucial part of

their experiment described elsewhere than in Nature, vol. xxii.

p. 33 ? Piazzi Smyth
15, Royal Terrace, Edinburgh, May 17

Variability of 60 Cancri

I FOUND the above to be a red star in 1874, an^ the ^ev - Mr. ?

\\ ebb, in the same year, made independently a similar observa- r
tion. It appeared to me of 8 magnitude, as it did also to Mr. *

Webb. It is numbered 212 in my Red Star Catalogue where, l]

c msidering Argelaiuler’s previous estirmte of about 6 mag., I 1

remarked that it might be variable. This appears now certain,
]

as on April 27 of the present year, and again on May 17 ,

1

found 1

the star to be 5 mag. and red-orange in c ilour. Dr. Copeland, 5

of Dunccht, replying to a letter on the subject, informs me that

on referring to various authorities, he finds estimates of the star’s

magnitude from 5 by Lalande to 7 by Bessel, and in W. B. it is

marked 8. As I have seen it in both extremes, the recorded

differences cannot be ascribed to inaccuracies in different observers,

and I must regard the star as a remarkable variable well W'orth

special notice. It is now passing awaj from us, but I saw it so

late as May 17 in very bright twilignt, and its proximity to Alpha
gives facilities for estimations of colour and magnitude.

Millbrook, Tuam, May 21 John Birmingham

Notes ol the Cuckoo

I remark that all the cuckoos here intone in a minor key,
. ,

except one, who alone doe* not flatten the 3rd of the tonic.
\

The key is in all cases precisely D of concert pitch, as proved

by a tuning-fork, and the first note i* F on the fifth line. In

quality of voice the Major is not equal to the others, while he

affects a certain jerkiness of style that in no small degree

deteriorates his performance. It also grants the plaintive effect

of the minor key. I confess I am not very learned in these

matters, and a major cuckoo may not be so rare a bird on the

earth after all
;
but I do not recollect ever having noticed one

before. All the other cuckoos that I have remarked were

minors

,

and, whatever may be the reason of the distinction, I

cannot, at least, regard it as connected writh difference of sex.

Some year* ag-> I wrote to Nature concerning a cuckoo who
u cd t > suq ri-e me with a third note interposed between the

mediant and the key-note. John Birmingham
Millbrook, Tuam, May 21

Fall of Dust

Extract from a letter to Sir B. C. Bridie, dated May 1 :
—

Campagnc
,
A/onl/eld, ATustapha SupAricur

,
Alger

1 write tu-day ju.t to enclose you some curious red du*t

which fell all over Algier* last Saturday (April 24), the air quite

still, and sky of a curious orange colour, everything looking as

though seen through a yellow glass. The next morning thb

powder wa* i^wept up in large quantities in our court, all the flat

roofs being also covered, and the flowers quite spoiled. It fell

again the two following days, but rain followed and turned it

1 14 Aurorae and iheir Spectra,” Ly J. Rand Capron, F.R.A.S. (Lcttdon

:

E. and F. Spon, 4O, Charing Crow, 1879 )
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into mud, which stained our whitewashed walls a reddish brown.

I see that it fell in Sicily on March 29 and 30. . . . It is

quite a different colour from the dust the sirocco occasionally

brings us.

Monkey6 in the West Indies

You have recently had communications in Nature (vol. xxi.

p. 131 and 371) from two gentlemen residing in the Inland of

Dominica, in the West Indies Messrs. Edmund Watt and John
Imray, on the incorrectness of Prof. Mivart’s statement, in his

paper on “ Tails,” regarding the non-existence of monkeys in

these islands.

These gentlemen are quite as much in error as Prof. Mivart in

asserting that the only islands where monkeys are to be found

are St. Christopher and Nevis, and Mr. Imray especially, who
says, “ It certainly appears remarkable that no species of monkey
should exist in the wild state in any of these islands along the

whole range from Grenada to Jamaica,” with the exception of

the two already named.
Not only are there monkeys in the Island of Grenada, but

they exist in large numbers, and enjoy all the wildness that the

deep forests of the mountains secure to them.
Riding across the country over the mountain ridges, these

animals are frequently to be seen skipping amongst the branches
of the surrounding trees, and they have often been shot by
sportsmen who have ventured into the “ high woods.”

Exciting rencontres have been met with by those who have
gone in pursuit of the monkeys. When one is shot at it sets up
a “ koup, houp,” that, like the whistle of Roderick Dhn,— ^

4<
. . . garrisons the glen,

As if the yawning hill to heaven
A subterraneous host had given,"

and from all sides you are pelted with nuts and feeds and boughs
gathered from the trees by the offended tribe. Should you
succeed in maiming or killing one of them, the survivors assume
so threatening an altitude that, being as a rule singlehand ed,
you are quite content to retire from the scene of the* contest,

consoling yourself with the reflection that discretion is the better

part of valour.

It is even difficult to secure the skin of one of these animal",
for if there are numbers present, when one is shot the others
bear away their injured brother beyond your reach.

It can therefore be readily understood how difficult it is to
obtain one alive. Not long ago, however, I thought I had
secured a prize. One of these “natives ” was brought into the
town for sale. He was such a handsome fellow, and looked so
interesting, that 1 determined to purchase him. What I was
particularly struck with was his being so tame, as he allowed
me, without moving a muscle, to place my hand upon his head
and about his face. Having been called away for an instant, I

missed my opportunity, as he was taken by another gentleman
who had come up in my absence. That same evening I saw
him again, and on a closer examination I discovered the cause of
his docility. He was blind ! That was the reason he had been
caught so easily.

It is not at all to be wondered at that neither Rochefort, Du
Tertse, nor La Bat, the three earliest writers on the^e islands
quoted by Mr. Imray, mention the existence of monkeys in
Grenada. They had no opportunities of knowing it. La Bat
alone travelled about the island a little, but this was only on our
western coast, and the Caribs, who might have informed them
on this subject and on many others, had been mo^t carefully
exterminated by their countrymen. D. G. G.

Grenada, April 27

Jj*
a *elte

.

r ‘'ppcared in Nature, vok xxi. p. 371, on
Monkeys in the West Indies,” I observed that it seemed

remarkable “that no species of monkey should exist in the wild
sate in any of foe West India Islands along the whole range
om ^-jada to Jamaica,” &c. Since writing the above I have

aiscovered that monkeys are abundant in Grenada in the w ild

/

at arc very destructive to the growing crops,

p
r * at Cape Coast Castle), who took exception to

rror. Mivart s statement in regard to the existence of monkeysm the West Indies, colled my attention also to this fact.
Have these Grenada apes been introduced, or are they indi*

genouB ? is the question, if indeed it be a question. The historic
evidence points, I think, conclusively to their introduction,
thongh I have not been able to ascertain the when and the how,

j

as in the case of St. Kitts. The two old French authors quoted
in my former letter—Rochefort, 1665, and Du Tertse, 1667
enumerate the mammalia at that time existing in the Antilles

as known to them, and Du Tertse was well acquainted with
Grenada ; but no species of ape is amongst the number.
A letter from Mr. Sclater in Nature, vol. xx. p. 153, proved

that the St. Kitts Monkeys were referable to the green monkey
( Cercopithccus callitrichus, GeofTr.) of Western Africa. Can Mr.
Sclater or any of your readers give similar information regarding

the species of the Grenada ape ?

I have been informed that apes are also to be found wild in

Montserrat.

Sir Robert Schomburgk, in bis “History of Barbados,” says,

with reference to the Quadrumana : “The most interesting [of

the mammalia] is the Barbados monkey, now nearly extinct,

although formerly so frequent that the Legislature set a price

upon its head. I have much to regret, on account of natural

history, that my endeavours to procure a specimen for the pur-

pose of determining the species have entirely failed. From the

outer appearance of a living specimen 1 consider it to be Cepus

[Cebus ?] capucinus
,

Geoflr., the Say, or Weeper, or a very

closely-allied species. It is not likely that it was introduced, as

the first settlers found it in large numbers on their arrival.”

Prof. St. George Mivart, who stands in the foremost rank as

an authority on all such matters, in an article on “The Geo-
graphy of Living Creatures” in the Contemporary Review for

February last, makes the following remarks:— ‘ ‘ The West
Indian Islands, again, are admirably suited for such creatures as

apes, yet none are indigenous to that region, though they rapidly

increase when they have been introduced.” lie says in a note:
“ Trinidad is really a detached part of the continent of South
America.”
As all the historic facts go to prove that no species of the

Quadrumana existed in the Leaser Antilles when first settled, it

certainly dnes appear much more probable that the apes stated to

have been found in Barbados by the first settlers had been intro-

duced from Trinidad or the South American continent than that

they existed as native to the island, John Imray
Dominica, April 24

The Recent Volcanic Eruption in Dominica

I am indebted to Mr. Thomas Raine, of the Colonial Bank,
Barbados, for the following analysis of the volcanic dust which
fell in Roseau—the capital of that island—and the surrounding

country during the eruption from the crater of the “ Boiling

Lake” on January 11 in the present year. The analysis was
made in the Analytical Laboratory, Barbados on January 19,

by Mr. George Hughes, formerly senior assistant to Dr. A.
Voelker, F.R.S., the sample of volcanic dust having been
collected during the eruption and forwarded immediately after-

wards to Barbados, Mr. Hughes thinks that the dust “has not

been exposed directly to the action of fire to any extent, or the

percentage of oxide of iron would have been higher and the

pyrites less—oxide of iron being one of the products from the

combustion of pyrites.”

Aluminia ‘64

Moisture 3*26
Oxide of iron *45

Sulphate of iron

Sulphate of lime 1*42

Cartxmate of lime ‘39

Magnesia ‘32

Alkaline sal's, loss in analyris, tec *47

Insoluble siliceous matter^ 7S*59

100*00

Edmund Watt
Government House, Cape Coast, West Africa, April 23

Cup Stones, Cup-Marked Stones, or Cups and Rings

The interesting paper on “ A Scottish Crannog” in Nature,
vol. xxii. p. 13, is illustrated on p. 16 by an engraving (Fig. 3)

which exactly represents the “ Cups and Rings ” that have long

excited the curiosity of anthropologists on Rombald’s Moor, near

Ilkley, West Yorkshire. These markings, which I have ex-

amined within the past w’cek, are on detached flattish rocks of

millstone grit, immediately to the south-west of the village of

Ilkley, and near to what are known as the Panorama Rocks.
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O* one piece of rock there are at least thirteen of the markings
visible, and the rings or grooves round the central depression
vary in numbers from one to six. Mr. Joseph Lund, of Over-
dale, llkley, who most politely guided me to the stones in

question, also showed me, in his own garden, a large block of

grit, bearing some of these markings, from each of which is a
district channel cut to the edge of the rock, There have been
many theories os to the significance of these markings. Has
their use been yet ascertained ?

R; Morton Middleton, Jun.
West Hartlepool, May 15

A Double Egg
The other day on opening an egg, certainly a fine one, I found

inside another perfect egg, so far as shell and the white part are

concerned, but with only a faint streak of yellow for yolk. Double
yolks are common, but I never saw, or read of, a perfectly

formed shell inside an ordinary one before. If you think it

worth notice, I send it for that purpose. T. Allwood
Stafford, May 14

COMPARATIVE ANATOMY OF MAN 1

II.

VI7TTH regard to the cranial characters of the Americans
v * the same difference of statement is met with as in
respect to their external appearance. Morton’s assertion
of the general sameness in the skulls from all parts of the
continent has been contested by others. But the contro-
versies relating to this subject have nearly all turned upon
one character alone, that is, the relative breadth of the
cranium compared to its length, to the neglect of many
others probably of equal importance. The prevalence of
artificial cranial deformity, spoken of in a previous lecture,
causes some difficulty by limiting the number of crania
possessing their natural form at our disposal; but still

there is sufficient evidence to show great variation in the
cephalic index of American skulls. Although such
extreme dolichocephaly as is met with among the Eskimo
is very rare among true Americans, the larger number of
crania of Indians, excepting those inhabiting the west
coast of North America, and the region west of the Andes
in South America (Peru and Bolivia), as well as Patagonia,
in all of which regions brachycephaly prevails, are either
mesaticephalic or moderately dolichocephalic. But the
two forms are curiously intermixed, or at all events found in
different tribes inhabiting contiguous regions, much, in
fact, as they are in Europe. As the inhabitants of the
two extreme ends of the continent, the Eskimo and the
Fuegians, are both dolichocephalic (though in the case
of the latter the evidence of cranial form is not yet so
complete as might be wished), and as certain skulls,

apparently of great antiquity, which have been discovered
in Patagonia and Brazil are of the same form, it has been
conjectured that the primitive inhabitants of the continent
were a race with long and narrow heads, and that the
brachycephalic race are later intruders.
The characters of the skeleton of the face exhibit, as is

so often the case, greater uniformity than those of the
cranium proper. The frontal region is almost universally
low and retreating, and the supraciliary ridges generally
weU developed in the males. This and the form of the
nose distinguish them from the majority of Asiatic Mon-
gols. Nasal bones, compressed laterally, hollowed near
their upper end,and forming a salient projection forwards at
the lower end, giving the characteristic high bridge to the
nose of the living face, are found in the great majority of
American skulls from all parts of the continent. The ten-
dency to a narrow form of nasal aperture (so very marked
inthe Eskimo) prevails throughout the American continent,
the average index of 123 specimens being 47*2, which is

Repnn of Prof. Flower'* lectures at the Royal College of

cSStimicd fromp.er !

0 M*Fch ,9' on the Comparative Anatomy of M*n,

almost a§ low as that of Europeans, while a really platyrhine
nose, such as is the rule among negroes and Australians,
is rarely, if ever, met with. The form of the orbit is also \

characteristic, being almost invariably large, round, and
'

high, having an average index in 129 examples of 91*5. In
the artificially-flattened heads this index is greatly in-

creased, as the depression of the forehead drags the
superior margin of the orbit upwards, often so much as to
cause the vertical height to exceed the horizontal diameter, f

The malar bones are always full, and project laterally,
and the nasi-malar angle, though somewhat diminished l

by the saliency of the nose, approaches to that charac-
teristic of the Mongolian races. In the projection of the
jaws forwards the skeleton of the face holds an intermediate
position between the orthognathous white and the prog- j

nathous black races, in a great many cases inclining
^

towards the latter. The lower jaw is large and the chin ;

fairly prominent
;

the teeth are of moderate size and
'

vertically implanted. Morton found the average cranial

capacity of 255 ancient Peruvian skulls to be as low as

75 cubic inches, less than that of almost any other known
race. It has been thought that some error may have crept
into his method of measurement, but his estimate is *

probably not far wrong, as the average of 47 male skulls
in the College collection is 1,345 cubic centimetres, or .

82 inches, and of 50 females, 1,194 c.c., or 73 inches,
giving a mean for both sexes of 77 cubic inches. On the
other hand the barbarous tribes of Indians of both North
and South America gave, in Morton’s hands, an average 1

capacity (for both sexes) of 84 cubic inches, and the
Chinooks, from the mouth of the Columbia River, have
remarkably capacious skulls, the average of 7 males in
the College being 1,589 c.c. (97 inches), larger than those
of any other race, but these may be rather exceptional
specimens. It is, however, perfectly certain that the
crania of the comparatively civilised Peruvians were
much smaller than those of cither the Indians of
the North-West, or the Patagonians, or even Fuegians ;

but, as Morton remarks, the former, living under a
thoroughly organised paternal despotism, seem neither to
have thought nor acted except at the dictation of a master,
while the brain of the savage was always in a state of
activity to provide against the necessities and dangers of
his daily life. But it must be recollected that the stature

of the Peruvians was much less than that of the hunting
tribes, and it is also possible that the difference may de-
pend partly upon some general law connecting the size of
the brain with the prevailing temperature, as inhabitants

of cold regions have usually a larger brain capacity than 1

those who dwell within the tropics.
I

The general characters of the American cranium
are thus rather negative than positive, but on comparing
it with the cranium of other races, it will be seen that it

has no affinity whatever with that of any of the negroid
people, Australians, Melanesians, or true negroes. From
these it differs in every essential character, but with the

Mongolian cranium it presents many affinities, especially

in the form of the orbit, the narrowness of the nose, and
the great size and forward projection of the malar bones.

It is by the latter character especially that it differs from
the European cranium. The prominence of the nasal

bones is sometimes the only distinction to be found between
American and North Asiatic skulls. Although Mongolian
in the general type of face, it never presents such an
extreme exaggeration of that type as is to be seen in the
Eskimo, from which it can always be readily distinguished
The best argument for the unity of the American race
(using the word in a broad sense) is the great difficulty of

forming any natural divisions founded .upon physical

characters. Although certain special modifications pre-

vail in different districts, and the Mongolian resemblance
is greatest on the north-western coast, the same form
constantly reappears at widely separated parts of itfce

continent. Skulls from Vancouver^ Island, from Pent,
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and from Patagonia, can be shown which are almost

undistinguishable from one another, but the materials at

hand, at all events in European collections, are not yet

sufficient for following out this interesting investigation

to a satisfactory conclusion.

Races of Africa.—Of the great primary divisions of the

human species no one is more distinctly characterised than

the Negroid race, if under this term we include the whole

of the dark-coloured, frizzly-haired people who inhabit

considerable portions of the equatorial region of the

so-called Old World, from the West Coast of Africa

eastward to the middle of the Pacific. The oceanic

branches of the group are not at present under considera-

tion, but only those which inhabit the continent of

Africa. The physical features of the Ethiopian negroes

have remained unchanged since the earliest historic

period, as they are depicted in ancient Egyptian drawings

much as we see them now, but geographical and geologi-

cal considerations tend to indicate a much vaster antiquity

for the race. The present northern limit of the negro

population of Africa, extending from the River Senegal
on the west across the continent in a nearly due easterly

direction, corresponds with the Ethiopian region of

zoologists, characterised by a fauna altogether different

from that of the more northern parts of the continent. The
cause of this difference is accounted for by the undoubted
fact that at a comparatively recent geological epoch the
Sahara was covered with sea, and the portion of Africa
lying to the south of it was isolated from the great conti-

nental track composed of Europe, North Africa, and
Asia. The distribution of the races of man so closely

coincides with that of the remainder of the fauna that it

is natural to suppose that it [must arise from the same
cause, and we may thus attribute to the long separation
of the races north and south of the Sahara, during the
period in which the waters of the Atlantic flowed over it,

their strongly opposed physical characteristics. Since
the two races have come in contact by the drying up of
these waters much intermingling.has taken place along the
frontier line, but, considering the immense period of this

stage of their existence, it is remarkable how little the
original geographical boundary has been shifted.
The physical characters of the negro, in his most typical

form, as found in the equatorial regions of Africa, have
attracted much attention from anatomical anthropologists.
In discussing the possible range of differences between
different members of the human species the African negro
has, on account of his structure being better known than
that of any other of the lower races, always been taken as
the antithesis of the white man of Europe, and in
numerous treatises on the subject the differences between
them have often been either exaggerated or softened down,
acting to the bias of the writer. The black colour of
the skin of the negro, due to an increased number of
pigment granules in the cells of the epidermis, is pro-
verbial, but very few negroes, if any, are really black.
The Joloffs of Sencgambia are described as being “jet
black,” or even “blue black,” but various shades of
*own or even yellow, are more common. The iris is
dark brown and the conjunctiva yellowish. The hair is
always black, except in the not unfrequent case of
albinism. Its peculiar character, its flattened elliptical

tendency to assume very close spiral coils,

mnr^^rn««fi
en

1f^-
efect comnionJy called “ woolly,” or

of the* nftrrn
are well known. The division

which thfh.wT
lnt0 two distinct groups, those in

(eriocomtS and tW*
W,S eV

if-

n1/ ,
scattered over the scalp

\ertocomt) and those in which it grows in distinct tufts
with bare intervals between loin
demonstrated to have been based upon falkdous obser”
vations, holds its ground with great tenacity, and is stilladopted m most treatises on anthropology. The reDort
of a committee of the Paris Anthropological Society on
the growth of the hair of a negro in one of the hospitals

of that city, published last year in the Bulletin of the
Society, ought to set the question at rest for ever.

The features of the negro are so well known as scarcely

to need description. Their chief characteristics are, a nar-

row but rather vertical forehead, small but rather prominent
eyes, full cheek bones (intermediate between those ofEuro-
pean and Mongolian), flat broad nose, prognathous mouth,
with very full and everted lips, often projecting beyond
the level of the nose, large white teeth, and a small chin.

In stature there is considerable variation, some tribes

being equal or even above the average of Europeans,
others much smaller, and there is some evidence of the
existence of a true race of pygmy negroes in the interior of
Africa. Two thousand black soldiers of African descent in

the United States ofAmerica, carefullymeasured during the
war, gave an average of 6621 inches, or nearly one inch
below the average of whites (67-15). The difference in

the proportions of the different parts of the body in different

races have received much attention from anatomists,
and comparison between the negro and the standard
European is more completely elaborated than that be-

tween any other races ;
but owing to the paucity of

skeletons, on which alone perfect accuracy of measurement
can be obtained, much still remains to be done. As
regards the length of the clavicle, Broca and Pasteau find

(

that this bone is slightly longer in the negro than in the'

European, that is as compared with the humerus ; but the
comparison is not a satisfactory one, the latter bone being,

as will be shown, peculiarly short. Compared with the
femur, which is a better standard, as its proportionate
size to the height is nearlyThe same in the two races,

the clavicle (as far as the materials available permit the
comparison) appears to be shoitcr than in the European,
as was shown last year to be the case with the Andaman
1 slanders. The differences in the form of the scapula have
been fully described by Broca and Livon of Paris. All
observers agree that the arms of the negro are longer in

proportion to the li eight than are those of Europeans.
This is illustrated by the measurements taken in the
American war, which show that when standing upright
the mean distance between the lips of the fingers and the
upper end of the patella was 2 ’88 inches in the negro,
and as much as 5 inches in the white. The legs arc also

longer in proportion to the height, though to a less extent.

The arms, compared to the legs, are slightly shorter than
in Europeans. This is caused by the shortness of the
humerus, its length as compared with the femur being as

69 to 100 in the negro and 73 to 100 in the European.
The radius is longer even as compared with the femur or
with the height, and Cl fortiori as compared with the
humerus. The lnimero-radial index is therefore one of

the most characteristic distinctions between the two races.

In Europeans it averages 74 (the humerus being 100), in

negroes 80. The femoro-tibial index presents a similar

but less striking difference, being in Europeans 82, in

negroes 85. Sonic of these characters, as the humero-
radial index, approximate the pioporlions of the negro to

those of lower forms, but others, as the shortness of the

humerus and the greater length of the lowrer limbs as
compared with the height, do not do so, and only present
signs of divergence from the European standard, buL not

of inferiority. The other black races agree generally wfith

the typical African negro in such proportions as he differs

from the European, and hence these might be used as

valuable distinctive characters in the classification of

man
;
but difficulties arise when the negro is compared,

not only with the European, but with other races generally

held to be distinct. Although very few of them have been

measured in sufficient numbers to give reliable averages,

the indications already obtained show that in many
points the proportions, though they may distinguish the

negro from the European, do not separate him from
others, which in many respects are most dissimilar. In

the humero-radial index, for instance, the Peruvian and

\
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the Malay (judging by the skeletons in the College
Museum) agree with the negro rather than with some
other branches of the so-called Mongoloid races, as the

Eskimo and the Samovedc. But this is a subject for

further observation rather than hasty generalisation.

The difference between the pelvis of the African negro
and that of the European has been pointed out by Vrolik

and others. It consists mainly in the increase of the

antcro-postcrior diameter as compared with the trans-

verse, expressed by the pelvic index, or ratio between
these diameters, the latter being taken as too. In the

European n^ale the average index is 80, in negroes,

according to various observers, from 90 to 100. As in the

proportions of the limbs, many of the Mongoloid races

conform in the characters of the pelvis rather with the
negro than with the European.

In the cranial characters the distinctions between the

negro and the white races are strongly marked. The
average capacity of the cerebral cavity is undoubtedly
smaller in the former, even in individuals of approxi-
mately the same height. It is, however, considerably
higher than in the Australian. The difference between
the average capacity of English and negro crania in the

College Museum is 123 cubic centimetres, between the

latter and theAustralian 80 c c. Broca's totally independent
measurements ofskulls at Paris give a difference in the former
case (Parisians being substituted for English) of 128 c.c M
and in the latterof83 c.c., so that the results are substantially

identical. The general form of the cranium is expressed
by the cephalic or latitudinal index, or relation of breadth
to length, the latter taken as ’100. The average index of

forty-two negroes of various tribes in the College Museum
is 73*6. Of these more than half are between 70 and 75, or

dolichocephalic; less than half are above 75, or mesati-

cephahc
;
but very few are either below 70 or above So.

The average index of eighty-five negroes from the West
Coast of Africa, measured by Broca, is 73*4, and of fifty-

three from East Africa, measured by Eederlc, is 73'9

These remarkable agreements with our owri measure-
ments show that between 73 and 74 may be fairly taken
as a general average of the cephalic index of the African

negro, and that he belongs, therefore, to the moderately
dolichocephalic races. The height, measured from the

basion to the bregma, is almost identical with the breadth,

the average of the forty-two College specimens giving

73*5. The negro skull in these proportions differs greatly

from that of the Fiji Islanders previously described.

Differences in the position of the foramen magnum,
in the angle formed by its plane, with the horizontal of

the skull, and in the various facial angles, which have
been pointed out as characterising the negro skull as

compared with that of the European, can only be ex-

plained by means of diagrams. The facial characters are

generally eminently characteristic. The forehead, though
narrow, is not retreating. The glabella and supra-orbital

ridges are sometimes well developed, but more usually

this region is smooth and flat. The orbits have a mode-
rate index, 85*5 (Broca), or 86*3 according to measure-
ments of the College collection. The nose is distinctively

platyrhine, the average index being 55 or 56. The nasal

bones are small and flat, their external surfaces directed

forwards, the two meeting in front at a very open angle,

instead of a narrow one as in Europeans. The lower
margin of the nasal aperture is usually rounded off instead

of sharp and strongly defined. Equally characteristic is

the prognathism, which is very rarely absent. The mea-
surement from the basion to the middle of the alveolar

border is greater than that from the basion to the naso-

frontal suture, whereas in Europeans the reverse is almost
always the case.
The teeth are regular, well developed, and generally

free from caries. The third molars (wisdom teeth) appear
to be always in their place before the closure of the
basilar suture, wherea* among Europeans they arc often
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much later in coming into place. The size of the
teeth varies in different races, but hitherto no accurate
measurements have been made to express their differ-

ence. The length of the molar series, in a straight
line between the anterior edge of the first premolar
and the posterior edge of the third molar, may
be conveniently used to indicate the size of the teeth,
and called d. This may be compared with the length of
the cranio facial axis, or basi-nasal length (B N), and a

dental index formed from ^ This will give at allBN
events a fair approximation to the relative size of the teeth
compared with the skull, as the length B N is one of the
least liable to variation of any in the cranium. Un-
fortunately for the investigation, in a large proportion of

the crania in Museums the teeth are wholly or partially

lost, and a larger number of specimens must be measured
than are at present available. The following indices

(which must be regarded as provisional) are however of

considerable interest. In the first place it must be
observed that the teeth of women, though smaller abso-
lutely, are larger relatively to the cranio-facial axis than
those of men. For instance, in Europeans the dental

index of males is 40-5, of females 42*0. In Australians

the disproportion is greater still, being 45 7 for the males,
and 48 4 for the females examined. In the following

table males only will be included. Europeans 40*5,

Ancient Egyptians 40 8, Hindoos 41% American Indians

42*5, Chinese 43*8, African Negroes 439, Andamanese
44-2, Fijians 45-4, Australians 457. It will thus be seen

that in the size of the molar teeth the negroes hold an
intermediate position between Europeans and Australians,

but approaching nearer to the latter. The actual average
length of the molar series in European males is 40*8

,

millimetres, in Africans 45*4, in Australians 467. The

|

anthropoid apes give a higher index than that of any

j

of the races of man.

(To be continued.)

OS SYSTEMATIC SUN-SPOT PERIODICITY

AT the present moment, when a good deal of attention

is being directed to sun-spots and their possible
J influences, it may not be amiss to discuss the question of

their systematic periodicity.

I We have to ask ourselves whether we can by a limited

[

application of labour so disentangle the apparently com-

I

plicated and capricious phenomena of sun-spots as to

xhibit certain well-defined recurring periods, the super-

position of which upon each other may ultimately explain

the march of these phenomena. It will be apparent that

such an analysis of the past is the first and indispensable

step towards any prediction for the future. I will now
bring before the readers of Nature the first results of

an attempt of this kind. As the subject will be more fully

discussed in another place, I will in the meantime mainly

exhibit the results obtained, referring as briefly as maybe
.0 the method used in procuring them. The method is

Jiat which (in conjunction with Mr. Dodgson) I have

already brought before the notice of the Solar Physics

Committee and of the Royal Society. It has been applied

to thirty-six years of sun-spot observations, beginning

with 1832 and ending with j 867. The first portion of

these has been derived from the records of Hofrath

Schwabc, the second from those of Carrington, while the

latter portion has been derived from De la Rue’s Kew
series. My first object has been to ascertain to what

extent these records exhibit indications of certain syste-

matic inequalities having periods not far differing from

twenty-four days. I will limit the present communication

wholly to this issue.

These thirty-six years have been split up into three

series of twelve years each, and treated after the manner
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which is fully described in the communications already

alluded to. fey this means the positions of the various

inequalities around twenty-four days have been indicated

on tne time-scale. I have next taken two of these and
attempted to eliminate from them the influence of all

neighbouring inequalities, in order to see with what suc-

cess it is possible to disentangle the various periods from

each other. In order to test this success I have exhibited

in the tables on p. 81 the result of this elimination ap-

plied to each four years of sun-spot records, and 1 think

it will be manifest to every one that there is such evidence

of repetition, that one cannot doubt the reality of the

periods ther^n indicated. 1 have likewise begun to apply

to these records Gen. Strachey’s test, and with a good
result so far as I have yet gone.

No kind of smoothing or equalisation has been applied,

and the elimination has been carried on only to the first

stage, so that more accurate determinations will probably

result from a further application of labour.

Balfour Stewart

PRIMITIVE MAX 1

I
T is a familiar fact that from time to time wrong-headed

but enthusiastic persons appear in the scientific

arena boldly challenging the truth of some one or other

of the most firmly-established and essential doctrines of

the scientific creed. Sometimes a clever investigator

discovers that w e modems are all in the wrong, and that

the sun after all goes round the earth
;
another will have

it that the moon does not revolve on its axis; a third

disputes the correctness of the theory of gravitation;

whilst a fourth finds no difficulty whatever in squaring

the circle. Such men have cropped up at intervals

throughout the historical period. They are not without
their usefulness in their generation, for they afford some
little mirth, and give an opportunity sometimes to men of

science to reconsider their standpoints and settle them-
selves more firmly upon them. It seems uncertain whether
Prof. Dawson, of McGill College, Montreal, is to be
classed with these malcontents, or whether his scientific

heresies are to be explained as conforming to the general

law* that superstitions generally survive and even thrive in

colonies long after they have died out in their mother »

country.

No greater contrast could well be conceived than is

presented by the two works on Primitive Man which have
just appeared, and which form the subject of the present
article.

Prof. Boyd Dawkins, in accordance with the teachings
set forth in his u Cave Hunting” and all other works
which have proceeded from his pen, treats his subject in

a thoroughly scientific and unprejudiced manner, and the

results which he lays before his readers are in keeping
with the conclusions now fully accepted by all anthropo-
logists and admitted by educated persons generally. Frof.

Dawson, on the other hand, has actually written a book at

this present'time, the object of which is to attempt to show
that mankind first made its appearance on the earth not
more than 6,ooo or 8,oco years ago. lie sums up thus :— |

“What evidence the future may bring forth I do not
know, but that available at present points to the appear-
ance of man with all his powers and properties in the
Post-glacial age of geology, and not more than 6,000 to

8,000 years ago/’ His book is described as “ an attempt
to illustrate the characters and condition of prehistoric men
in Europe by those of the American races.” His argu-

ments are old stagers long ago upset. Such, for example, as

that because some sarages, such as the Veddahs of Ceylon,
who are degraded Singhalese, are degenerate, therefore

1
‘‘Early Man in Britain and Hi* Place in the Tertiary Period." By W.

Boyd Dawkins, M.A., F.KS, &c. (London: Macmillan and Co, t88o.)
I'oasil Men and their Modern Representatives.** By J. W. Dawson,

Steihton
Mc0iU ColIe£e ' Montreal. (London : Hodder and

all savages are the degenerate offspring of highly-cultivated
races. On similar grounds we might infer that because
barnacles and ascidians can be shown to be degenerate
animals, therefore all lower animals have undergone
“degeneration,” to use Prof. Ray LankestePs term, and
all monkeys are degenerate men.
The main argument of the book is however apparently

that derived from the results of excavations made on the
site of Montreal. On this site, as we know from CartiePs
nairative, stood in 1535 the native town of Hochelaga,
which was fortified, as shown in the plan of the town at
the end of the third volume of Ramusio’s collection of
Voyages and Travels, by means of a circular triple wall
of wooden beams, the outer of which were inclined to *

meet one another at the summit. The native town, its

huts and walls, naturally disappeared w ithin a century,
;

and all that now remains of it are the implements and
r

bones which are to be dug out on its site, and of which /

Frof. Dawson gives an interesting account. There are {

tobacco pipes of various kinds, stone weapons, pottery, f

and bones of animals and men. If it had not been for V
Cartier’s visit and published narrative antiquarians might

,J

have ascribed a very early date to these remains, argues
“

the author, therefore in all cases where a very early date
‘

has been assigned to human remains of the palaeolithic

age in Europe a similar error has been committed. We
cannot follow Prof. Dawson through his attempts to

contort the data of modern science into accordance with
Chaldaean cosmogonies and mythology as familiar to us
in Jewish dress. He gravely refers the remains found
at the camping ground at Solutre which, according to M.
de Mortillet, mark a special epoch (the Solutrian) in the
palaeolithic age, to the antediluvian epoch, and reminds
us how Jabal, before the flood, according to Genesis,

initiated the nomadic mode of life, suggesting that the

old inhabitants of Solutre who hunted the mammoth, the

cave lion and cave bear, were Jabalitcs. It is delightful

to find how beautifully everything fits into its place when
freely interpreted by Prof. Dawson. The results of his

ethnographical and antiquarian researches appear to be
more or less summed up in the biblical text, “God
shall enlarge Japhet, and he shall dwell in the tents of

Shcm, and Canaan shall be his servant.” This means, as

he aptly explain?, that the Aryan or Japetic races were
to be endowed with “the higher control of the physical

forces and the greater power of expansion and propa^

gandism,” in short, amongst other exploits, to exter-

minate the Redskins and colonise America
;

' whilst the

Semitic races were to receive historical and spiritual

revelations, andCanaan in the text represents unprogressive

humanity generally.

Prof. Dawson’s intimate acquaintance with the details -

of prehistoric religion is most startling. He holds up the i

faith of paleolithic, or palcrocosmic
,
man, as he prefers to

call him, as a warning and a pattern to the degraded Ritu-
1

alist, at whom he cannot help having a dig even with palaeo-

lithic weapons, being evidently a staunch Protestant. He
slays evolutionists with the same thrust. It is an unex-

pected honour for them to die in such company. No-

doubt the association is meant to give the Ritualists the

hardest dig. He wishes “ distinctly to affirm that the pre-

historic religions, and what we call heathenism or animism

of untaught tribes, were nearer to God and truth than arc

cither the ritualisms and idolatries or the materialistic

scepticisms of more civilised times, when men ,

1 professing

themselves to be wise, become fools.’ ” Till we read this

passage it seemed to us that Prof. Dawson professed him-

self throughout his book to be very wise indeed, but of

course he cannot have intended to pose in that attitude.

The chapter concludes by calling on “all men everywhere ;

to repent,” and so we do heartily of having followed so

far Prof. Dawson's, shall we call it “ wisdom ” ?

Wc turn with relief to Prof. Boyd Dawkins fine

volume. It is sumptuously printed, and. contains 168
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excellent illustrations, the sources of which are given in ' and the successive faunas and floras of preceding geo-

a table at the commencement of the work, a detail of ! logical periods in Britain, the account of the miocene age
ImMAvtcinno nftpn nrmtt*h/l ic unt-Vi o nnri

n

rronVi PiAn At*r\ "NJ r\ PfAnf Afimportance often omitted.

The first chapter deals with the relation of geology to

archaeology and history, these three sciences all contribut

j

is concluded with a paragraph headed “ No Proof of Man
in Europe in the Miocene Age High authorities such
as Dr. Hamyand M. de Mortillet have maintained that

ing to the building up of the account of early man in
!
man did exist in France as early as the middle of the

'TU annA'I.e fA Ka a in tKa olil* cViAuiiMn ! «i!aao«a AfvA UA(>!«n- 4-V. 'aamaI.^aiami. am 4-V.a atfi^anAA
Britain. There appears to be a slip in the table showing

the specialisation of mammalia in the tertiary period,

miocene age, basing their conclusions on the evidence
given by splinters of flint found in mid-miocene strata at

Thenay by the Abbd Bourgeois, and
by a notched fragment of a rib found
at Pouance by M. Delauny. The
author seems a little in doubt whether
these flakes and notcheatere in reality

artificial, but if they be so he prefers
to conclude, with Prof. Gaudry, that
they were made by the anthropomor-
phous apes then inhabiting France
rather than by man. This appears to
be a somewhat wild suggestion, and the
author is evidently led to it by con-
siderations which are set forth in the
same paragraph, and which seem to
him to prove that from zoological

grounds man could not have existed in

the miocene age, as to the cogency of
which considerations wc cannot at all

agree with him. His argument is that

because no other living species of land
mammal has been met with in the
miocene fauna, therefore man could
not have formed an exception to this

supposed rule, and “had no place in a
fauna which is conspicuous by the
absence of all the mammalia now
associated with him.’' “ If miocene
man had existed it is incredible that
he alone of all the mammalia living

in these times in Europe should not
have perished or have changed into

some other form in the lapse of ages.”

The author adds ;
“ Those who believe

in the doctrine of evolution will sec
the full force of this argument against
the presence of man in the miocene
fauna not merely of Europe but of the
whole world. J

’ N ow we, we hope in com-
mon with all the readers of Nature,
arc thorough-paced evolutionists, but
we should have said rather that those
who understand the doctrine of evolu-

tion would consider this argument as
completely unsound. Evolution, wher-
ever variedly manifested in its action,

does not produce any comprehensive
similar effect on any group of different

objects on which it acts. According
to the varying conditions partly sur-

rounding, partly embodied in each ob-
ject, evolution singles out certain of the
objects for higher specialisation, others

for degradation, others again for extinc-
tion

;
whilst others again it, as it were,

leaves alone to survive unchanged
through ages amongst hosts of modified
descendants of their near relatives. The

, , . ... survival of some form, larval or adult,
wnete the period is divided into the eocene, miocene, 1 or ol some organ of great antiquity in unchanged con-
peiocene, pleistocene, prehistoric, and historic stages, dition, where all the concomitants have become profoundly

led, is one of the most familiar facts explained by
olution theory. How is it else that the brachiopod

Fig. i.^-Flint River Drift Implement, Gray's Inn Lane, I.

1 ^ x t 7
. r aim msioric stages, aiuomwnen

The latter stage is said to be characterised by living
|

modified, is
S
^f

1CS n
\^
mnia

!
,a ai*d no extinct species, which is

j

the evolutio:
rather misleading, since Steller’s sea-cow is almost cer-

T ' 1 1

tainly extinct, and several other mammalia are verging on
extinction.

b b

After an interesting sketch of the physical conditions

Lingula has survived in nearly identical form to the
present day from the earliest geological times, whilst

all its then contemporaries are extinct or have changed ?

How is it else that the vertebrate structure survives 'in
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only one or two of the degenerate Ascidians ? How is

it else that some savages are still in their stone age, and
that Prof. Dawson still believes that mankind is only

6,000 years old ?

We see no reason whatever, from evolutionary grounds,

why man should not have existed in the miocene times.

Anthropomorphic apes were already in those times

abundant and varied, and comparative anatomy points

to the progenitor of man having been an ancestor of the

present existing anthropomorphs, combining many of

their several characters. At the same time we do not

wish to appear to assert that man did then exist, but we
think it rather a pity that the author did not give good

|

illustrations of the miocene flint flakes and the notched
rib if only to show, as we believe is the case, that they

j

do not exhibit any very definite traces of handiwork,
and has not formed a more certain judgment as to
whether the objects are artificial or not.

We have dwelt upon this matter at some length, because
an important question of principle is involved in which we
are at variance with the author. With regard to every-
thing else in the book we cannot but offer our best thanks to
him. His extended experience in cave-hunting, his critical

knowledge of geology and of the later tertiary mammalia,
have long rendered him an authority of first rank on the
subject of which he treats, and he has in the present
volume combined with great care all available published
information with the results of his own investigations.
The book represents with great clearness the present
state of our knowledge with regard to the antiquity of

Fig. 3.—Reindeer incited on antler, Kcsserloch, g Fig. 4 —Stone hatchet, Rubenhauscn,

man, for though it treats principally of Early Man in horses, stags, and bisons frequented the open country, the

Britain, no details of importance with regard to dis- ! hippopotamus floated about lazily in the Thames, whilst

coveries bearing on the subject on the Continent or ! the thickets were inhab’ted by wolves, foxc-, brown and
elsewhere are omitted.

j

grisly bears, huge lions, hyaenas, and wild boars.

The whole account is most clearly and logically We cannot here follow the author throughout his well-

arranged, and written in a very readable and entertain- told story, but can only dip here and there into his work
ing style. It is popular as well as scientific. to give our readers a simple of its qualities. Most
The author considers the evidence of man in early

(

interesting is a palaeolithic implement discovered in

pleistocene strata as doubtful. It is in the mid-pleistocene I England so long ago as the year 1690. It was found
deposits that man first appears without any doubt, as

j

with the remains of an elephant in the heart of London in

proved by flint implements found in the lower brick-earths ' the gravel at Gray’s Inn Lane, and having been preserved

at Crayford by the author himself. Man was at that
j

in the Sloane collection in the British Museum for more
period associated in the Thames valley with six extinct than 150 years, was ultimately recognised by Mr. A. W.
species of mammalia, viz., three species of rhinoceros, /?. Franks as identical with those discovered so long after-

megarhinus
, tuhorhinus, and leftlor/iinus, the mammoth . wards in the gravels of Amiens and Abbeville. It belongs

and EUphas antiguus
,
and the Irish elk. Large herds of ! to the late pleistocene river deposits. The accompanying
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figure of it is taken from Mr. John Evans’ s “Ancient Stone

Implements.”
The author carefully considers, as far as the evidence

will permit, the question of the range of the Cave men as

compared with the River-drift men. The remains of the
“ Cave men,” who are characterised by the use of certain

peculiar implements, are found throughout the whole of

France, and are remarkably abundant in the caverns of

the Pyrenees. They occur also in Switzerland, Germany,
Belgium, and England, but are limited in range, being
unknown as yet in the caves south of the Alps and
Pyrenees, and north of a line passing east and west from
Derbyshire through Belgium. The Cave men differed in

race from the River-dnft men. They were ignorant of

pottery, but they had a varied assortment of implements
and weapons of bone, ivory, and stone. They prized

ornaments, and in the cave at Duruthy forty canine teeth

of the bear and the lion were found perforated to form a
necklace, “a magnificent trophy of the chase.”
The Cave men were also artists, and engraved drawings

of very considerable artistic merit on bones, ivory, and
antlers. Their drawings of the mammoth on its own
ivory are familiarly known. We reproduce here a figure

of a reindeer incised on an antler from the Kesserloch,
near Thaynigen.
Drawings of the great Irish elk, bisons, the ibex,

and bears have also been discovered, but those of

man are extremely rare, and comparatively badly exe-
cuted. Mr. John Evans is inclined to hold that the River-
drift and Cave men belonged to the same age and the
same race, but the author concludes that they must be
referred either to two distinct races or to two sections of

the same race which found their way into Europe at

widely different times ; the River-drift men being of far

higher antiquity in Europe, and probably having lived

for countless generations before the arrival of the Cave
men and the appearance of higher culture. “ The dis-

coveries of the last twenty years have tended to confirm
the identification of the Cave men with the Eskimos.”
The account of the Cave men is followed by that of

the prehistoric period, of the neolithic civilisation, the
age of polished stone implements and of the prehistoric

farmer and herdsman. Wild boars, the great wild ox, the
urus, the Irish elk, the reindeer, the brown and grizzly bear
still inhabited Britain during that period. The Irish elk

is remarkable for being the sole survivor amongst land
mammalia from the pleistocene to the prehistoric age
which has since become extinct. Its rarity in Britain

forms a marked contrast with its abundance in Ireland.

It has been found in England, near Newbury in Berk-
shire, and at Maybole in Ayrshire. In the neolithic period

the dog, horse, sheep, goat, shorthorn, and hog were
already domesticated.

“ Of all the neolithic implements the axe was by far

Kir. 5 —Amber ntxkla Lake, Wilts, j

the most important. It was by the axe that man achieved
his greatest victory over nature, by clearing the land of
forest. It was immeasurably superior to the rude flint

hache of the palaeolithic hunter, which could not make
a straight cut in wood, and which was very generally
intended for use in the hand, without a handle. It is
therefore chosen as the symbol of the neolithic culture.”

In New Guinea and its neighbourhood land is still
cleared of forest by the natives for culture by the aid of
fire and the stone hatchet.
Chapter X. treats of the further development of culture,

the Bronze age, and the invasion of the British Isles by
the Celts, who arc proved by their tombs, scattered over
the face of the country, alike in England, Scotland, Wales,
and Ireland, to have conquered nearly every part of the

"Tltjsh Isles. In the Bronze age the number and variety
of the weapons, implements, and ornaments belonging to
the men of the period become greatly increased, and

c+,?i
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ture Presents a far more complicated problem for

that °/ fckeir simpler predecessors. Mr. John

fnllnJiHV
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S ^highest authority on early bronzes, is
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? use of hronze was super-seding that of stone, and is characterised by the presence-
fibers and plain wedge-shaped axes, originally

stone prototypes. The later division of theBronze age is characterised by the appearance of swords,
spears, palstaves, and socketed celts. Already in the

early Bronze age such articles of advanced development
as tweezers and combs of bone, amber and glass beads,
jet buttons, and bronze finger-rings and ear-rings were in

use. The accompanying woodcut represents an amber
necklace of the Bionze period found at Lake, in Wilt-

|

shire. Even gold is found amongst the remains of this

I
age.

We cannot follow the author in his account of the
temples of the Bronze age, Avebury and Stonehenge, nor

Fig. 6.-—Golden cap. Devil’s Bit, Tipperary.

in his description of the methods by which the bronze
was worked, of the artistic designs of the period, and of
the curious hoards of bronze merchandise which have
been found in France, and the pick of which has, we
believe, found its way into Mr. John Evans’ hoard. The
twelfth chapter deals with the prehistoric iron age north
of the Alps, the arms and equipage, personal ornaments,
late Celtic art, Etruscan influence on art, &c. Arts in
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this period reached a very advanced development indeed,

as may be seen from the appended figure of a golden cap
found in Tipperary. It is most beautifully ornamented in

repoussd.

Silver and gold ornaments in this age became abundant.
The concluding chapters in the book are on the Overlap
of History (the Egyptian, Assyrian, Phoenician, and Greek
Influences) and on Britain in the Historic Period (the

Exploration of the British Coasts, and Roman Britain).

We cannot follow the author further, but commend his

book to our readers as one that will well repay perusal

throughout.

THE HYDROGRAPHIC DEPARTMENT

WE observe that some of our contemporaries have
opened their columns to certain strictures upon a

public department standing well, and to our knowledge
deservedly so, in the estimation of scientific circles m
this and other countries.

It would appear that a Lieutenant of the Royal Navy,
unknown, as we are informed, in his profession from the
fact of his having retired from its active service at an
early age, amused himself some few years back by a
yachting excursion on the shores of Norway, m a small
and crazy decked boat, undergoing, as might ha\c been
anticipated, some hardships in this excursion, which ex-

tended into the rigorous winter of that region. Gaining
thus some knowledge of the coast traversed but necess-

arily, from its great extent and intricate character, know-
ledge of a very superficial kind—the Lieutenant's experi-

ences have recently formed the subject of an evening’s

entertainment at the Royal Geographical Society.

Somewhat unfortunately for the ends of science and navi-

gation, this adventurous cruise in a crazy barque has been
in consequence dignified into a hydrographical survey,

an appellation ludicrously inapplicable from the conditions

under which the cruise was made, as related by the

adventurer himself.

The ambitious voyageur
,
now extending his operations,

under the leadership" of an official of the Royal Geo-
graphical Society, has just addressed an audience at the

Society of Arts on the “ Trade Routes between England,
Norway, and Siberia.’’ We had expected at least some
shreds of information on this topic, but find ourselves

treated instead to a rude and ungenerous attack on the
Hydrographic Department of the Admiralty, for some
supposed shortcomings in its dealings with the officer,

to whom the department had confided—mistakenly it

seems—the revision of the sailing directions of that part

of Norway on which the Lieutenant claimed to be an
authority.

The Society of Arts commends itself to all reasonable

men for the breadth and strength of its operations ;
we re-

gret that it should in this instance have been exploited

and made the arena, under cover of a legitimate object,

for an attack, from personal motives, on a public depart-

ment which has done and is doing good and honest
service for the seamen of all nations. \Vc believe we arc

only performing an act of merited justice in directing

attention to the endeavours of a small, obscure, but self-

asserting clique, bent apparently on discrediting a valu-

able and efficient department, affiliated in many ways to

science, and well known to many of its ablest workers.

NOTES
Prof. W. H. Miller died at Cambridge on Thursday, May

20, in bis eightieth year. lie graduated in 1826, being Fifth

Wrangler, and shortly afterwards became a Fellow of St. John’s

College. He served his college as tutor during several years.

On the resignation of Dr. Wliewell in 1832 he became Professor

of Mineralogy. He published his celebrated ** Treatise on
Crystallography ” in 1838. This work was at once adopted by

some of the most eminent foreign crystallographers, and may
now be said to be universally accepted. It was translated

into German and French. Ilis “Manual of Mineralogy”
appeared in 1854, and, like the former book, forms an
era in the history of the science. It is full of the results

of his own careful research. He is the author of several

other books, and of numerous memoirs published in the

various scientific journals. The memoir on the standards

of weights is a classical research on the subject of weights, and
is a monument of delicate and careful research. He was Foreign

Secretary of the Royal Society, and was presented with the

Society’s gold medal in 1870 for his numerous contributions to

science. Cambridge has especial cause to. be grateful to him

for the very splendid collection he has brought together. The
collection consists almost entirely of donations ;

and the two

noble gifts of the Hume and Brooke collections mark in a strik-

ing manner the appreciation in which Prof. Miller was held by
lovers of minerals.

On the same day as Prof. Miller died Trof. David Thomas
Ansted, F.K.S., at the age of sixty-six years. Prof. Ansted

was born in London in the year 1814. Pie graduated at

Jesus College, Cambridge, was a Wrangler in 1836, and was
elected in due course a Fellow of his college. In 1840 he was
appointed to the Professorship of Geology in King’s College,

London. Five years later he became lecturer on geology at

Addiscombe College, and also at the Civil Engineering College

at Futncy. About the same time he was made assistant secre-

tary to the Geological Society, whose quarterly journal he edited

for many years. From about 1850 down to a very recent date

lie was extensively engaged in the application of geology to the

engineer’s work, in mining, and in various other departments of

industry. lie ha*^ also been frequently employed as an examiner

in physical geography under the officers of the Government

Department of Science and Art. Trof. Ansted’s works are very

numerous ; among them may be mentioned—besides his contri-

butions to the transactions of learned and scientific societies—his

“ Application of Geology to the Arts and Manufactures,*’ his

“Physical Geography,” his “ Elementary . Course of Geology

and Mineralogy,” and “ The World we live in.” Prof. Ansted

was elected a P'cllow of the Royal Society in 1844.

General Myek has sent a letter to his numerous correspond-

ents, requesting, on behalf of the United States, that the hour

for taking the simultaneous meteorological observations, from

wh 5 '4' nr#* tlw* IT S Weather Mans, be changed to a

time thirty-five minute-* earlier than at present ; in other words,

as regards the British islands, that the observations be made at

oh. 8m. p.m., instead of oh. 43m. p.m. Greenwich mean time,

and that the change be made to take effect on September 1,

18S0. The proposed change being rendered necessary by the

exigencie> of the Signal Office, the request will doubtless be

gladly acceded to.

The second example of Archeopteryx is, we are informed, at

present merely on deposit in the Geological Museum of Berlin,

under the care of Dr. Beyrich, although it is expected that

arrangements will shortly be made for its purchase by the

authorities of that institution. It was bought from Dr, Haeber-

lein, of Pappenheim, by Herr Siemens, of Berlin, for the sum

of 20,000 marks (1,000/.), in order to save it from an impending

transfer to America, and to secure this valuable specimen for

German science.

The “Leopoldinische-Carolinische” Academy of Naturalists

at Halle has presented this year’s Cothenius medal to Dr. A,

Michaelis, Professor of Chemistry at the Polytechnic High

School of Karlsruhe, in recognition of his valuable researches

in organic substances containing phosphorus.
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, Among the names mentioned for the honour of D.C.L. at the

approaching Oxford Encaenia is that of Prof. Sylvester.

We regret to announce the death of Dr, Richard Biedermann,

editor of the Centralblatt fur Agricultur-Chcmu. lie died at

Leipzig on May 10, at the early age of thirty-seven years.

It is a fact worth noting that M. Chevreul, who is now in his

ninety-fifth year, has begun his course on Chemistry at the Paris

Museum of Natural. History, with as much] apparent zest and

energy as he did fifty years ago when he first entered on his

duties of that chair. The programme of his course, Les Mondcs

informs us, is beautifully and firmly written in his own hand.

Notwithstanding his approach to the centenary, he still looks

young and fresh.

A correspondent, writing from Cherry Hill, Arnold, near

Nottingham, informs us that he brought home from the Geisberg,

in the autumn of 1877, a few specimens of the Edelweis, which

he planted amongst some rock-plants in his pleasure-grounds

situated on an eminence. It disappeared gradually altogether

until last spring, when it came out to perfection. Towards the

autumn he lost sight of it again, but a fortnight since signs of its

reappearance were so developed that no doubt exists of its full

growth, and in greater perfection than ever.

The two first parts of a new botanical work by Dr. Dodel-

Port, of Zurich, have just been published by Herr Caesar Schmidt

of that city. The title of the work is
u Illustrirtes PHanzen

-

leben,” and it promises to l>ecome one of unusual interest. In

part 1 the lower fungi are described in a popular manner. The

author undertakes to popularise the results hitherto attained

in our knowledge of putrefaction- and contagion-fungi. He
describes their forms, their size, and their manner of propaga..

tion ; introduces the reader to their mode of life, and points out

the danger arising to tlie human race from these minute organisms.

The description is accompanied by two excellent plates, in one of

which we recognise a reproduction on a small scale of a plate from

the same author's famous “Atlas der Botanik fur Hoch und

Mittelschulen. " Another chapter treats of miasma and contagions,

and gives a complete account of the present state of our know,

ledge of infection-fungi. Part 2 is devoted to carnivorous

plants, and is even more generally interesting perhaps than the

first. The work is profusely illustrated with the author’s original

drawings. Altogether it is sure to form a very welcome and

valuable addition to botanical literature.

The death is announced of Dr. J. G. Mulder, Professor of

Chemistry at Utrecht University. Dr. Mulder’s name was well

known in the scientific world ; he died at the age of seventy-

seven years.

The Iron, and Steel Institute holds its autumn meeting this

year at Dussddorf, by invitation of the German iron trade, on
August 25 and four following days. An extremely interesting

programme of excursions and meetings has been arranged.

An interesting Report on the Meteorology of the Italian

Mountains has been presented by the Rev. Prof. F. Denza to

the International Congress of Alpine Clubs at Geneva. It

appears that observations are regularly made at 1x3 mountain
stations, the names, elevation, and geographical position of

wluch are given in the report. Some of these stations, from their

Altitude and position, are of the greatest importance for the

study of meteorology in the higher regions of the atmosphere.
Three of them are specially worthy of notice, viz., Sfcelvio {2,543
metres), Valdobbia (2,548 metres), and Piccolo S. Bernardo,

All stations are provided with good instruments, and meteoro-

logical observations are taken at some stations every three hours

from $ %». lutily.pjn. The results of the observations are

carefully printed and circulated by Prof. Denza.

A General Meeting of the Mineralogical Society of Great

Britain and Ireland will be held at the Meteorological Office,

1 16, Victoria Street, Loudon, S.W., on Tuesday evening, June

1. The chair will be taken by Prof. T. G. Bonney, F.R.S.,

vice-president, at 8 p.m. The following papers will be read :

“JOn a New Face on Crystals of Stilbite, from Scotland and

Western Australia,” by the president ;
“ On a Portable Chemical

Cabinet for Quantitative Work,” by A. E. Arnold (communicated

by J. H. Collins) ;
“ On Kaolinite and Kaolin,” by J. H. Collins.

Other communications intended to be read at this meeting should

be sent to J. H. Collins, Hon. Sec., care of Mr. R. H. Scott, at

the above address.

The Society of Telegraph Engineers have done valuable

service to science by publishing the
** Catalogue of Books and

Tapers relating to Electricity, Magnetism, the Electric Telegraph,

&c., including the Ronalds Library,” compiled by the late Sir

Francis Ronalds, F.R.S. Some idea of the extent and value of

this catalogue may be obtained from the fact that it occupies

560 pages. The work of editing has been carefully and

judiciously done by Mr. A. J. Frost, who has prepared a useful

memoir of Sir Francis Ronalds. The Catalogue contains 13,000

entries, though we regret that, by the conditions of the trust, the

Society were not permitted to bring it up to date. They will,

however, we are glad to learn, at no distant date, publish a

supplement to the Catalogue, which will remedy this defect.

The two together will form an invaluable reference-book in the

subjects included in it.

In reference to a note in Nature, vol. xxi. p. 525, taken

from the Journal ofApplied Science
,
on the composition of the

well-known Vevey cigars, Messrs. Grant, Chambers and Co., ot

Fenchurch Street, send us a letter from Ormond and Co., of

Geneva, the manufacturers, in which they state that if such cigars

exist as we referred to, “it can only be with the object of

fraudulently taking advantage of the name of the goods we

make, uhich have enjoyed an increasing reputation for more

than thirty years past. The Vevey cigars manufactured by us

are composed entirely of selected North and South American

tobaccos, without any mixture or adulteration whatever.”

A new scientific paper now appears at Leipzig every three

weeks. It is called Centralzeilung fur Optik und Mechatnk .

Dr. O. Schneider is the editor. The avowed object of the paper

is to report on the -ogress in the manufacture of scientific

instruments and appaiutus, and in the scientific domain where

such instruments and apparatus arc employed.

A proposal has been set on foot for lighting the Sheldonian

Theatre, Oxford, and the Camera of the Radcliffe Library with

the electric light. In a circular addressed to the curators of the

Theatre and of the Bodleian Library and to the visitors of the

Ashmolean Museum by those interested in the question, it is

stated that it has long been regretted by many members of the

University that the Sheldonian Theatre is not available in the

evening for any purposes of public interest, however great, for

want of lighting. The neighbourhood of the Bodleian Library

has, however, been a bar to any proposal for lighting by means

of gas or any ordinary method. The care with which the heat-

ing apparatus of the Theatre has been inclosed within a fire-proof

chamber is sufficient evidence’ of the importance attached byjlic

curators of the Theatre to absolute security in this respect. The

development of the electric light lias now rendered it possible to

illuminate public rooms by a process absolutely free from danger

of fire. It has been adopted largely in the reading-rooms of

our public libraries, and notably in the reading-room of the

British Museum. The security is absolute and unquestionable,

provided that the motive power is external to the building i the

boon to readers in such reading-rooms is enormous. After dis*
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cussing the question of the motive power and deciding in favour

of a gas-engine, the memorial goes on to state :
—

*

‘It is sug-

gested that Dr. Siemens, F.R.S., P.C.L., to whom the electric

light owes much of its recent development, might with advan-

tage be consulted in connection with this proposal. Whether a

permanent institution or an experimental trial is in question, all

parties concerned can have the most perfect confidence that

everything will l>e done as it should be in his hands. It is

suggested that an experimental trial should be first made, which

could be done at comparatively little expense. The memorialUts

feel confident that if this is conceded the permanent adoption

of the light will follow'.” The memorial is already signed by

Professors Henry S. Smith, W. Acland, II. Nettleship, Sayce,

Sir Gore Ouseley, and Mr. Warren De la Rue.

The enterprising Naturalists Society of Dundee had a very

successful dredging excursion off the mouth of the Tay and in

St Andrew’s Bay on Wednesday last week. Considerable hauls

were obtained of familiar denizens of the coast waters, though we
regret to learn that under the influence of the gentle swell in St.

Andrew’ ’s Bay several of the budding naturalists suffered some

disturbance of their equanimity, and wc fear were not able to

do perfect justice to the dinner and tea which were liberally

provided on board. At the annual meeting of this Society a

satisfactory report was presented, though we do not altogether

approve of the movement for the publication of abstracts of the

proceedings of the Society in the form of a journal. Such publi-

cations, we are inclined to believe, arc more gratifying to the vanity

of provincial jocietie* than conducive to the promotion of science

in any way. We see the Society is uniting with several other

Scotch societies to endeavour to obtain the benefit of the

Gilchrist Lecture Trust ; why do they not take a hint from the

line of action in reference to a journal, and endeavour to bring

about a union of the various Scottish natural history societies for

this and other purposes ?

A correspondent of the Scotsman writes that a colony of

rooks has taken possession of a garden which is next to St.

Magnus Cathedral, Kirkwall, and built about a score of nests.

It is only two or three seasons since rooks made their first

appearance in Orkney, and it is supjx sed the absence of trees in

the country districts has earned them to take up their abode in

the centre of the tow n.

Cotton is the title of a new- weekly journal for manufacturers

and planters.

An important discovery is stated to have been made in the

neighbourhood of Sydney, New South Wales. Boring for coal

has been going on in Moore Park for ten months and about the

middle of March a quantity of oily matter was observed to come

up, one gush lasting half an hour. This liquid is believed to be

crude kerosene, but the analysis was not complete when the last

mail left.

The Reale Istituto Lombardo di Scienzc t Lettere at Milan

offers the following prizes:— For a treatise on Miasma and
Contagions (Term May 31, 1881), a prize of 1,500 lire and a

gold medal worth 500 lire. For determining by experiments

whether the virulent principle of hydrophobia is an organised

germ or not, a prize of 6,000 lire (Term February 28, 1882).

For a descriptive treatise on the Motor-centres of the Periphery

of the Brain, the sum of 2,000 lire (Term April 1, 1881). For

the illustration by new research of the aetiology of cretinism and

idiotism, 2,000 lire (Term May 31, 1882). Further detaiK can

be obtained by application to the Secretary of the Institution.

The Forester is the title of a magazine published in connection
with Nottingham High School, No. 7 of which has been sent us.

The contents are varied, one paper being on the “Origin of
Sandstones/’

M. Dehairan has opened the course of lectures that he is to

deliver at the Museum d’Histoire Naturelle, on Vegetable Physio-

logy. This chair has been recently created by M. Jules Ferry.

A scientific examination of the Ibaraki mountain range in

Japan has resulted in the discovery of marble of different

colours. One mountain is believed to be a mass of white

statuary marble, and in another place black marble of the finest

description was found.

The additions to the Zoological Society’s Gardens during the

past week include a Black faced Kangaroo (Macroptts melattops)

from South Australia, four Short-tailed Wallabys (Halmaturus

bracliyurus), three Vulpine Phalangers (
Phalangista vulpina) %

three white-backed Piping Crows (
Gymnorhina leucottota) from

West Australia, presented by Sir Ilarry St. Ge irge Ord, C.B.,

F.Z.S.
; a Javan Chevrotain (Tragulus javanicus) from Java,

presented by Mrs. L. Dudfield ; a Brown Capuchin (Cebus

fatuellus) from Guiana, an Ocelot (Felts pardalis) from South

America, a Ring* tailed Lemur (Lemur cotta ) from Madagascar,

presented by Mr. Chas. A. Craven : a Pinche Monkey (Midas

tedipus) from New Granada, presented by Mrs Henry Druman
Macaulay

; a Long-eared Owl (Asia otus)
t
British, presented by

Mr. G. E. Dobson, C.M.Z.S. ; an Eyed Lizard (Lacerta ocel

•

lata)
f
an .Esculapian Snake ( Coluber ecsculapii) % six Viperine

Snakes (Tropidonotus viferinus) from San Remo, North Italy,

presented by Lieut L. L. Fenton ; two Toco Toucans (Ram-

fhastos toco) from Guiana, a Brown Passerine Owl (Glaucidtum

phaUrnoidcs
), a Rusty Urubitinga (Urubitinga meridionalis)i a

Downy Owl (Puhatrix torquata) from South America, deposited ;

two Guild ing’s Amazons (Chrysotis guilditigi) from St. Vincent,

West Indies, two Black -tailed Ilaw finches (Coccothraustes

melanunis) from Japan, four Gulden Sparrows (Auripasser

euchlorus) from Abyssinia, four Blood-brem ted Pigeons (Phlo-

gtvnas cruentata
) from the Philippine Isle*, two Nightingales

(Daulias /uscinia), a Canary Finch (Serinus canarius), a Gannet

(Sula bassand), British, purchased ; a Black Wallaby (
Halma -

turns ualabatus), born in the Gardens.

OUR ASTRONOMICAL COLUMN
The Late Trof. Peters.—Prof. Christian August Friedrich

Peters, whose death was mentioned last week, was the son of a
merchant at Hamburg, and was born on September 7, 1806.

His father’s fortunes suffered in the wai time*, and his son’s

education was attended with difficulties, though he endeavoured
to cultivate to the best of his power the natural bent for mathe-
matical studies which was very early evinced. After some years

the attention of Schumacher was drawn to the young Peter*, and
he employed him in various calculations for his epbemerides and
geodetical works, and in 1826, and for several years subse-

quently, he was actively engaged in such operations at Ham-
burg and in Holstein, at the same time pursuing his studies and
incidental employment under Schumacher. He then became for

a time a pupil of Re-sel, and in 1834 was appointed assistant in

the observatory at Hamburg, whence in 1839 he was promoted
to a position in the newly-founded Central Russian Observatory

at Pulkow’a, where he wi rked in theoretical and practical astro-

nomy for ten years. In 1849 he was named Professor of Astro-

nomy in the University of Kdnigsl>erg, where he remained until

1854, in which year he was appointed to succeed Petersen in the

direction of the observatory at Altona, and at the same time
editor of the Astronomische JVachrichtcn, which he conducted
up to the period of his decease. He removed to Kiel when the

observatory at Altona was transferred to that place, and died
there on the 8th insl., after a severe illness of many months’
duration.

The works by which Prof. Peters was perhaps more widely

known were his "Numerus constans Nutationis ex Ascensioni-

bus Rectis Stelloc Polaris in Specula Dorpatensi Annis 1822 ad
183S observatis deductufe,” which appeared in the Transactions

of the Imperial Academy of Sciences of St Petersburg in 1842,
and the “ Recherches sur la Parallaxe des Etoiles Fixes/’

printed in the rame Transactions in 1846. For these important
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memoirs he received the gold medal of the Royal Astronomical

Society at the hands of Prof. J. C. Adams in 1852. His re-

searches on the proper motion of Sirius also attracted much

attention, and many other papers on various astronomical and

mathematical subjects wcie contributed by him to the Altona

journal. His later work at Altona and Kiel chiefly bore upon

the determination of differences of longitude ; the last, “ Altona

Gottingen,” is to be detailed in a memoir to be published in a

few weeks.

Minor Planets.—Circular No. 136 of tbe Berliner Astraw-

nomisches Jahrbuch notifies the re-observation of Hilda
,

the

most distant of the group of small planets yet known to us, and

one which, with Jsmcnc No. 190, must at times experience con-

siderable perturbations from the action of Jupiter. It has been

found at Pola as an object of 13 5 m./ many degrees from the

position assigned in the ephemeris last published, but there

seems reason to suspect error of calculation. Thus if the ele-

ments of Dr. Kiihnert in thd*Berliner Jahrbuch for 1880 are

employed, though there is a later orbit, the error of the com-

puted place is much less than that shown by the ephemeris in

the Berlin Circular, No. 135. The difference of positions

appears to indicate that the true period of revolution is even

longer than has yet been calculated.

In the same Circular, No. 136, are new elements of Philomela
,

attributing to that planet an almost circular orbit, the angle of

eccentricity being only o° 18' 36"*8, so that e = 0*005414,. which
is less than in the ca^e of Venus .

Medusa, to which has been assigned the shortest period of any

of the minor planet group, has apparently passed the last oppo-

sition without being re-observed, but in addition to much un-

certainty as to position, it was likely to fall in a region of the

sky which is crowded with small stars, and therefore a search

would be attended with much trouble and difficulty.

Vesta should now' be well discernible without the telescope,

being in opposition and perihelion this year nearly at the same
time, as we have before remarked, magnitude 5*9. The planet

is in perihelion on May 28.

Comet 1880, II.—The following ephemeris is calculated from
elements depending upon observations to May 8 :

—

«h. G.M.T. R.A. Peel. Lnc . distance from the

h in. s.

.. 451 38 S .

Earth. Sun.

June 1 ... 6 29 32 .. 0*4108 . . 0*2683

3 30 41 5° 52’4

5 - 3 l 49 50 7’o .. 0*4165 . . 0‘266o

7 .. 32 57 49 227
9 ... 34 5 48 39 4 • .. 0*4221 . . 0*2640
11 ... 35 13 47 57 o;

13 ... 36 20 .. 47 15-6 . .. 0*4267 .,.. 0*2623

15 .. 37 27 .. 46 35
'°

17 ... 38 33 •• 45 55
'2 • .. 0*4307 . .. 0*2609

19 ... 39 38 .. 45
21 ... 6 40 43 •• +44 377 •

.. 0*4340 . .. 0*2599

PHYSICAL NOTES
Prof. Lemstrom, of Helingsfors, has recently described to

the Physical Society of St. Petersburg a singular experiment
which, unless otherwise explained by some of the circumstances
of the experiment not yet published, must be regarded as a
fundamental fact in the physical theory of electricity. He finds
that a ring of insulating material when rotated about its axis of
symmetry with a high velocity acts like a galvanic circuit, and
produces a magnetic “ field” in the space within it. Prof.
Lemstrom is a disciple of Kdlund, and regards this exj>erimcnt
as confirmatory of Edlund’s theoretical view's on the nature of
electricity. According to Lemstrom, the ether in the in ulator,
being dragged along by the ring, produces vortical motion of the
ether in the central space, which vortical motion he conceives to
be the essential condition of a magnetic field. Arguing from
the e premises, Lemstrom proceeds to build up an ingenious
theory of terrestrial mignetum. The converse operation of
rotating an iron bar W'ithin a hollow insulating body or insulating
medium ought also to produce magnetism in the bar. The earth
being a magnetic body rotating in an insulating medium, ought
to be magnetised by rotation about its axis, the axis being the
axis also of magnetisation, unless the irregular internal disposition
of the magnetic constituents produced an irregular distribution of
the magnetism, or unless the distribution w ere affected by the
induced magnetism due to movements of electricity in the atmo-

sphere, as in the aurora ,
or by the magnetism which would, on

1 .emstrom’s theory, be generated by the revolution of the earth

round the sun, and by the motion of the solar system through
space.

M. Dumas, who has been examining the property of certain

metals in occluding gases, has found that aluminium may
occlude as much as one and a half times its bulk of hydrogen
gas, and alto show's traces of carbonic acid. The gases were
given up when the metal was heated to redness under exhaustion.

Magnesium behaves similarly. Were these metals distilled tn

vacuo they could probably be obtained pure. It is possible that

these observations may throw some light on the anomalous
behaviour of aluminium w*hen used as an electrode in the

voltameter.

The cone of rays entering the eye from a peripheric point

is never again united to one point, but it must present some-

where a minimum of cro,s section. The geometrical place

of this minimum of cross section Herr Matthiessen (Arch. f.
Ophtkalm . (4) 25, 1879) designates the "theoretic retina.” He
finds that it is a spherical surface, the middle point of which
coincides with the middle point of the corneal ellipsoid. To a

distance of 75
0 from the fovea centralis the theoretical retina

corresponds very exactly to the actual (according to the deter-

minations of Arlt and Helmholtz). At greater distances the

retina is formed hypermetropically, and so is within the
" theoretic retina.”

The influence of magnetisation on the tenacity of iron has

been lately studied by Signor Piazzoli (of the Catanian Academy
of Sciences). Iron wires ware hung between two hooks and
ruptured by pouring W’ater into a vessel suspended from them.

They were about 350 mm. long, and were inclosed in a spiral

I with four windings one over another, which were either all

|

traversed by a current in one direction, or two by a current in

one direction, and twro by an equal opposite current, so that in

both cases the wires were equally strongly heated by the spiral,

but in one ca^e they were magneli ed, in the other not. The
weights required to break wires annealed in charcoal (weight of

one metre, G — 0*299) were, during magnetisation, P - 1260-

1306; without magnetisation, F' = 1213-1270. In the car e

of wires annealed in carbonic oxide (where G = 046 g.), P =
1732*4 - 1742*7; V - 1703*62 - 1719*87. In the case of

wires annealed in hydrogen P ~ 1289*5 — 1310*1 ; F' = 1263 -

1299*7. In each separate series, accordingly, the difference

P-P'was frequently less than the difference between the

highest and lowest weights required for rupture of apparently

identical wires ; still, the mean values in each of the (14) series,

w*ere from about 1 to 3 per cent, greater for the magnetised than
for the unmagnetised wires, showing that the tenacity of iron

increases on magnetisation. This, it is remarked, need notjae
attributed to a change of cohesion of the iron, but may be due to

ordinary magnetic attraction of the successive parts of the w'ires.

In eleven out of fourteen cases the relative elongation of the

magnetised wires at rupture was greater than that of the un-

magnet iscd, in three cases less.

In a recent note to the Vienna Academy, Prof. Ludwfig gives

the results of the first of a series of observations on the decom-
position of organic compounds by zinc pow'der. This relates to

alcohols, and it is stated that in distillation of these over zinc

powder heated to 300 - 350° C., the higher ones—from ethylic

alcohol upwards—arc split up into the corresponding olefine and
hydrogen. Under the same conditions methylic alcohol is

decomposed simply (if the small quantities of marsh gas be
neglected) into carbonic oxide and hydrogen. The similar

decomposition of ethylic alcohol into marsh-gas, carbonic oxide
and hydrogen, only occurs at a considerably higher temperature
— with dark red glow. On the ground of tnese decompositions,
which indicate that the combination of the carbon and the
c xygen mu -4 be a very strong one, it is supposed that the de-

c imposition of the higher alcohols is no simple reduction to the

saturated hydrocarbon
,

from which, then, by •eparation of

hydrogen, the olefines might arise, but that in the first phase of

the process the alcohol L split up into the olefine and water, and
that the hydrogen concentrated in the ga^es is due to a reduction
of the generated steam by the zinc powder.

Prof. Rigiii has recently described to the Bologna Academy
an arrangement of Holtz’s electric machine, in which the whole
machine except the handle and the electrodes is inclosed, along
with a small friction machine fir excitation, in a glass case tightly
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closed by means of strips of fur, and dried interiorly with chloride

of calcium, so that in all weathers the machine acts well.

HERR Zehfuss has lately given ( IVied. Attn., 4) some personal

experiences of the phenomenon of 14
after images of motion”

(about which Plateau and Oppel have before written). These

after images may be had, e.g., in a train, if one look at a point

on the horizon for a little, then turn to look at (say) a horizontal

fibre in the wood of the carriage, or close one’s eyes. Motions

then seem to be still perceived ; in the latter case, eg., a stream

of sparks seems to be moving to the right (or if the point origi-

nally looked at have been between the observer and the horizon,

there is a stream of sparks above going to the right and one
below to the left). Herr Zehfuss offers a physiological explana-

tion, in preference to the partly psychical ones proposed by
Plateau and Oppel. Each individual nerve rod, he supposes
has special blood-vessels which, when the original image of a

moved object goes to the right, directs the course of the blond
to that side, ju-t as in ordinary light the decomposed blood is

promptly replaced by fresh. By this preponderant direction of

blood to the right a heaping up occurs in each retinal element on
the right, which gives rise to return currents as soon as the outer

cause has ceased to act. As the blood flow's back there arise,

in consequence of the specific excitability of the rods those

spark-streams, wrhich are projected as elementary motions to the

right.

In a recent number of lJWde/nann'\ Aunahn (3) Herr Schonn
describes a method of making visible ultra-violet pri&matically

decomposed light in such a way that exact measurements can be
made. One feature of it is the use of a disk of fine calking

paper saturated with sulphate of quinine, and contained in a

small cell wdiich is brought clo*e before the Ramsden ocular,

which can be directed at once on the disk and on a luminous
line (its axis is not inclined like that of Soret’s but coincides

with the axis of the telescope). The author give-, measurements
of the ultra-violet spectrum of cadmium, zinc, and thallium.—In

the same number Herr Gian describe^ a 14
spectro-tele'-copc,”

w ith w hich objects can be seen in any homogeneous colour at

will. The instrument has various application 1

:;, especially in

astrophysics.

In a paper on the thermic theory of the galvanic current

( IVied. Ann., No. 4) Ilerr Hoorweg lays down the following

propositions :—Wherever tw o conductors come into contact,

motion of heat results in development of electricity ; therefore

a constant electric difference arisen between the two substances.

2. If in a closed circuit, the total sum of the differences of po-

tential 1 e different from zero, there arises m this circuit a con-

tinuous electric current. 3. This current exists at the cost of

the heat at one part of the point of contact, and has heat-pro-

duction in the other for a result. 4. All voltaic currents are

thermo-currents. 5. The chemical action in the battery and the

decomposition apparatuses is a result of the galvanic current.

AN interesting series of experiments ha-- been recently made
by Dr. Konig on the vibrations of a noimal tuning-fork (JVted.

Ann., No. 3). lie finds that, practically, at least to 50° to 6o°

of heat, the influence of heat on a tuning-fork may be regarded

as constant. Thick tuning-forks are more affected by heat than

thin ones of the same pitch, indicating (it is remarked) that

change of elasticity, and not change of the length of the arms,

is the primary cause of the change of pitch. The influence of

heat on tuning-forks of different pitch, and of not very different

thicl.ness, is proportional to their number of vibrations. Gener-

ally the period of vibration of a tuning-fork is increased or

diminished by a difference of temperature of i° centigrade.

The general change in pitch of the normal fork Ut 8 — 512
vibrations jier second at 20°, through the temperature difference

of 1* C. is 0*0572 vibrations per second. Dr. Konig has con-

structed a fork which, at any temperature, will exactly give 512
vibrations.

Some quotations by Herr Oehler ( IVied. Ann., No. 3) from

Jacob Hermann’s work, 44 Phoronomia sive de Viribus,” &c.,

uhlished in 1716, have a curious significance in relation to the

L-tory of the mechanical theory of heat. In the twenty-fourth

chapter, 44 De motu intestino fluidorum,” the following para-
graph occurs 44 Hoc nomine non intelligitur hoc loco intemus
molecularum motus fluidi cujuscunque in suo statu naturali
consistentis, sed is particularum motus, qui in fluidis a causis

accidentalibus excitari solet, quo calor prsesertim est
referendus, qui dubio procul ex concitatiore particularum motu

in corpora calido a causis externis producitur. Utut vero
ejusmodi motus intestinus admodum perturbatus sit, nihilo tomen
minus regula physice satis accurata pro ejus mensura media tnadi
potest. In another place Hermann offers a demonstration of the
theorem that 44 Calor, emteris paribus, est in composita ratione
ex densitate corporis calidi, et duplicata ratione agitationis

particularum cjusdem.”

GEOGRAPHICAL NOTES
Lieut. A. Louis Palander, of the Swedish Royal Navy,

was last week elected a Corresponding Member of the French
Geographical Society, in acknowledgment of his brilliant services

to geography as commander of the Vega during the late Arctic

Expedition. We understand that the Swedish Royal Academy
of Sciences have just caused a handsome bronze medal to be .struck

in commemoration of the successful accomplbhment of this

enterprise. This medal show's on one side the heads of Prof.

Nordenskjold and Lieut. Palander, and on the other a well-

executed representation of the Vega surrounded by ice.

At the Anniversary Meeting of the Geographical Society, on
Monday next, the Earl of Northbrook will take the chair for the
last time, and will deliver an addrc cs on recent geographical
progress. The formal presentation of the Royal Medals will also

take place at this meeting, though neither of the recipients (Lieut.

Palander and Mr. Ernest Giles) can be present. The Duke of
Edinburgh, Honorary President of the Society, will preside at the
Anniversary Dinner in the evening, which will be held, as usual,

at Willis’s Rooms.

Lord Aberdari:, it is understood, wflll succeed the Earl of

Northbrook as President of the Geographical Society.

A beginning is about to be made to carry out Lieut. Wey-
precht’s proposal for a circle of observing stations around the
North Polar region. The Danish Government has resolved to
establish a station at Vpernivik, in West Greenland ; the Russian
Government has granted a subsidy for an observatory at the

mouth of the I ena, and another on the new' Siberian Islands

;

Count Wilc/ek is to defray the expenses of a station on Novaya
Zftmlya under the direction of Lieut. Weyprecht ;

the U.S.
Signal Service, under General Myer, has received permission to

plant an observatory at Point Harrow, in Alaska
;
and it is

expected that Canada will have a similar establishment on some
point of her Arctic coast. At the Hamburg Conference it was
announced that Holland W’ould furnish the funds for a station in

Spitsbergen; and it is expected that Norway will have an
observing post on the extremity of the Province of Finmark.
This is a good beginning, and we hope that some sort of

agreement will be established to have all the observations made
after a uniform method, otherwise their value will be greatly

decreased.

Baron Eggers, of St. Thomas, West Indie*, sends us a
prospectus of a plan for the scientific’' exploration of the West
Indies, especially as regards their natural history, his main pur-

pose evidently being to make complete collections of plants,

insects, and shells. Such collections he offers at certain rates to

all w ho express their wMi to become subscribers, the subscrip-

tion to he paid on delivery of the collections. Details may be
obtained from Baron Eggers or from his agent in Europe, Dr.

Eug. Warming, Coj>enhagen.

M. Paul Solkillet, who w'as compelled to return to Senegal

in his attempt to reach Timbuctoo, is now’ in Paris, and expresses

his determination to embark again in July, to make another

attempt.

A Society of Geography for the north of France has been

established at Douai.

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE

Cambridge.—The election to the Professorship of Mineralogy,

vacant by the death of Dr. W. II. Miller, F.R.S., will be held

in the Senate House on June 12.

In the fourteenth Annual Report of the Museums and Lecture-

Room Syndicate, Lord Rayleigh, the recently-appointed Professor

of Experimental Physics, says :
—“ On visiting the Cavendish

Laboratory in December last, after my appointment to the Pro-

fessorship of Experimental Physics, I was at once struck with the
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great deficiency of apparatus. The building itself appears to me

to be very convenient and adequate to its purpose, but the

advantages which it should afford cannot be fully realised with-

out a large addition to the existing stock of apparatus. Even

with an adequate outfit, a considerable annual expenditure is

necessary for renewals and to meet the wants of students engaged

in original research. Knowing that the University is not likely

for several years to be in a position to meet the want, and feeling

that Cambridge ought not to remain in this respect behind several

Continental and American Universities, I have been endeavour-

i»g to raise an apparatus fund, to be spent in eight or ten years

at the discretion of the Professor, by inviting contributions from

persons interested in Cambridge and in science. I have been

fortunate enough to secure the co-operation of the Chancellor, to

whom the University is already indebted for the building and for

most of our existing apparatus ; and the proposal has met with

such a degree of support from others that it may be considered

to be already a partial success. It is difficult to form an exact

estimate beforenand, but I should suppose that 2,500/. will be

required during the next ten years to put the institution upon a

proper footing.” Lord Rayleigh announces that he has received

promises and donations amounting to 1,825/.

In connection with the Science and Art Department at South
Kensington the following courses of instruction for science

teachers will probably be organised this summer :— (1) Chemistry,

from July 7 to 29, Dr. W. R. Hodgkinson. (2) Eight, from
June 29 to July 14; (3) Magnetism and Frictional Electricity,

from July 15 to 30, Prof. Guthrie, F.R.S. (4) Applied
Mechanics, from June 30 to July 22, Prof. Goodeve, M. A. (5)
Geology, from June 30 to July 22, Prof, lucid, F.R.S. (6)
Botany, from July 7 to July 29, Prof. W. T. Thiselton Dyer.
F.U.S.

SOCIETIES AND ACADEMIES
London

Royal Society, May 13.—Abstract of paper “On the
Chemical Composition of Alcurone-Grains,” by Dr. Vines.

This paper continues the account of this investigation,
which appeared in the Proceedings for 1878. It was therein
flhown that the aleurone-grains of the Lupin consist of tlircc

proteid substances, namely, of two globulins—the one belonging
to the myosin group, the other to the vitellin group—and
of a substance, allied to the peptones, provisionally termed
hemialbumose. In the present communication the results
of the investigation of the grains of the peony and of
the castor-oil plant (A'icinus) are given. The grains of
the peony are found to be readily soluble in distilled water.
Treatment with 10 per cent. NaCl solution, Jiowever, proves
the existence of a myosin-globulin. Apparently no vitellin-
globulin is present. The grains contain hemialbumose in
considerable quantity. The grains of Ricinus present a com-
plex structure They consist of a mass of ground-substance of
proteid nature, inclosing a crystalloid of proteid substance and a
globoid which consists of inorganic matter. The ground-
substance is found to be composed, like the grain of the Lupin,
of the two globulins and of hemialbumose. The chemical nature
of the crystalloid is not so clearly made out. It is slowly soluble
111 10 per cent. NaCl solution, and readily soluble in 20 per
cent, or in saturated NaCl solution after treatment with alcohol.
The crystalloids of several plants were investigated with the view
of ascertaining their relative solubility iu solutions of this salt.
Those of Viola datior and of Linum usUatissimum were found to
resemble those of Ricinus in this respect ; those of Bertholletia
and of Cucurbita are readily soluble in 10 per cent., and
saturated NaCl solutions ; those of Musa ensele and hillii and
those of Sparganium ramosum are either insoluble or only
partially soluble in these solutions.

.
The P0"*8 of more general interest are the action of alcohol

in promoting the solution of the crystalloids of Ricinus in 20 per
cent, and in saturated solutions of NaCl, and the fact that long-
continued exposure to alcohol does not render the vegetable
globulins insoluble in these solutions.

The author finally expresses his opinion that the caseins which
Ritthausen has extracted from various seeds consist to a consi-
derable extent of precipitated hemialbumose.

Phyaical Society, May 8.—Sir William Thomson, president,
in the chair.—New Members j E. F. Bamber, Dr. E. Obach,
R. D. Turner, E. Woods, H. E, Roscoe, H. Watts.—Prof.

Minchin, of Cooper’s Hill Engineering College, described his

further researches on the subject of photoelectricity, brought by
him before the last meeting of the Society, He has found that

the current in a sensitive silver cell does not alw ays flow from
the uncoated to the coated plate. It does when chloride or

bromide of silver is used, but when the sensitive emuhiun is

iodide of silver and the liquid water tinctured with iodide of

potash, the current is from the coated to the uncoated plate. He
demonstrated that the current set up by the fall of light cn the

cell could be sent by wire to a receiving cell, and made to pro-

duce a local effect on the sensitive plate therein. He aLo proved

that electricity is developed in fluore-cent bodies by the action of

light, and hopes to show that it is also developed in phosphor-

escent bodies. Neither heat nor the red rays produce this

electricity, but it is the blue and violet rays which do so. The
fluorescent silver plates he employed were coated with an emul-

sion of eosinc and gelatin, and_had been kept sensitive for twelve

days. They would thus be a permanent source of photoelec-

tricity, did the eosine not tend to leave the gelatin. Mr. Wilson
had suggested naphthaline red for eosine, as not apt to

leave the gelatin, and he had found it give good results.

—

Dr. O. S. Lodge described certain improvements which he had
made in his electrometer key designed for delicate electrical

and especially electrostatic experiments. Assisted by the British

Association, he had made it more convenient, and fitted it into an

air-tight case which could be artificially dried. The contact-pins

were now of phosphor-bronze gilt instead of platinum, and the

contacts were made by press-pins from the outside. Dr. Lodge
also exhibited a new mduclometcr or modified form of Prof,

Hughes’s induction balance, conbining a Wheatstone balance,

and expressly designed for comparing capacities and resistances,

especially the resistances of coils having no self-induction. A
telephone takes the place of a galvanometer in the bridge, and
the current in the primary coil is interrupted by a clockwork
make and break. There is one primary coil of fine wire 3
ohms in resistance and two^secondaries, one on each side of it,

of fine wire, each about 270 ohms. These are fixed, but the

primary is adjustible by*a screw. Prof. Hughes remarked that he
had pointed out in his paper to the Royal Society that the

induction-balance could be used in this way
;
and Dr. Lodge

disclaimed any novelty in the apparatus beyond its arrangement.

Sir W. Thomson added that it was satisfactory to see so

serviceable an adaptation of the induction-balance to research.

—

Dr. Ilopkinson, Prof. Perry, and Sir W. Thomson offered

remarks on the element of time in comparing discharges from
condensers of different dielectrics. Sir William said that, in 1864,

he had made experiments on air and glass dielectrics, and found
the discharge about the same for the first quarter-second.—Prof.

Adams_then took the chair, and Sir. W. Thomson made a com-
munication on the elimination of air from a water steam-pressure
thermometer, and on the construction of a water steam-pressure
thermometer. He said it was a mistake to suppose that air was
expelled by boiling water, because the water dissolved less air

when warm than when cold. The fact was due to the relations

between the density of air in water and the density of air in water
vapour. There was fifty times more air in the 'water vapour
over water in a sealed tube than in the water below. If this air

could be suddenly expelled only -^th pjurt of air would remain, and
of this only in the water, the rest being in the vapour. This sug-

gested a means of eliminating air from water, whichhe had em-
ployed with success. It consisted in boiling the water in a tube, and
by means of a fluid mercury valve allowing a puff of the vapour
to escape at intervals. Sir W. Thomson also described his new
water-steam thermometer now being made by Mr. Casella. It

is based on the zelations of temperature and pressure in water-
steam as furnished by Regnault’s or other tables* and will con-
sist of a glass tube with two terminal bulbs, like a cryophorous,
part containing water, part water-steam, and the stem inclosed

m a jacket of ice-cold water. Similar vapour-thermometers will

be formed, in which sulphurous acid and mercury will be used

in place of water, or in conjunction with it. For low or

ordinary temperatures they will be more accurate than ordinary

thermometers.

Geological Society, May 12.—Robert Etheridge, F.R.S.,
president, in the chair,—Rev. Samuel Gasking, Thos. j. George,
and Cuthbert Chapman Gibbes, M.D., were (fleeted Fellows of
the Society.—The following communications were read:—On
the structure and affinities or the genus Protospongta, Salter, by
W. J. Sollas, F.G.S.—Note on Psephophorus polygonus, von
Meyer, a new type of Chelonian reptile allied to the leathery
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turtles, by Prof. H. G. Seeley, F.R.S.—On the occurrence of

the Glutton ( Gulo luseus, I inn.) in the forest-bed of Norfolk,
by E, T. Newton, F.G.S. Remains of the Glutton have hitherto

been obtained only from cave-deposits. The author has lately

received from Mr. K. Fitch, of Norwich, a portion of the kwer
jaw of this animal obtained from the forest-bed of Mundesley,
Norfolk. The specimen consists of abont two inches of the left

ramus bearing the first true molar and the hinder half of the

fourth prcmolar in place. The jaw is smaller than in average
specimens of the recent Glutton, but presents ail the characters of
the species as described in detail by the author.—A review of
the family Diastoporidre, for the purpose of classification, by
George Robert Vine. Communicated by Trof. Duncan, F.R.S.
—On annelid jaws from the Wenlock and Ludlow formations of

the West of England, by G. ]. Hinde, F.G.S.

Entomological Society, May 5.—H. T. Stainton, F.R.S.,
vice-president, in the chair.—Mr. Peter Inchbald, of Hovingham,
York, was elected a member of the Society.—Mr. W. C. Boyd
exhibited a very pile specimen of Xyssia hispidanet, taken at

Cheshunt,—Mr. M. J. Walhou-e exhibited some Geodephagous
beetles, which were found only on the su limits of some of the

highest mountains in India.—Mr. W. L. Distant exhibited a
long series of specimens of the Madagascar h nnopteron /Vjtfus

goudoii, Benn., to illustrate the extreme variability of the species.

The series showed a gradation from melanic to albimc form*,
|

and one specimen wa> asymmetrical in the marking-, of the

tegmina, thus exhibiting the characters of two varietal torms, an
occurrence which Mr. Distant stated was not altogether excep-

tional in extremely variable species of the order kbynchota.

—

Mr. T. R. Billups exhibited two living specimens of Carabus
auratus, which had been found in the Borough Market. In

reference to a prediction by Mr. Wallace that a spirit, \ moth
would be found in Madaga car with a

\
robe scu of suflVcnt

length to readi into the nrc'ary of A >2 .u ji:i\ Mr.

Fascoe stated that he had heaTd a rumour that such an iivect

had been discovered, and endeavoured without *uccess to find

any corroboration of the statement from members of the Society.

—Miss-E. O. Ormerod made some remarks as to the contents of

a work which she had edited and presented to the Society, and

which contained the meteorological observations taken by Miss

Molesworth for a period of forty-four years. Some attempt was

made to contrast the meteorological conditions with the dominant

phases of plant and animal life during that period.

Victoria (Philosophical) Institute, May 10.—A paper

upon the data of ethics, with special reference to Mr. Herbert

Spencer’s views, was read by Frof. Wace.

Paris
Academy of Sciences, May 17.—M. Edm. Becqucrel in the

chair.—The President presented the new edition of the works of

Laplace, with letter from Laplaces granddaughter.—The fol-

lowing papers were read :—Meridian observations of smal’

planets at the Greenwich and Paris observatories during the first

quarter of 18S0; communicated by M. Mouchcz.—On saccha-

rine, by M. Peligot. It is dextrogyrous, like ordinary sugar

;

its rotatory power, in Laurent’s polarimeter, represented by

93" 5
' (sugar, 66

w
18'). Saccharine from starch-glucose, and

that from crystallised levulo^ate of lime, showed the same rota-

tory power. The essential character of saccharine is its relative

stability and its inertia towards agents which act on other mat-

ters of the 5Ugar grout). It is much more easily got from

crystallised levulosate of lime than from inverted sugar or starch

-

gluco c c.—Researches on the proportion of carbonic acid in the

air
;
second note by M. Reiset. He made (ninety one) fresh

experiments in the country from June to November last year,

day and night, and the average obtained was 2978 C02 in

volume, for 100,000 dry atmospheric air at o" and 760 mm.

;

(this closely agrees with the figure 29*42 he got in 1872-73). He
describes a new absorption apparatus, with the aid of which six

or seven hours was sufficient to ascertain the yield of 600 litres

of air. 28*91 was the average proportion of CO, for the day,

30*84 for the night. The maxima were in times of fog and

mist
; the average of twelve such cases was 31 ‘66

;
the absolute

maximum, 34*15, in a dense fog on September 3. He questions

the accuracy of the method by which MM. Levy and Allaire

found variations last year ranging from 22 to 36.—On the Furens
dam, by M. de Lesseps. The dam of the Chagres (40 m. high)
should be built on this type, and not cost over 25,000,000 fr.—M.
Peters’ death was announced.—On some nutritive effect* of alka-
line substances in moderate do*e^ fiom experimentation on man
in good health, byMM. Martin Damourette and Hyades. The

[A/ay :y, 1880

substances tried were bicarbonate of soda (3 gr. daily) and Vichy
water from the spring Elizabeth de Cnaset (0*5 to 1 lit. a day).
So taken, they are trophic agents, and they diminish uric acid
largely (though the former causes gastric disorders).—Position
of the comet b of 1 880, determined at Bordeaux Observatory, by
M. Rayet.—On the transcendants which play a fundamental

/

6U
in the theory of planetary perturbations, by M. Callandreau.
On the number of cyclic groups in a transformation of space, by
M. Kantor.—The tendons of saturated vapours have different

modes of variation according as they are emitted above or below
the point of fusion, by M. de Mondesir. The passage through
the point of fusion always gives a variation at least four or five

times greater than that found in two liquids in an equal thermo-
metric range.—On the interversion of temperatures of the air

with the height, by M« Andre. This is shown to occur (under
like conditions) within much shorter vertical distances than those
indicated by M. AUuard.—On the freezing mixtures formed of i

an acid and a hydrated salt, by M. Ditte. In such a mixture;
the cooling is not due to ;imple di‘ solution of the salt ; there is

,

always a double decvirnposit ion, conformably to the law of maxi-
mum work. The salt containing much water, this separates out,

and the change of state absorbs the heat liberated by the reac- '

tion, borrowing from the liquid itcelf the surplus of energy
necessary to its complete accomplishment. Hence results a c'^n- ;

siderable lowering of temperatuie.—Influence of alkaline or acid
[

media on the life of era} fish, by M. Richet. Acid or basic
1

liquids are not poisonous in the direct ratio of their acidity

or basicity. With equal weight nitric acid is five time*
more toxical than sulphuric acid, and twenty-five times tore*
than acetic acid. Generally bases have a more huitful action*

than acid*. The least toxical is baryta
; a crayfi-h will]

live two cr three hours in water containing 3 grs. of it

pet* lure. Sida and l:ms are fatal in two cr three hours;
in p.«'p nun of 1*5 fu. per litre; potash in one of 1 gr,;

Ammonia, however, is the most poisonous of all ; in the propor-
tion of o-8 gr. per litre, its action is almost instantaneously fatal.

It is thirty times more toxical than baryta, and fifteen than ^oda.

—On some of the conditions 6f cortical excitability, by M.
Couly. The movements caused by faradisation of the brain

seem to vary like the less complex contractions caused by faradi-'’

sation of the central end of the sciatic, pointing to a common;
origin of the two orders of movementsin the same bulbo-medullary
elements.—Local and general anaesthesia produced by bromide
of ethyl, by M. Terrillon. The substance seems especially

suited for short operations not requiring complete muscular reso-

lution. It acts rapidly, is less dangerous than chloroform, and
the awaking is not disagreeable.—Variations of urea in poisoning
by phosphorus, by M. Thibaut.—Influence of the fattening of
animals on the constitution of fats formed in their tissues, by M.

’

Muntz. In animals submitted to a fattening process the fat is

always por rer in solid fatty matters.—On the fixity of composi-
tion of plants

;
analysis of Soya hispida

, or Chinese oleaginous

pea, by M. Pellet.—On the respiratory and circulatory apparatus
of some larva; of diptera, by M. Viallane*. The heart of injects

is at first a simple tube open only at its tw o ends*. So long a-, it
^

has no lateral orifices it is completely arterial.
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SIGN LANGUAGE AMONG THE AMERICAN
INDIANS

Introduction to the Study of Sign-Language among the

North American Indians, as Illustrating the Gesture-

Speech of Mankind. By Garrick Mallery. (Washing-

ton : Government Printing Office, 1880.)

UNDER this modest title another of those valuable

contributions, which we owe to the Smithsonian

Institution, has been made to science. Researches into

the ethnography of the North American Indians have

been going on for the last eleven years under the super-

intendence of Mr. J. W. Powell, and a series of compact

and beautifully-printed monographs has lately been started

for the purpose of aiding and directing them. The mono-

graph just issued forms the second of the series hitherto

published, and in spite of its title is full of new and

interesting matter. It will be appreciated not only by

those who are actually engaged in observing the life and

manners of barbarous tribes, but also by every student

of language ar.d anthropology.

The evidence that has been accumulating for some

time past makes it probable that the most important part

of language, its grammatical machinery, originated in

gestures and signs. These were the means whereby

sense and meaning were imported into spoken words.

As Col. Mallery remarks :
“ A child employs intelligent

gestures long in advance of speech, although very early

and persistent attempts are made to give it instruction in

the latter but none in the former
; it learns language

only through the medium of signs
;

and long after

familiarity with speech, consults the gestures and facial

expressions of its parents and nurses as if to translate or

explain their words. , ’ An examination of the sign-

language or languages of mankind consequently becomes
of high importance, and it is strange that no thorough

and scientific attempt to undertake it has hitherto been

made. Leibnitz indeed, with the instinct of genius,

pointed out fhe need and importance of such an investi-

gation (in his “ Collectanea Etymologica,” ch. 9), but his

words met with no response. It is therefore all the more
satisfactory to find that the subject has at last been taken
up in America, where special opportunities still exist for

collecting materials, notwithstanding the rapid decrease

in the native population that seems to have been going

on of late years. North America has always been the

country where a language of signs was pre-eminently in

vogue. Col. Mallery says with justice that “the words
of an Indian tongue, being synthetic or undifferentiated
parts of speech, are in this respect strictly analogous to

the gesture elements whioh enter into a sign-language.’
1

Just as a single idea or mental picture is represented by
a connected group of individual gestures, so too it is

expressed in the polysynthctic speech of the Red Indian
by a group of individual syllables which form but one
word.

The first question we have to ask ourselves is whether
sign-languages are the same all over the world, whether
each idea or group of ideas has a fixed and natural
gesture or sign corresponding to it everywhere. To this

Vol. xxii.—No. 553

question the researches made among the American
Indians furnish a conclusive reply. “ The alleged exist-

ence of one universal and absolute sign-language is, in its

terms of general assertion, one of the many popular

errors prevailing about our aborigines.” Many signs are

purely conventional, while many ideas or objects may be

denoted by more than one sign. The signs used by the

different Indian tribes to indicate the same ideas by no
means agree together, nor do they always agree, so far as

I know, with the signs employed for the same ideas in

the Old World, whether by savages or by deaf-mutes. The
curious language of signs employed in monasteries where

the rule of silence was strictly observed, which is given

by Leibnitz, if compared with the lists of signs furnished

by American explorers, is a good example of the fact.

At the same time no signs can be so arbitrary and

conventional as spoken words, nor can an idea be

expressed by so many different signs as it can be by

different sounds. Col. Mallery observes that “further

evidence of the unconscious survival of gesturedanguage

is afforded by the ready and involuntary response made
in signs to signs when a man with the speech and
habits of civilisation is brought into close contact with

Indians or deaf-mutes. Without having ever seen or

made one of their signs, he will soon not only catch the

meaning of theirs, but produce his own, which they will

likewise comprehend, the power seemingly remaining

latent in him until called forth by necessity. The signs

used by uninstruclcd congenital deaf-mutes and the facial

expressions and gestures of the congenitally blind also

present considerations under the heads of 6 heredity ’ and

'atavism,’ of some weight when the subjects are de-

scended from and dwell among people who had disused

gestures for generations, but of less consequence in cases

such as that mentioned by Cardinal Wiseman of an

Italian blind man who, curiously enough, used the precise

signs made by his neighbours.”

But care must be taken to distinguish between two

things which are frequently confused together. Gestures

and signs are wholly different, gestures being natural

signs more or less conventional. A gesticulation i? a

gesture which has become a sign, and the nearer signs

approach to gesticulations the more readily and in-

stinctively they will be understood.

Those who wish to know what the Indian sign-langtmge

is will find plenty of interesting and suggestive examples

in Col. Mallery’ s Introduction, lie has added a list of

his authorities as well as a speech in signs addressed by
a medicine-man of the Wichitas to Mr. A. J. Holt, and a

story in signs told by Natshcs, the Pah-Ute chief, to

Dr. W. J. Hoffman. These curious specimens of sign-

language will show what it is more effectually than any
description could do, and will justify the Analysis and
classification of the signs proposed by Col. Mallery.

In conclusion, aid and suggestions arc asked from all

interested in the subject, or who arc in actual contact with

savage and barbarous tribes. A list of words is appended

for which the corresponding signs are wanted, those of

chief importance being marked by an asterisk. ‘ We hope
that the ethnographical department of the Smithsonian

Institution will meet with all the assistance inithis(under-

taking to which it is entitled. There -must be many
observers among the uncivilised races of the Old World

F
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or in schools for deuf-mutes >\ho have many facts of

interest and value to contribute. It is only when these

facts have all been gathered in that it ill be possible to

reconstruct that primitive speech of mankind which pre-

ceded articulate utterance, which formed the bridge to

spoken language and expressed the earliest thought of

the human race. A. H. Sayce

TESTING TELEGRAPH LINES
\

Instructions for Testing Telegraph Lines and the Techni-

cal Arrangement of Offices, Ily Louis Schwendlcr.

Vol. ii. Second Edition. (London : Trubner and

Co., 18S0.)

THE second volume of this useful woik is free from

the defects which disfigured the first volume, and

which we were bound to find fault with (Nature, ’sol. xix.

p. 192). Thib is doubilexs due to the watchful eye and

careful hand of Prof. M‘Lcod, who has nursed it through
|

the press and added some useful notes. It contains a
j

very full and cleai description of Air. Sellw end Jer’s modi-

fication of the tangent galvanometer, by which quanti-

tati\e electrical measurements of batteiies, lines, and

apparatus are more rapidly though more roughly made

than with bridges and coils. Such an instrument is very

extensively cmploved in England and America, but Mr.

Schwendlcr has certainly improved its efficiency by

combining certain resistances with it and making it more

portable. It is remarkable what a hand) and useful

instrument this becomes, and what a valuable help it is

to the telegraph jengineer. Mr. Preece mentioned at the

Society of Telegraph Engineers the other evening that n

frequently happened over the extensive sjstem of the
|

Post Office—120,000 miles of wire and 12,000 instruments
|

—that the daily bill of health showed not one single fault

existing, and this he attributed principally to that accurate

system of testing which has been in use in England for

nearly twenty years. Mr. Varley introduced this system

in England and in America al>o, where it is very exten-

sively employed. It is a pity that Mr. Schwendler has

not made himself better acquainted with the systems in

use in other countries, for the perusal of his book leaves

the impression that he thinks he has inaugurated a new

system in India, whereas he has onl> modified existing

systems to suit the requirements of the Indian service.

Again this desire to be individual is shown by the adoption

of that most unnecessary nomenclature of unit current,

the “ Oersted." Unit current is now universally known

as the “ Weber," and though some confusion has oc-

curred as to whether unit current should be “ webers

per second," or simply “weber,” nevertheless “ webers
1 *

and that useful sub-multiple “ milliwebers" are now

used all over the world, except in India, Custom

only has forced the terms volt
,
ohm, farad, weber into

use. He would be a bold man who would attempt to

convert “Ohm" into “Schwend,” >et Mr. Schwendler

would convert “Weber" into “ Oersted.” There is no

doubt that Mr. Latimer Clark, who is the author of the

recognised nomenclature, proposed the term “weber" for

unit quantity, but as any term applied to unit quantity,

exccpimg that based on unit capacity or “farad,” is not

wanted, and unit current is unit quantity per unit time,

“webers per second’ ’ has rapidly, by the silent linguistic

process of abbreviation, subsided into “webers,” and
webers it will remain. This strange habit of ignoring

existing terms is shown in the definition of “intensity”

(p. 40) as applied to a battery which is said to be the

maximum current which a battery produces on short

circuit. Now there is scarcely an English-speaking

country where this property is not known as “quantity,”

though this term is carefully excluded from all book^from

its eminently unscientific character. Nevertheless it is so’

rooted in telegraphic circles that there is scarcely a line-

man in all England that does not use it. Again, those;

currents which every one knows as “earth currents” are^

called in India “ natural currents " (p. 53). Moreover w ej

have the strange anomaly that sometimes the author uses

Siemens units

,

sometimes ohms, sometimes S.U., ancf'

sometimes B.A.U., to designate units of resistance.

The battery used in India is the Minotto form of

Daniel!—a very wasteful cell, and giving for line purposed

an internal resistance of 30 ohms ! In dry climates where-

the circuits are long such a battery may be useful, but in

damp climates, like England, where the circuits are com-

paratively short, such a battery is impossible. The

Minotto cell is, however, very constant in its electro-

motive force
;
and Mr. Scliwendler’s instructions for its

maintenance are very clear and complete.

The principal portion of the book is devoted to a

description and mode of construction and examination of

the instruments in use in India and their connections.

Mr. Schwendlcr has introduced a useful test called the

“range test,” by which those currents are recorded

between which the instrument will work without any re-

adjustment. Thus the range test of a Siemcn’s relay ift

25. In other words, whether the current used be *001 or

•025 weber, or any current of intermediate strength, the

relay will equally work. An instrument that will stand,

such a test must be quite free from friction in its points or

from residual magnetism in its iron core. The working

currents in India never exceed 8 milliwebers nor fall

below 2 milliwebers. lienee if a relay fulfil the above

test it never wants adjustment. This is certainly “ a con-

summation devoutly to be wished” by all telegraphists.

We observe the following interesting instruction :
“ On

no account are relays to be exposed to the direct rays of

an Indian sun. The permanent magnet is sure to lose its

magnetism perceptibly, and consequently the relay will

become unsensitive.” Is this due to the light or to the

heat of the sun ? His notions of the efficiency of lightning

protectors are rather heterodox. “ All," says he (p. 195),

“ that can be said of them at present is, that if they are

kept clean they do no harm yet he gives a very deaf

description of those in use. He attributes to Steinheil, in

1846, the first lightning discharger; but Highton, on the,

London and North-Western Railway, before this, rapt the

wire for eight inches on each side of the instrument iit

bibulous paper and surrounded it with a mass of metallic

filings placed in a tin lined box in connection with the

earth.

Very excellent descriptions are given of different forme

of relays and of various plans devised for reducing the

effects of induction, notably Mr. W. P. Johnston’s electro-

magnetic shunt. Indeed the work is an admirable

scription of telegraphy in India, and it is one which

should be in every electrician’s library. There awe-
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many telegraph administrations which would be bene-

fited by its clear practical character. But it is not im-

maculate. The chief defect of the book is the absence

of recognition of what has been done elsewhere and

the negation of existing literature
H

dealing with the

same subject. Mr. Latimer Clark's book on “ Electrical

Measurement” (published in 1868) was written especially

for use in India. His u Electrical Tables and Formula?/’

written in conjunction with Mr. Sabine and published in

JS71, contains nearly all that is known of testing. Gulley’s

“ Handbook,” first published in 1866, has run through

six editions. Iloskircr’s “ Guide to Electric Testing ’’ was

published in 1873, and has reached a second edition-

Preccc and Sivcwright’s l£ Text-book of Telegraphy ”

was published in 1876, and has also reached a second

edition. Kempc’s “ Handbook of Electric Testing” (a

most useful and valuable little work) was also published

in 1876. Papers by Fleeming Jcnkin, Siemens, F, C.

Webb, Hockin, Heaviside, &e., are srattered cverywheic
;

yet the impression left on the mind after perusing Mr,

Scliwendler’s book is that, according to him, theie is but

one system of testing, and that is to be found in India ;

and there is but one book on the subject, and here it ij !

OUR BOOK SHELF
A Physica 1

. Historical
,
Po/i/Aa/, ami Descriptive GcO'

graphy. By Keith Johnston, F.R.G.S. Maps and
Illustrations. (London: Stanford, 1880.)

THIS work is in every way creditable to its unfortunate
young author, who, our readers may remember, succumbed
some months ago to the hardships of African travel while
leading an expedition from the West Coast towards Lake
Tanganyika. Mr. Johnston has not sought to enter into

that minute and often painful detail with which we are

familiar in most text-books of geography. His object has
been to record in each of the great departments of
geography the results of the latest research, leaving it to

the teacher or to special text-books to fill up with details.

After a brief sketch of some of the main points in mathe-
matical geography, a clear and sufficiently full sketch of

historical geography is given, treating not merely of the
progress of discovery, but of the various movements of

peoples and nations which have led up to the political

divisions of the earth as they arc at present
;
this we

think a useful introduction of scientific method into
history. Then follows a section on physical geography,
in which the most trustworthy results of research in the
various departments of this subject are stated with clear-

ness and accuracy. The remaining two-thirds of the
work is devoted to the special geography of the various
continents and countries—their physical features, natural
history, products, industries, peoples, and political and
social conditions. The same method is followed through-
out of dwelling only upon the important features. The
work is amply illustrated by useful and beautifully
executed maps, and is one of the best general handbooks
of geography that we know.

Zeitschriftfur das chemisette Grossgcwcrhe. ir, Jahrgang.
Von Jul. Post. Fortgcsetzt von Arthur Lehmann.
(Berlin : Oppenheim, 1880.)

We have already had occasion to draw attention to the
merits of this publication, and the present issue of the
work is in no way inferior to its predecessors. It consti-
tutes a complete compendium of the progress of chemical
technology during the past year, and as such must be of
great service to our manufacturers. The various articles
are contributed by acknowledged authorities, and the
whole is preceded by a short review indicating the more

striking improvements which have been introduced into
the chemical arts since the publication of the last issue of
the work.

LETTERS TO THE EDITOR
[The Editor docs not hold himselfresponsiblefor opinions expressed

by his correspondi nts. Neither ran he undertake to return
,
or

to correspond with the writers of rejected manuscripts. No
notice is taken of anonymous communications.

[The Editor urgently requests correspondents to hep their letters as
short as possible. The pressure on his space is so great that it

is imp KSsible otherwise to ensure the appearance m*« of coni'

munications containing interesting and novelfacts.]

The Lesser Spotted Woodpecker

I have had an opportunity lately of observing closely the
habits of the Lesser Spotted Woodpecker ( Pieus minor) as re-

ga’ds the very peculiar f-ound which it makes upon trees by the

action of it* bill.

It is quite certain that this habit has nothing whatever to do
with the quest for food. The bird selects one particular spot

upon the trank or bough of a tree, which spot is naturally

sonorous from the wood being more or less hollowed by de-

cay. The bird returns to this precise •-pot continually during
the day and produces the s mnd by striking the wood on the

spot with its bill, the stroke being repeated with a rapidity

v hick is really incomprehensible ; for it quite eludes the eye.

It is effected by a vibratory motion of the head ; but the
vibrations are so quick that the action looks like a singe
‘tiokc. After short pauses this stroke is again and again re-

newed, sometimes for several minutes together. During each
interval the woodpecker looks round it and below it with evident

delight and with an apparent challenge of admiration. The
beautiful crimson crest is more or less erected.

The whole performance evidently takes the place of the vernal

song in other l)ii ds; and so fir as I know it is the only case

among the feathered tribes in which vocal is replaced by instru-

mental music.

’lhc nest docs not appear to be in the same tree ; but similar

spots are selected on several trees in the neighbourhood, and as

the sound is very loud and is heard a long way off, the hen bird

when fitting is serenaded from different directions.

I have not seen or heard any attempt to vary the note pro-

duced by variations either in the strength or in the rapidity of
the stroke, or by changing the point of percussion ; but I have
observed that the note varies more or less with the tree on
which it is produced.

During about six weeks the performance has been frequent
every day, and early in the mornings during part of this time it

was almost constant. Of late it has been discontinued. In all

probability this is parallel to the well-known fact that singing
birds cease to sing after the eggs are latched.

This instrumental substitute for singing among the wood-
peckers is extremely curioiv-. Argyll
May 29 ___

Mr. Preston on Vortex Atoms
Some passages in an article in Naturi*, vol. xxii. p. 56, on

Sir William Thomson’s theory of vortex atoms, seem to show
that the author, Mr. Preston, has not perfectly apprehended the
nature of vortex motion. On p. 57 he says that “the rotating

portion ” of the liquid “therefore glides smoothly over the in-

compressible liquid that surrounds it like a pipe.” From this it

appears that the vortically-moving fluid is conceived by him as

slipping with reference to the rest of the fluid. This Ls, how-
ever, an incorrect view of the nature of the motion. If there be
an infinite mass of fluid, then the stable existence of a vortex

filament at any part necessitates motion throughout the whole,
and there is, at the surface bounding the filament, no discon-

tinuity of the kind apparently conceived by Mr. Preston.

Two vortices exercise very remarkable influences on one
another, which are due to the irrotational motion of the parts of

the fluid outside the vortices.

The existence of surfaces of finite slip in the hydrodynamics of

an ideal perfect fluid is not precluded by any quality attributed

to the fluid, but 1 do not think that the behaviour of vortices

bounded by surfaces of slipping has been hitherto treated by any
mathematician
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It docs not seem likely, how ever, that the investigation would

ita&jfco interesting phyrical results, because this kind of motion
is essentially dynamically unstable.

Towards the end of the same article there occurs the following

passage :

—

“The old idea that a ship (or more correctly a totally im-

mersed body, such as a fish) encountered a mysterious resistance

in addition to the mere friction of the molecules on it^ sides, is

now known to ha\e been a pure delusion.
”

This statement appears to me cither erroneous or very mis-

leading. The resistances to the motion of a ship have been
clarified under three heads, vb., wave-making resistance, eddy-
11taking resistance, and .surface-friction. 1 For a totally-immersed

body the wave making resistance is non existent, but Mr. Pres-

ton wonld appear only to take notice of the last of the three.

Now whilst for a body with “ fair line>,” such as a fish, the
eddy-making resistance may be small, yet if the lines are not
fair it may be very large. Thus a fish leaves scarcely any wake,
whilst an oar leaves a very great amount of disturbance.

Helmholtz, Kirebboff,- and Lord Rayleigh 3 have made some
interesting hydrodynamical ini c-tigati 011s on the resistance suf-

fered by a vane exp ised to a current, on the hypothesis Lkat in

the wake of the vane there is dead water, separated from the

moving water by surfaces of finite slip.

It has been already noticed that such a motion is dynamically

unstable, but there ii> in many re-peel-, a remarkable accordance

l»etween the resistance as determined by this theory and that

found experimental I),
4 so that it .-can- probable that thw actual

stable motion of How, with eddies in the wake, does mt differ

\ery much from the theoretically unstable motion, with dead
water in the wake. It will be noticed that this theory of resi-t-

auee, which gives approximate results fui bodies with \ cry bad
lines, such as fiat vanes, actually entirely neglects tui face-fac-

tion, to which Mr. Preston's statement would seem to refer the

whole resistance. G. JI. Larwin
Trinity College, Cambtidge, May 27

The Inevitable Test for Aurora

In reference to Frof. Piaz/i til's courteous criticism of our

communication to the Royal Societ) on the aurora b-ireuhs, we
regret that wc are unable to -ay whether the critical citiun line,

to which he directs attention, was piesenl or not in the pectr:
of the electric discharges in atmospheric air fiom wbKh we
deduced the pi obable height- of auroral displays. The experi-

ments quoted wore made with ‘*11* lcfcrcnce to the aurora, and
this particular line wa> t m-cqacntly not s night for, nor indeed

have many measurement been made of the spectra of di chargf-

111 atmospheric air, 0:1 account of the time lequircd .and cm t-

quent great consumption of the life of the battery v Inch such

observation- entail. Waurkn Hr 1 v Rid.

73, Portland Place, M ., Ma> 29 lluoo MTller

Cloud Classification

There is a proverbial objection to “looking a gift-horse in

the mouth," and M. Poey’-. C bud Book is such a valuable

addition to the scanty literature on the subject that it would
be highly ungracious to make captious objections to Ids view-,.

On the other hand, M Poey, when he differ - from others, puts

forward his view.s with Midi fairness and comtesv that 1 believe

he would be the last man to deprecate full discussion.

Allow me then to put in a pica for certain old public servants,

that they should neither be cashiered altogether, nor transported

to strange regions, w ilhoul full examination into their character

and their merits.

First, then, for the strains.

M. Tocy—happy man 1—has carried on his observations under
tropical skies and in the clear atmosphere of Paris Had his

lot been cast on the days and gravels of the London burin I

venture to think that lie would have regarded the “-drams”
with more res] >ect, if with no increase of affection, lie would
have had frequent opportunities of observing if—at times

resting entirely on the ground, 5 at others rising tvith a clearly

Froude, I'rex . of Roy, Inst., December. 1876.
^Mrith Vorlesmgen," sist and jcnd lectures."

‘'fl/r . December, 1876

/ In pa.uu.uLir l.ord Rayleigh's investigation throws light on the theory
of the balwiLLd rudder.

t

l
A
ow<uf* say*. “ iu inferior surface commonly ’* (not “invari-

pj[y
or * ncct*. .anly'q 1,

tk*Xs 0:1 the earth '.or water.” P. 7, Edit.

defined lower and upper [surface, a few feet (or even
inches) from the earth, cutting the taller trees in a horizontal
line, leaving their tops and bottoms free, and then being
gradually dissipated, to lie absorbed in the wanner air or to form '

cumuli at a higher clvation. He could hardly have failed to
'

'

recognise it as a clear and distinct variety of cloud
t the lowest in

"

altitude of all the family, but none the less a member of it. If

every cloud which has contact with our baser earth is to be
cashiered on that account, what will become of M. Poey’s own
cumulus on Plate XV. ? Every mountaineer knows to his cost that
if lie happens to be on the mountain where such a cumulus is

resting, he will be enveloped in a fog undistinguishable from
what he finds 011 the Thames marshes.

Whether, on the other hand, it is desirable to use the term
“stratus” for clouds in a totally diffeient sky-region, which
differ both in their origin and their nature from the true
“ stratus,” is a question too long to be fully discussed here.

NexL with regaul to the nimbus.

M. Poey’s view appears to be that Howard’s term applies'to

an isolated shower-cloud, and is unsuitable for a rain-cloud over-

spreading the sky. After careful reading of M. Poey’s remarks
on the “ pallium,” and comparing them with Howard’s descrip-
tion of the “nimbus,” I entirely fail to see where lies sufficient

difiercnce to consign the “ nimbus ” to oblivion ; and I can only
imagine that M. Poey has taken his idea 1 of what Howard
meant almost entirely from the illustration, without noticing that
Howard firri: describes the forming and behaviour of the cloud
overhead in words curiously similar to those winch Poey himself
uses for his “pallium,” and then says, “ BuL we sec the nature ot

this proce s mcne perfectly in viewing a distant shower in

profile.” Thi> clearly shows that the illustration was only
civ ‘sen a» the easiest form in which the cloud, vet nubmrn
csrryrics, ciuld be depicted, while the context guards completely
against the name being limited to ail isolated shower-cloud.

It would occupy to much space to place the descriptions of
the two saT’it/t/s side by side, but I think that any one who will

take the trouble to read the two together can hardly fail to see

that Howard’s “nimbus” fulfils all that Poey describes as the

rain-discharging cloud, including the upper “ veil,” 3 or pallium
of cirrus, the lower “sheet,” 3 or “ pallium ” of cumulus, and
the “ low er clouds arriving from the windward,” which “ move
under this sheet and arc successively Jori in it” (Howard, p,

II ; compare l’ocy, Plate X 1L). In fact, to use an expression

frequently employed in the discussion of patents, you can take

the description of the one inventor and “read it on to ”, the

drawing of the oilier, or vice 7>ersd.

M. I'ocyV term “pallium” is certainly expressive, and will

probably make itself a home in cloud terminology
;

but it

appears aftci all only to mean that a certain modification over-*

spreads the whole or a large part of the sky (compare Howard*
p. 11), and does not by any means cover that combination of

clouds which produces rain (“nimbus.”)

1 must leave it t3 ufutuie time or to other pens to discuss tint

merit of the “ cumulo-stratus, ” and pass on to examine shortly

M. Poey’s view s about the “cumulus.” The Rev. \V. C. Ley,

in his review' of M. Poey’s work, in your pages, has already

pointed out the illogical nature of the author's repeated remark
that the “cumulus ” only exists in the horizon, forgetting that

! a cloud w Inch is on the horizon of one place must be in the
I zenith of another. Nowr I venture to suggest that this curiously-

distorted mental view affects M. Poey’s classification far more
than appears at fir.-ri sight. If clouds are considered not ubA >

jectively according to their whole form and structure, but
}

subjectively as they present themselves to an individual observer,
*

we naturally need new modifications as the cloud- are viewed in

different positions. Arc not many of the clouds which M. l*ocy (

calls “ fracto*cumulus ” simply “cumuli” viewed from beneath |

Just as (to borrow a simile from Mr. Ley) an elm-tree seen fromf

beneath presents a spreading, ragged edge, and shows the bluf
sky through its interstices, whereas on the hon/on it appear^

compact, rounded, and sharply defined. v

May I add a practical suggestion as to the popular termi

proposed by M. I’oey on p. 39 ? These terms ore put forward a.s

an alternative to the scientific Latin names, for the use of non*

scientific observers
, who may be of great service in collecting

information at out-stations where no trained meteorologist is at

hand. It is therefore all-important that they should be as short,

a ^At
P
a
C

«r«Uer' altitude a thin light veil,” &c., Howard, p. 11, and

again, ‘‘superne cirrata,” p. 4- , „
- <( The lower clouds .... form one uniform sheet/ p. 1

*
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nlain. and simple as possible, conforming as nearly as may be to

the popular terms in use, and above all that tnere should be nothing

to mislead an ignorant person. Now I would ask what idea is

conveyed to an ordinary unscientific mind by the term “ snow-

sheet
'

? The name is perfectly correct if read m the light of M.

IWs explanation ;
but to an average lighthouse-keeper or

coastguard it would certainly convey the idea of a so-called

“pallio cumulus,” ready to discharge snow, and would be used

aC
?*
0
^jn^cioiid ” appears abo distinctly misleading. To most

minds it would, I believe, imply a cirrus or cirro-cumulus as

being the harbinger of wind. We have two excellent names in

common use—“scud” and 4( rack/’—either of which would

serve.
“ Stratified cloud ” is a very vague term, applicable to many

varieties besides “cirro-stratus.” 1

Objections might also fairly be raised against “belt cloud,”

as compared with the familiar “ Noah’s ark ” which Poey him-

self quotes elsewhere, and to the “ Globular tempestuous cloud,”

as a very cumbrous term, although a correct one.

It is to be hoped that all these details will be fully discussed

before M. Poey’s suggestions are either admitted into general

use, or, on the other hand, too readily rejected. E, IT,

Walthamstow, Essex

Note.—The references are to Howard’s Essay on the Modi-

fications of Clouds,
third edition, Churchill, 1S65, and to

Foey’s Comment on observe les Nuages, Paris, 1879,

Soc. Ant. Scot., and in Prof. Boyd Dawkins’ “Early Man,”
P* 338 .

In a large number of instances cup and ring marks have been
found on the stones of cists, stone circles, and menhirsi It

would therefore appear that they are connected with sepulchral

rites. Cup marks arc found in Scotland, Ireland, Wales,
Northumberland, Yorkshire, Cumberland, l^mcashire, Switzer-

land, Sweden, and India (see Rivet t Carnac’s papers in Journal
of Asiatic Society of Bengal, 187S-9). I should be glad of

evidence of their existence in Derbyshire and elsewhere lit the

South of England, J. RoMILLY ALLEN
23, Maitland Street, Edinburgh

Songs of Birds

Can any musical reader of Nature transcribe for me the

notes of the king lorry ( Aprosittectus scapulatus) ? May not the

major and minor keys of the cuckoos noticed by John Birming-

ham be sexual characteristics ? The males are believed to exceed

the females in number in the proportion of four or five to one,

and, if this be so, the male note must be heard more often than

the female. The “jerkiness of style” in the major cuckoo, as

described, suggests that the performer is a female. A. N.

C. W. IIarding.—The teeth belong to a young horse—not
yet “in mark” (Equus caballus). Their geological horizon appears

uncertain, and they are as likely to be historic or prehistoric as

pleistocene.

“ Chipped Arrow heads ”

In a number of Nature (vol. xx. p. 483) which only lately

reached us here I read an interesting account of Mr. Cushing’s

researches into the manufacture of flint weapons as practised by

aboriginal tribes ; and as 1 have had many opportunities of

observing the method by which the Fuegians of Magellan's

Straits fashion their glass arrow-heads, a few words on the matter
may not be without interest to some of your readers.

One of the indications of the increase of traffic through these

Straits which has of late years taken place is that empty bottles

are now to be found about the shores of those anchorages which
are used by passing vessels as stopping-places for the night ; and
bottle-glass is consequently the material used by the Fuegians of

the present day, to the exclusion of obsidian, quartz, or flint.

The following is the process :—A fragment somewhat approach-
ing to the shape of the intended arrow-head is grasped firmly in

the left hand, while in the right hand is held an old iron nail

stuck into a short wooden handle. The fingers of the closed

right hand are turned upwards, and the point of the nail is

directed towards the operators breast. Tie then presses with
great force the blunt point of the nail obliquely against the edge
of the piece of glass, when a thin scale flies off towards him.
One side of the edge having been bevelled in this way, the glass is

turned round, and the opposite edge flaked off in a similar

manner. Working the edges alternately in this way, the glass
is readily brought to the required shape. The fashioning of the
point is the most difficult part of the process, the formation of
the barbs being easily effected.

I have seen a native thus make a large arrowhead out of a
piece of broken pickle bottle in about half an hour. The glass
is never struck, but is fashioned entirely by pressure. After a
little practice I succeeded in making fair imitations.

I find, moreover, that the iron tool above mentioned can be
dispensed with, and that the flaking may be effected by pressing
with an angular flint or with a piece of bone, which were probably
the methods used by the Fuegians before they possessed any iron
implements.

.

k. W. CorriNGER
H.M. Surveying Ship Alerts Swallow Bay, Straits of

Magellan, March 21

Cup and Ring Stones
In reply to Mr, Middleton’s letter I beg to say that the Ilkley

cup and ring atones have been carefully described and illustratedm a paper read by me before the Brit. Archscoloe. Assoc, (see
Journal B. A. A. for 1879, p. 93).

Further information will be found in Sir Jas. Simpson’s work
on the subject, which forms the appendix to vol. vi. of the Proc.

x 1 am not aware whether Geschichtcte Walken is an accepted term in
uermany. In the Bernese Oberbind a very expressive name is used,
hestreiftc Wolken

, only too well known to mountaineers.

COMPARATIVE ANATOMY OF MAN 1

III.

Modifications of the Negro type.—At several parts of the

equatorial region of Africa, from the Gulf of Guinea to the

White Nile, indications have been met with of a small race

of negroes, sometimes so small that the name of pygmy may
truly be applied to them, differing from the ordinary

negro in the short rounded form of the head. These bear
some resemblance to the diminutive members of the

oceanic black races who inhabit some parts of the East
Indian Archipelago, especially the Andaman Islands, and
to whom the name Negrit

)

is now generally applied, and
Dr. Hamy, who has collected together all the evidence

at present accessible as to their existence, has proposed
to distinguish them by the term Negrillo, The Akkas pf

Schweinfurth appear to belong to this race. In many
districts they are more or less mixed with the ordinary
negroes, and their physical characters are therefore

obscured, but some skulls from the West Coast of Africa
in the collection of Dr. Barnard Davis bear a striking

resemblance to those of the Andamanese, and have a
cephalic index of 80 or upwards.
The greater part of Africa, between the equator and the

most southern parts, where the Hottentots and Bushmen
dwell, is inhabited bv negroes, who for linguistic reasons
are grouped together, and separated from the more
northern tribes, and are now generally known to ethno-
logists by the name of Bantu. Their range seems to

have extended southwards in comparatively recent times,

encroaching upon that of the original inhabitants. They
arc a pastoral people, warlike, energetic, and intelligent,

owning large herds of cattle, and living in villages com-
posed of a number of bcchive-like huts. The southern
Bantu, who at present are the best known, from their

vicinity to the British and Dutch settlements of South
Africa, are divided by Fritsch into 1. The Ama-Xosa,
who inhabit at present the south-east portions of the Bantu
territory, adjoining the sea, between the Cape Colony and
Natal. To these the name Kafir,

derived from an Arabic
word applied to them as unbelievers or heathens, is com-
monly given, but the name is sometimes used in a wider
sense for the Bantu negroes generally. The Ama-Xosa
include the well-known tribes of Gaikas and Galeikas,
with wrhom we were at war in 1877. 2. The Ama-Zulu,

1 Abstract Report of Prof. Flower’s lectures at the Royal College of
Surgeons, March 1 to March 19, on the Comparative Anatomy of Man.
Continued from p. 80.
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situated to the north of these, in Natal and Zululand.

3. The Bechuanas, occupying the central or inland

country
;
and 4. The Ova-licreros, or Damaras, of the

western coast-lands. Each of these divisions is com-
posed of numerous small tribes, frequently at war with

each other, and constantly changing in relative impor-
tance and even locality. The growth of the Zulu nation

is a striking example of the mutable character of native

African political combinations. At the commencement
of the present century they were an extremely insignifi-

cant tribe, but by the military and political genius of
their chief, Chaka, who conquered and absorbed all the
neighbouring tribes, a powerful kingdom was formed,
which was consolidated by his successors, Dingaan,
Panda, and Ketchwhyo, under whom, however, it has
been destroyed by the superiority of European weapons
and organisation, at what cost we know too well. Five
crania of Zulus who were killed in the fatal battle of
Isandthlwana, on January 22 of last year, have already
reached the museum, through the kindness of Mr. Fynn,
a magistrate in Natal, Col. Mitchell, the Colonial Secre-
tary, and Dr. R. J. Mann, and their uniformity of charac-
ters is such that they probably are \cry fair average
specimens of the race. They are the skulls of large,

powerful men in the prime of life. The capacity of their

cranial cavity is remarkable, far above that of the ordi-

nary negro, even above that of the lower class of English-
men, the average of the five being 1,580 cubic centimetres.

One measures as much as 1,745. Their average latitu-

dinal index is 75*1, their altitudinal index 76 ‘6. Their
orbits arc remaikably small and low

;
index Si 7. The

form of the nasal bones and nasal index (60 7) is charac-
teristically negroid, but they differ from ordinary negroes
in two important points. They are not truly prognathous,
but mesognathous, the alveolar index (100 4) being inter-

mediate between that of the negro and the European,
and their teeth are small, the index being only 407. The
crania of other Zulu and Kafir tribes previously ex-

amined give similar results, especially a larger cranial

capacity and a less degree of prognathism than K found
in the equatorial negro.

Another great division of South African people com-
prises those popularly knoun a'. Hottentots and Bushmen,
or in their own language Koi-Kom. They formerly in-

habited a much huger distiict than at present; but,

encroached upon by the Bantu from the north and by
the Dutch and English from the south, they are greatly
reduced in numbers, and indeed threatened with speedy
extinction. The Hottentots are at present divided into

three principal groups—the Namaquas, Korannas, and
the Griquas. The latter especially are much mixed up
with other races, and, under the influence of a civilisation

which has done little to improve their moral condition,

they have lost most of their distinctive peculiarities. The
pure-bred Hottentot is of moderate stature, has a

) ellowish-brown complexion, very frizzly hair, which, being
less abundant than that of the ordinary negro, has the

appearance of growing in separate tufts. The forehead
and chin are narrow and the check-bones wide, giving a
lozenge-shaped visage. The nose is very flat and the
lips prominent. The women are often remarkable for

immense accumulation of fat upon the nates, called

steatopygy^ and also of great elongation of the nymphac
and of the prepuiium clitoridis. In these anatomical
peculiarities, ana in almost everything else except size,

the Bushmen agree with the Hottentots. In fact they

appear to be a stunted, outcast branch of the same race
living the life of the most degraded of savages among
the rocky caves and mountains of the lands where the

comparatively civilised and pastoral Hottentots dwelt in

the plains. Their usual appellation is derived from the
Dutch l.osjesman, or “ man of the woods,” and they
have been regarded both by Kafirs and Boers as some-
thing only half human, and have been treated accordingly,

and nearly exterminated. Notwithstanding their gene-
rally low condition of culture, they show remarkable
pictorial power, drawing animals especially with life-like

accuracy. The osteological characters of the Bushmen
are tolerably well illustrated in the museum both by
skeletons and crania. Their average height would
appear to be from 4 feet 6 to 4 feet 8 inches, and there is

very little, if any, difference between the men and women
in this respect. The form of the skull is extremely
characteristic, and could scarcely be mistaken for that of

any other race. It has generally a very feminine, almost
infantile appearance

;
though the capacity of the cranial

cavity is not the smallest, exceeding that of the Anda-
manese and the Veddahs of Ceylon, in general form the

cranium is rather oblong than oval, having straight sides,

a flat top, and especially a vertical forehead, which rises

straight up from the root of the nose. The lower occi-

pital region is greatly developed, in marked contrast to

that of the Andaman islanders. They are moderately
dolichocephalic or mesaticephalic, the average of ten

specimens being 75*4. The height is in all considerably
less than the breadth, the average index being 71*1, so

that they are decidedly low skulls. The zygomata are
little developed, the malars project forwards about as
much as in the Mongolian races, giving a nasi-malar angle
of 140°. The glabella and supra-orbital ridges are little

developed except in the oldest males. The orbits are

elongated and low (average index 81*4), the space between
the orbits very wide and flat, there being no depression at

the root of the nose. A large portion of the ascending
process of the maxilla is visible on each side of the nasals.

The nasal bones are extremely small and flat, and the

aperture w ide
;

the average nasal index being 60 ’8, so
that they are the most platyihine of all races. On the
other hand they are rarely prognathous. In this, and
some other characters, there is much that recalls the

infantine condition of the true negro.
Inhabitants of North Africa .—The whole of the

various populations inhabiting the portion of Africa

north of the Sahara Desert, from the Atlantic coasts

as far south as the River Senegal on the west to the

Red Sea on the east, belong to a completely different

type of mankind from that which we have been last

considering, and, as before mentioned, the boundaries
between the two types coincide remarkably with those of

zoological regions, as indicated by distinct characters of

the fauna. As must naturally have happened during the

\ ast length of time during which the people of N orthern

Africa and the negroes have occupied contiguous regions

since the drying up of the Sahara Sea, with absolutely na
ph>sical barrier between tbcm, considerable intermixture

has taken place along the frontier line, and even for some
distance into the territories of each at certain points. In

the east, especially, the superior northern race has en*

croached far southwards, and the practice, which has

existed from the most ancient times down to our own, ol

importing the negroes into the northern country as slaves

and soldiers, has given rise to a considerable modification

of the type in certain districts.

Besides the negro element which has thus partially anc

locally modified the characters of the inhabitants ol

Northern Africa, at least two other adventitious ele-

ments, although with differences small compared witl

those last named, appear to have come into the district

and assisted to diversify 'the physical type. The evi-

dence on which the first of these rests is rather shadowy
but to account for the considerable number of individuals

especially in Marocco, who depart at least in colour frorr

the prevailing North African type, and have fair com
plexions, eyes, and hair, an immigration of a northern ract

is supposed; and as all such immigrations within the stricth

historic period, such as that of the Vandals (A.D. 500

have been on too small a scale or too temporary to effec

such a permanent change in a considerable portion of tin
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population, and as there is evidence from Egyptian monu-

ments of fair people (the Tamahou) inhabiting North

Africa, to the west of Egypt, at least 1500 years B.C., this

race has been associated with the builders of the mega*

lithic monuments found scattered over the west of Europe

and the north-west of Africa, who are supposed to have

invaded Africa by way of Spain and Tangiers. The
invasion of the country by Semitic races from the East,

the Phoenicians and Carthaginians, and more recently

the Arabs, who overspread North Africa by way of the

Isthmus of Suez in the seventh and tenth centuries, and
impressed the Mohammedan religion upon all these

regions,'rests upon surer historical evidence. The basis

of the population of Marocco, Algiers, and Tunis are

the Berbers, descendants of the Libyans or Lcbon of the

ancient Egyptians. An important section of them arc the

Kabyles of the French. They are mostly a settled and
pastoral people. The Moors are mixed descendants of

Arabs and Berbers, residing in towns. The Bedouins are

the Arabs who still lead a nomadic life in the desert.

There is much in common in the physical characters of

all these people, and indeed with those of the South of

Europe and South-West of Asia. They belong mainly to

the group called Mclanochroi by Prof. Huxley.

The Berber type, which perhaps forms the basis of the
population of North Africa, is thus described by Topinard,

by whom it has been carefully studied. The height is slightly

above the mean, i‘68m, ?.<?., 5 feet 61 inches. The skin,

white in infancy, quickly becomes brown by contact with

the air
; hair black, straight, and abundant

;
eyes dark

brown
;

skull dolichocephalic (index 74*4), leptorhine

(44

‘

3 ), and moderately orthognathous. The face is

less elongated and of a less regular oval contour than in

the Arab. The straight forehead presents at the base a
transverse depression ; the superciliary crests arc well
developed

; the nose is sunken at the base, often arched
without being aquiline. The moral and social qualities
of the Berbers are contrasted with those of the Arabs,
considerably to the disadvantage of the latter.

The enterprising and commercial spirit of the Arabs
has led to their extension over a very considerable part of
Africa, along the north as far as Marocco, and down the
east coast beyond Zanzibar, and once, in association with
Berbers, and under the name of Moors, they effected a
lodgment for a considerable period in Spain and the south
of France. Physically they are a fine race. Their skull,

seen from above, forms a perfectly regular oval. Their
face, long and thin, forms another oval, with a not less

regular contour, pointed below. Their colour is perfectly
white until subjected to the action of the air, when it

bronzes with facility. The hair and beard arc smooth,
and black as jet, the limits of their implantation arc
clearly marked : eyes black, the palpebral openings elon-
gated, almond-shaped, and bordered with long black eye-
lashes

; forehead not much elevated. The curve of the
nose and retreating chin give to the profile a form rather
rounded than straight. The superciliary arches and
glabella little developed; the root of the nose is little

hollowed, so that the forehead and the dorsum of the
nose are almost in a straight line. The nose is aquiline,
and its point detaches itself from the aloe and descends
downwards, recurved like the beak of an eagle. The
cheek-bones clo not project

; the mouth is small, the teeth
white and vertical, the cars well made and rather small,
and close to the head. The skull is subdolichocephalic
(index 74’°)» and the nose leptorhine, 45*5.
A branch of the North African people which has

received much attention from anthropologists is that
called Guanche, which formerly inhabited the Canary
Islands, and which previous to the discovery and conquest
of the islands by the Spaniards in the fourteenth century
had long been isolated from all other people, and had
attained to a peculiar civilisation of its own, pre-
serving somewhat of the purity of type generally found

under such circumstances. The custom of embalming
their dead in a mummified condition in rock sepulchres
has permitted us to become acquainted with their physi-

cal characters. They were of small stature, and rather

resembled the Berbers of the adjoining coast than any of

the negro races. Their skull was of the mesaticephalic
form, having an average cephalic index of 76

‘5, and was
considerably lower than it was broad. The face was not
prognathous, the nose was leptorhine, and at least those
inhabiting the island of Tcneriffe, who are best known to

us, are remarkable for the low and elongated orbits,

having, according to Broca, the lowest orbital index

(77) of any race. In this respect and some others they
resemble the ancient skulls of the reindeer period found
in the cave of Cro-Magnon in the South of France, and it

has been thought that they may be related to that race.

It should be mentioned, however, that the Guanche
skulls from Teneriffe in the collection of Dr. Barnard
Davis do not altogether bear out this view, as they have
a considerably higher orbital index than those measured
at Paris.

Of all the people of North Africa the Egyptians are

undoubtedly the most interesting. “When history

begins to dawn, the first object the light strikes upon, and
which for a long time alone rears its form above the

general gloom, is the civilisation of ancient Egypt. On
inquiry we find this thoroughly organised civilisation,

fully supplied with all the necessaries and many of the

embellishments of life, and which is alone visible in the

dawning light, must have existed through ages long prior

to the dawn. It recedes into the unfathomable depth of

time far beyond the monuments and traditions.” The
valley of the Nile has been for thousands of years the

scene of many events which have affected the ethnological

characters of its population. Invasions and conquests

more or less complete from the cast, the north, the west,

and the south ;
importation to its interior from all the

regions around of prisoners and slaves in enormous
numbers, many of whom have become permanent settlers

and integral parts of the population : yet through all the

lapse of years since the period from which 'the first evi-

dence of the condition of man in that region has come
down to us to the present day the mass of the population,

through all the political vicissitudes which they have
undergone, have presented the same general physical

type. Notwithstanding the mixture of Semitic or Syro-
Arabian nations, as in the Hyksos, who ruled in the Delta
for nearly 500 years, and the Arabs of later times, the less

important Phcenician, Jewish, and Greek immigration in

the north, that of the Persians from the east, and Lybians
from the west, and the Ethiopians from the south, the Copts
and Fellahs of modern Egypt are the little changed lineal

descendants of the subjects of the Pharaohs of the early

empire. The physical characters of these are preserved

to 11s fortunately by artistic representations, graphic and
sculptural, and the still more trustworthy evidence of

mummified bodies. Although there are considerable signs,

as might be expected, of admixture with other races here
and there, the general uniformity is striking, especially as
it extends through so long a period of time. If variations

appear at particular epochs the original type constantly
reasserts itself, almost, if not quite, in its primitive

purity.

In she the ancient Egyptians were not large, and rather

delicately built
;

their hair was long, soft, straight, or

wavy, and black ; their cranium oval in form, and the

average cephalic index is on the borders between mesati-

cephaly and dolichocephaly, and tolerably uniform in

different series, collected and measured by different

observers. Thus Morton gives the average of 43 speci-

mens in American museums as nearly 75 ;
Broca that of

81 crania at Paris as 75*58 ;
while the average of 33 in the

College museum is 75*4. Of the latter but one is as high
as 807, and one as low as 69 ’6. Of the others, 20 are
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above 75*0, or belonging to the mesaticephalic class, and
11 below 75*o, or dolichocephalic. The average alti-

tudinal index is below that of the latitudinal, viz., 73*1.

The average cranial capacity of the males is 1,454 cubic

centimetres. They are almost as orthognathous as Euro-
peans, and have teeth of the same comparatively small

size, the dental index being in 7 male skulls 40*8, and in

8 females 41*2. The nasal index of 81 measured by
Broca was 47 *88, and this was found to be tolerably con-
stant in mummies of different historical periods. The
average nasal index of 25 in the College collection is

rather higher, viz., 487. The orbital index of the same
crania is 86*2. Of modern Copts unfortunately but few
crania have been hitherto available for examination

;
but

Broca gives the latitudinal index of 12 at 76*39, and the
nasal indefc at 47 *

1 5.

The cranial and other characters of the Egyptians
correspond in the main with those of the Berbers and
other inhabitants of North Africa, and they must be
placed in the same general category in any classification

of the human race founded on anatomical characters.

They have no affinities with the negroes, except such as

may easily be accounted for by the occasional admixture
of negro "blood. Indeed it is almost remarkable that

there are not more signs of this having taken place.

Some authors have supposed a Turanian origin for the

Egyptians, but if this term is to be taken in any sense as

equivalent to Mongolians, there is absolutely no support

for it in their osteological characters ;
all the characteristics

of the Mongolian races are entirely absent in the Egyptian
skull. Still less can any resemblance be seen to the

Australian, whose skull, compared with that of an
Egyptian, presents almost as great a contrast as can be
found within the limits of variation of the human cranium.

The angular form, limited capacity, wide zygomata, pro-

jecting supraorbital ridges, short flattened nasals, wide
nasal aperture with rounded inferior border, great

alveolar prognathism, retreating chin, and immense teeth,

characteristic of the Australian, are all wanting in the

Egyptian. In fact the Egyptian belongs by all his

anatomical characters to the type called by Blumenbach
Caucasian. The much vexed questions, Who were the

Egyptians? and Where did they come from? receive no
answer from anatomical investigations, beyond the very

simple one that they are one of several modifications of

the great group of races which inhabit all the lands

surrounding the Mediterranean Sea ;
that they here lived

in their own land far beyond all periods of time measured
by historical events, and that in all probability it was
there that they gradually developed that marvellous civi-

lisation which has exercised such a powerful influence

over the arts, the sciences, and the religion of the whole

of the Western world.

THE UNITED STATES WEATHER MAPS
,

SEPTEMBER, 1877

I
N Canada and the United States during September,

1877, atmospheric pressure was everywhere above
the normal except over a small triangular patch bounded
by the Gulf of Eundy, Chesapeake Bay, and the entrance

to Lake Superior. The deficiency was greatest in the

North-Western States from Leavenworth to Lake Winni-

peg, where it amounted to nearly the tenth of an inch,

and on the coasts of the Gulf of Mexico, the deficiency

at Mobile being 0*074 inch. Pressure was also under the

normal over Greenland, the Atlantic, the Spanish Penin-
sula, Italy, nearly all Austria and Prussia, the whole of
Russia and Siberia, except a patch stretching in a N.N .E.

and S.S.W. direction about Lake Baikal. The centres
of greatest depression were in the Atlantic between
Greenland and the Azores, over a rather broad region

extending eastwards from Moscow to the Obi, and from
Pekin northwards to Nertschinsk, the greatest depressions
below the normals of these regions for September being
respectively 0*112 inch, 0*130 inch, and 0*051 inch.

Pressures were above the normal over the whole of
North-Western Europe, including Iceland, Sweden, Nor-
way, Denmark, the Netherlands, France, and Germany
as far as Pressburg, the greatest excess, 0*303 inch,

occurring in the extreme north-west of the British Islands.

But the most extensive region of unusually high pressure
embraced the whole of Southern Asia, including Japan,
China, except the extreme north. India, Syria, and also

Egypt ; and the whole of Australia, Tasmania, and New
Zealand was also above the normal, and very considerably

so, the excess at Deviliquin, on the Murray River,

reaching o‘265 inch.

The most remarkable disturbance in the temperature

arising out of this abnormal distribution of pressure and
the winds necessarily resulting therefrom, occurred over

the whole of Europe, except Italy and the Spanish
Peninsula. If the Weather Map be examined, it will be
seen that from the west of the British Islands pressures

steadily diminished on proceeding eastward over Europe,
and along with this diminution of pressure pretty strong
northerly winds prevailed, except m the two peninsulas

already referred to, where winds were southerly and the

temperatures consequently above the normal. Under the

influence of these northerly winds the temperature of

Europe from the North Cape southwards fell greatly

below the average, a deficiency of 5°*o or upwards being

experienced at the North Cape, Christiania, Memel,
Gulynki, Warsaw, and Prague. In Siberia, to the east of

this cold region, southerly winds prevailed and high tem-
peratures consequently ruled, the excess above the normal
temperature being 60,3 at Taschkent, 4°*o at Semipala-

tinsk, and 2°*5 at Jenisseisk and Irkutsk. Southerly

winds also prevailed over Iceland and Greenland, raising

the temperature above the normal, the excess on the

west of Greenland being about 4°*o, and in the north-

west of Iceland 5°*o. The Weather Map shows strong

southerly winds also over Canada and the northern half

of the United States, where consequently the temperature

was high for the season, the excess being from 2°*o to;

3°o, rising even at some places to nearly 4°*o. Further,

south the excess was much less
;
and in some cases there 1

was even a deficiency, as about Cape Hatteras, where
northerly winds will be seen from the Map to have swept

over that coast, and the temperature fell a degree and a

I

half below the average ;
and along the upper reaches of

the Arkansas and Red rivers, or to westward of the region

of lowest pressure, where, winds being north-westerly, the

temperature fell nearly a degree below the normal.

In India, pressure was unusually and continuously high

from the beginning of the year, except in August, when
it fell below the average over the region of the Lower
Ganges and Assam. In September, however, pressure

again became unusually high over all India, the excess

being greatest along the northern coasts of the Bay of

Bengal and the central districts from Visagapatam to

Ajmcre. In Assam the excess was considerable and the

rainfall exceeded the average, whereas in Orissa, Western

Bengal, and Berhar the rainfall was scanty. The excess

above the normal pressure was also considerably less over

Southern India and Ceylon than it was to northward

;

and with this distribution of the pressure occurred the

memorable feature of the meteorology of India for the

month, viz., an unusual strength of the south-west

monsoon over the west of India from Goa southward,

accompanied with an abnormally heavy rainfall on that

coast, which extended eastward over the Deccan and the

greater part of the Madras Presidency, and thus termi-

nated the disastrous famine which had wasted Mysore

and a large portion of the Madras Presidency during the

previous two years.







June 3, 1880] NATURE 101

CONTRIBUTIONS TO MOLECULAR PHYSICS
IN HIGH vanTAT.

'T'HIS paper is a continuation of the Bakerian Lecture

1 u On the Illumination of Lines of Molecular Pressure

and the Trajectory of Molecules," read before the Royal

Society December 5, 1878. Phenomena there briefly

referred to have since been more fully examined ; new

facts have been observed, and their theoretical bearings

discussed ;
and numerous experiments suggested by Prof.

Stokes and others have been tried, with the result of

acquiring much information which cannot fail to be of

value in assisting to evolve a theory capable of embracing

all the phenomena under discussion.

Experiments previously described have shown that the

molecular stream hypothesis is the correct one. Accord-

ing to this, the molecules of the residual gas, coming in

contact with the negative pole, acquire a negative charge,

and immediately fly off by reason of the mutual repulsion

exerted by similarly electrified bodies. Were the indi-

vidual molecules solely acted on by the initial impulse

from the negative pole, they would take a direction

accurately normal to the surface repelling them, and
would start with their full velocity. But the molecules,

being all negatively electrified, exert mutual repulsion,

and therefore diverge laterally. The negative pole, like-

wise, not only gives an initial impulse to the molecules,

but it also continues to act on them by repulsion, the

result being that the molecules move with an accelerating

velocity the further they get from the pole. The lateral

divergence of the molecules, owing to their negative

electricity, will naturally increase with the amount of
charge they carry ; the greater the number of collisions

the more the molecules lose negative charge, and the.less

divergent the stream becomes. This hypothesis is borne
out by facts. When the vacuum is just good enough to

allow the shadow to be seen, it is very faint (owing to few
molecular rays), but is quite sharp (owing to the divergence

of the molecules laterally). The variation in mutual
repulsion is shown by the fact that the focus projected

from a concave pole falls beyond the cente "dfecurvature,

and varies in position with the exhaustion, bjjjing longer

at high than at low exhaustions.

Assuming that the phosphorescence is 4ue»
either

directly or indirectly, to the impact of the molecules on
the phosphorescent surface, it is reasonable to suppose

that a certain velocity is required to produce the effect.

Within the dark space, at a moderate exhaustion, the

velocity does not accumulate to a sufficient extent to

produce phosphorescence
;
but at higher exhaustions the

mean free path is long enough to allow the molecules to

get up speed sufficient to cause phosphorescence. At a

very high exhaustion the phosphorescence takes place

nearer the negative pole than at lower exhaustions ; this

I consider results from the initial velocity of the molecules

being sufficient to produce phosphorescence, their greater

speed being due to the fewer collisions near the negative

pole.

The luminous boundary to the dark space round the

negative pole is probably due to the impact of molecule

against molccufe, producihg phosphorescence of the gas

in the same way as the impact of molecules against

German glass produces phosphorescence of the glass.

The following experiments were commenced at the

suggestion of Prof. Maxwell
A tube was made as shown in Fig. 1. The terminal a

is a. rectangular plate of aluminium, folded as shown in

section Fig, 2 ; the other terminal b is a flat disk of

aluminium set obliquely to the axis of the tube. In front
of the pole b is fixed a screen of mica, with a small hole
in it, as shown at c ; this hole is not in the axis of the
tube, but a little to one side of it, so that rays starting
normally from the centre of the pole b may pass through
it and strike the glass at d, whilst at the same time rays
passing direct between the poles a and b can also pass
through the hole.

The questions which this apparatus was to answer are :

(1) Will there be molecular projections from the negative
pole, a, in two series of "plane strata normal to the sides
of the individual furrows, or will the projection be perpen-
dicular to the electrode as a whole, i.c., along the axis of
the tube ? mid (2), Will the molecular rays from the pole

f* ^ben it is made negative, issue through the aperture of
the screen, along the axis of the tube, i.e.f direct to the
positive pole, or will they leave the pole normal to its
surface and strike the glass as shown at d ?

The tube was exhausted and connected with an induc-
tion coil; the following results were obtained:—At a
moderate exhaustion, the corrugated pole being made

negative, the dark space entirely surrounds it, slight
indentations being visible opposite each hollow, where
there also is a linear concentration of blue light. The
appearance is in section as shown in Fig. 2. At higher
exhaustions the luminous margin disappears and the rays
which previously formed the blue foci are now projected
on the inner surface of the tube, where they make them-
selves evident in green phosphorescent light as portions

of ellipses formed by the intersection of the several sheets

Fig. 3.

iper in the Philosophical Transactions

of molecular rays with the cylindrical tube. Fig. 3 shows
this appearance.
When the other pole was made negative, and the
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exhaustion was such that the dark space extended about
8 millims. from the pole, the first appearance noticed was
that of a ray of dark blue light issuing through the hole
in the mica screen, and shooting upwards towards the

side of the tube, but not reaching it. Fig. 4 shows the

Fig. 4-

dark space round the pole, and the ray of blue light. On
increasing the exhaustion this blue line of light, and the

luminous boundary to the dark space, disappeared, and
presently a green oval spot appeared on the side of the

tube, exactly on the place previously marked where the

rays issuing normal from the surface of the pole should

It happened that this oval spot fell on a portion of the

tube wnere one of the elliptical projections from the

opposite (corrugated) pole also fell when that was made
negative. Thus by reversing the commutator 1 could get

a narrow band of gTeen phosphorescent light from one
pole, or a wider oval of green light from the other pole, to

fall alternately on the same portion of the glass. Fig. 5

shows these effects, which, however, did not occur together

as represented in the figure, but alternately.

The narrow band shone very brightly with green

phosphorescence, but on reversing the commutator and
obtaining the oval spot, this was seen to be cut across the

middle by a darker band where the phosphorescence was
much less intense. The light of the band was always

more intense than that from the spot
;
the impacts from

the one being more concentrated than from the other,

owing to the shape and position of the poles ; moreover
the experiments had been first tried with the corrugated

pole negative. The glass along the band gradually

becomes deadened by repeated impacts, and will not

readily phosphoresce in reply to the weaker blows from
the flat plate, although it still responds to the more
energetic bombardment from the corrugated pole. This
phenomenon almost disappears at very high exhaustions,

or if the tube is allowed to rest for some time. The tired

glass then recovers its phosphorescent power to some
extent, but not completely.

To obtain this action in a more striking manner, a tube
was made having a metal cross on a hinge opposite the

negative pole. The sharp image of the cross was pro*

jected on the phosphorescent end of the bulb, where it

appeared black on a green ground. After the coil had
been playing for some time a sudden blow caused the
cross to fall down, when immediately there appeared on
the glass a bright green cross on a darker background.
Ine part of the glass formerly occupied by the shadow,
having been protected from bombardment, now shone out
with full intensity, whilst the adjacent parts of the glass

had lost some of their sensitiveness, owing to previous
bombardment.
This effect of deadening produced on glass by long- f

continued phosphorescence was shown in a very striking %
manner at a lecture delivered at the Royal Institution on
April 4, 1879, when the image of a cross was stencilled on
the end of a large pear-shaped bulb.

I subsequently experimented further with this bulb, and tt

found that the image of the cross remained firmly 1
stencilled on the glass. The bulb was then opened and 1
the wide end heated in the blowpipe flame till it was quite

*

soft and melted out of shape. It was then blown out

again into its original shape, and re-exhausted ; on con-
necting it with the induction coil, the metal cross being
down out of the line of discharge, the original ghost of
the cross was seen to be still there, showing that the

deadening of the phosphorescing powers the glass pro-

duced by the first experiment at the Royal Institution

had survived the melting-up and re-blowing out of the
bulb.

When experimenting with this apparatus a shifting of
the line of molecular discharge was noticed when the ^
current was fir^t turned on. The flat pole b (Fig. 6) being

|

negative and the line cd being normal to its surface, the
spot of light falls accurately on d, when the exhaustion is

sufficiently good to give a sharp oval image of the hole c.

But at higher exhaustions, when the outline of the image
of c becomes irregular and continually changing, the patch

of light at the moment of making contact is sometimes
seen at e

,
and then almost instantly travels from e to d

9

where it remains as long as the current passes. The
passage of the spot from c to d is very rapid, and requires

close attention to observe it. If the coil is now stopped
for a longer or shorter time, and contact is again made
the same way as before (b being negative), the spot does
not now start from position e, but falls on d

\

in the first

instance. This can be repeated any number of time*.

If now the pole b be made positive even for the shortest

possible interval, and it then be made negative, the

original phenomenon occurs, and the spot of light starts

from e and rapidly travels to d. After this it again falls

on d, ab initio
,
each time contact is made, so long as b is

kept the negative pole. There seems no limit to the

number of times these experiments can be repeated. The
explanation of this result appears to depend on a tem-

porary change in the condition of the wall of the glass

tube when positively electrified molecules beat against it,

a change which is undone by subsequent impact from
negative molecules. This phenomenon is closely con-

nected with some shadow and penumbra experiments

described further on, and as the same explanation will

apply to both I will defer any theoretical remarks for the

present.

A suggestion was made by Prof. Maxwell that I should

introduce a third, idle, electrode in a tube between the

positive and negative electrodes so that the molecular

stream might beat upon it, so as to see if the molecules

gave up any electrical charge when impinging on an

obstacle. A tube was therefore made as shown in Fig. 7

;

a and b are the ordinary terminals ;
c and d are large

aluminium disks nearly the diameter of the tube, con-
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nected with outer terminals. The poles a and b were

connected with the induction coil, an earth wire was

brought near the idle pole c
,
and a gold leaf electroscope

was brought near d.
. _ . , ,

On passing the current at inferior exhaustions, when

the dark space is about 8 millims. from the negative pole,

no movement of the gold leaves takes place whether a or b

is negative, and whether c is connected with earth or is

insulated.

At a good exhaustion, when the green phosphorescence

of the glass is strong, the gold leaves are only slightly

affected whichever way the current passes.

On increasing the exhaustion to a very high point, so

that the green phosphorescence gets weaker and the spark
has a difficulty in passing, the gold leaves are violently

affected. When the pole a is negative and b positive, the

leaves diverge to their fullest extent. On examining their

potential it is found to be positive. The coil was stopped
and the gold leaves remained open. A touch with the

finger caused them to collapse. They then gradually
opened again, but not to the original extent. The finger

again discharged them, when they reopened slightly a
third time. Experiment showed that the electrical excite-
ment took many minutes to recover equilibrium. A
Leyden jar put to the idle pole d was charged positively.

The earth wire and electroscope remaining, as shown
in the figure, the direction of current was reversed so as

to make a positive and b negative. The gold leaves were
now less strongly affected

;
they opened a little, and re-

mained quivering, as if under the influence of rapidly-
alternating currents.

The wires were rearranged as shown in Fig. 8
,
b and d

Fig, 6 .

being connected with the coil. When d was made nega-
tive* faint sparks about 1 millim. long could be drawn by
the finger from c ; but when d was made positive the
sparks from c were 10 millims. long. The same results
are obtained when the finger is brought near a, so long as
f remains insulated. If however, c be connected with
earth by a wire, no sparks can be got from a

,
whichever

way the current passes between b and d. Connecting a

with earth diminishes the length of the sparks, which can
be drawn from c by about one-half.

The poles a and b being connected with the coil and
the idle poles c and d having loose wires hanging from
them, the wires were strongly repelled from each other.

The above experiments show that an idle pole in the

direct line between the positive and the negative poles,

and consequently receiving the full impact of the mole-
cules driven from the negative pole, has a strong positive

charge.
It now became of interest to ascertain whether the tra-

jectory of the molecules suffered any deflection in passing
an idle pole when it was suddenly uninsulated by an earth
contact. For this purpose I used the tube described in a
former paper

,

1 where the shadow of an aluminium star

was projected on a plate of phosphorescent glass. So
long as the aluminium star is insulated, the shadow is

sharp, as already described ; but on touching the star to

earth, the shadow widens out, forming a tolerably well-

defined penumbra outside the original shadow, which can
still be seen unchanged in size and intensity. On re-

moving the earth connection, the penumbra disappears,

the umbra remaining as before. The same penumbra
is produced by connecting the idle pole with the negative

pole through a very high resistance, such as a piece of

wet string, instead of connecting it with earth. On
bringing a magnet near the negative pole, the shadow of

the (insulated) star is much increased in definition, the
adjacent luminous parts of the screen becoming more
luminous. Touching the star now brings a large, some-
what blurred, penumbra round the original image. The
penumbra obeys the magnet the same as the umbra.
The aluminium star was now made the positive pole,

the other pole remaining unchanged. The shadow of the

star was projected on the phosphorescent plate of the

same sharpness and almost the same intensity of light and
shade as if the positive pole had been the one ordinarily

used as such. The image obeyed the magnet as usual.

With this arrangement the penumbral action could not be
tested.

This, therefore, confirms the above-described results

—

that the idle pole, the shadow of which is cast by the

negative pole, has strong positive charge. Now the
stream of molecules must be assumed to carry negative
electricity

;
when they actually strike the idle pole they

are arrested, but those which graze the edge are attracted

inwards by the positive electricity, and form the shadow.
When the idle pole is connected with earth its potential

would become zero were the discharge to cease
;

but,

inasmuch as a constant positive charge is kept up from
the passage of the current through the lube, we must
assume that the potential of the uninsulated idle pole is

still sufficiently positive to neutralise the negative charge
which the impinging molecules would give it, and leave

some surplus of positive. The effect of alternately unin-

sulating and insulating the idle pole is therefore to vary
its positive electricity between considerable limits, and
consequently its attractive action on the molecules which
graze its edge ,

2

Experiments were tried with an idle pole and shadow
tube whilst the exhaustion was going on. At such a
rarefaction that the shadow can ju*t be made out, it is

quite sharp; touching the idle pole causes a small
penumbra to appear round its shadow. When the
exhaustion is at the best point for obtaining the green
phosphorescence on the glass, the shadow is very sharp
and well defined ; and connecting the idle pole with earth

gives a much wider penumbra, the width of the penumbra
increasing with the degree of rarefaction, when the

* Phil. Trans., 1879, vol. 170, p. 147.
2

I am aware that the theory w hich makes these effects of deflection de-
pend on electrostatic attractions and repulsions is open to some grave objec-
tions ; still it was that which in a great measure guided me in my experiments,
and it could not well be omitted without reducing the description of them to
a dry record of apparently unconnected facts.



NATURE104 [June 3, 1880

vacuum is so high that the spark has difficulty in

passing, the penumbra (which becomes visible on insu-

lating the idle pole) is much wider than before, and
apparently eight or ten times as wide as it was at the

lowest exhaustion at which observations were taken*

If die object whose shadow is cast on the screen is a
non-conductor (such as a piece of glass rod), its shadow
remains constant at all exhaustions, no penumbra being
visible, as it cannot be uninsulated.

Prof. Stokes, whose suggestions throughout the course
of this research have been most valuable, considered that
much information might be gained by experimenting with
an apparatus constructed in the following manner : the
two poles of the tube (Fig. 9) are at a and b. At c is a

Elevation .

b
o

i J
Plan ,

.

Fic. 9.

Fig. 9 a. Fig. 911. Fig. t>c.

fluorescent screen; dis a fixed bar of aluminium, and c

is another aluminium bar hanging from a platinum pole/,
by a metal chain. The bar and pendulum are on opposite

sides of the horizontal axis of the tube, as shown in the

plan, so that when properly exhausted and the pole a
made negative, the shadows of bar and pendulum shall

fall side by side on the screen, as shown in Fig, 9A.

On swinging the pendulum, the shadow alternately over-

laps and recedes from the shadow of the bar (Figs. 91*

and 9c).

This apparatus was tried many times with an induction
coil, and alo with a Holtz machine; but the results

were not sufficiently definite to render it safe to draw any
inference from them. By the kindness of Mr. De La Rue
1 have lately had the opportunity of experimenting with
his large chloride of silver battery, and the results now
come out with great sharpness and with none of the

flickering and indecision met with when working with an
induction-coil

The tube was so adjusted that the pendulum hung free,

and a narrow line of molecular discharge passed between
the edges of the bar and the pendulum, forming a line of
light between the two shadows on the screen (Fig. 9A).
when the pendulum was set swinging, and the idle pole
/connected with it was kept insulated, the regular appear-
ance of the moving and fixed shadows was very slightly

interfered with. That is to say, the shadows followed the
successive positions between those shown in Figs. 9B
and 9c almost as if they had been cast by a luminous
point in place of the negative pole. As the shadow of
the swinging pendulum came very near that of the bar,
the latter shadow seemed to shrink away, showing that
the pendulum itself exerted slight repulsion on the
molecules which passed close to its edge.
The pendulum was again set stationary, as shown on

the plan (Fig 10), the line of light [separating the two

fr-m1

being at/ so that the appearance on the screen was as
shown at Fig. 9A. The pendulum pole was then con-

nected with earth, and instantly the line of light which
separated the poles moved from /to e through an angle,
measured from e, of about 30°, the shadow widening out
and getting indistinct at the same time.

When the pole a was negative and b positive, the bar d
and pendulum e were each found to be positively electri-

fied. The outside of the glass tube, both near the
negative pole and near the positive pole, was also
positively electrified.

The above experiments were tried with 6300 cells, a
resistance equal to 800,000 ohms being interposed. The
current through the tube was 0*00383 weber. These
measurements were taken by Mr. De La Rue, to whom I

am greatly indebted for permission to experiment with
his magnificent battery, and who himself kindly assisted

me in making the arrangements. ‘William Crookes
(To be continued,.)

! ROCK-WEATHERING, AS ILLUSTRATED IN
CHURCHYARDS'

COMPARATIVELY little has yet been done in the
way of precise measurement of the rate at which the

exposed surfaces of different kinds of rock are removed
in the processes of weathering* A few years ago acme
experiments were instituted by Prof. Pfaff of Erlangen
to obtain more definite information on this subject rHe
exposed to ordinary atmospheric influences carefully mea-
sured and weighed pieces of Solenhofcn limestone, syenite,

granite (both rough and polished), and bone. At the.end
of three years he found that the loss from the limestone

was equivalent to the removal of a uniform layer 0*04mm
in thickness from its general surface. The stone had be-

come quite dull and earthy, while on parts of its surface

fine cracks and incipient exfoliation had appeared. 2 The
time during which the observations were continued is

however too brief to allow any general deductions to be
drawn from them as to the real average rate of disinte-

gration. Prof. Pfaff relates that during the period a

severe hailstorm broke one of the plates of stone. An
exceptionally powerful cause of this nature might make
the loss during a short interval considerably greater than

the true average of a longer period.

It occurred to me recently that data of at least a pro-

visional value might be obtained from an examination of
tombstones freely exposed to the air in graveyards in

cases where their dates remained still legible or might be
otherwise ascertained. I have accordingly paid attention

to the older burial-grounds in Edinburgh, and b*ve
gathered together some facts which have perhaps suffi-

cient interest and novelty to be communicated to the

Society.
. .

At the outset it is of course obvious that in seeking for

1 A Pap« read to the Royal Society of Edinburgh, on April 19, by
Prnf. Gcikic, F.R.S. , , „

8 “ Allgemein* Geologic als oxncte WiiMMchnft,” p. 3»7-
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data be&png on the general question of rock-weathering

wexmpt admit the kind and amount of such weathering

visible in a town to be in some measure different from

what 19 normal in nature. So far as the disintegration of

rock-surfaces is effected by mineral acids, for example,

there must be a good deal more of such chemical change

where sulphuric acid is copiously evolved into the atmo-

sphere from thousands of chimneys than in the pure air of

country districts. In these respects we may regard the

disintegration in towns as an exaggeration of the normal
rate. Still the difference between town and country may
be less than might be supposed. Surfaces of stone are

apt to get begrimed with dust and smoke, and the crust of

organic and inorganic matter deposited upon them may
in no small measure protect them from the greater chemi-
cal activity of the more acid town rain. In regard to

the effect of daily or seasonal changes of temperature, on
the other hand, any difference between town and country
may not impossibly be on the side of the town. Owing
probably to the influence of smoke in retarding radiation,

thermometers placed in open spaces in town commonly
mark an extreme nocturnal temperature not quite so low
as those similarly placed in the suburbs, while they show
a maximum day temperature not quite so high.

The illustrations of rock-weathering presented by city

graveyards are necessarily limited to the few kinds of
rock employed for monumental purposes. In this district

the materials used are of three kinds : 1st, Calcareous,
including marbles and limestones ; 2nd, Sandstones and
flagstones

;
3rd, Granites.

I. Calcareous.—With extremely rare exceptions, the
calcareous tombstones in our graveyards are constructed
of ordinary white saccharoid Italian marble. I have
also observed a pink Italian shell-marble and a finely
fossiliferous limestone containing fragments of shells,
foraminifera, &c.

In a few cases the white marble has been employed by
itself as a monolith in the shape of an obelisk, urn, or
other device ; but most commonly it occurs in slabs which
have been tightly fixed in a framework of sandstone.
These slabs, from less than one to fully two inches thick,
are generally placed vertically

; in one or two examples
they have been inserted in large horizontal sandstone
slabs or “through-stanes.” The form into which it has
been cut and the position in which it has been erected
have had considerable influence on the weathering of the
stone.

A specimen of the common white marble employed for
monumental purposes was obtained from one of the
marble works of the city, and examined microscopically.
It presented the well-known granular character of true
saccharoid marble, consisting of rounded granules oi
clear transparent calcite, averaging about rh inch in
diameter. Each granule has its own system of twin
lamellations, and not unfrequently gives interference
colours. The fundamental rhombohedral cleavage is
everywhere well developed. Not a trace exists ot any
amorphous granular matrix or base holding the crystalline
grains together. These seem moulded into each other,
but have evidently no extraordinary cohesion. A small
fragment placed in dilute acid was entirely dissolved.
There can be no doubt that this marble must be very
nearly pure carbonate of lime,

Proces® weathering in the case of this white
marble presents three phases, sometimes to be observed™

f.

ame viz., Superficial Solution, Internal Dis-
integration, and Curvature with Fracture.

solution is effected by the carbonic acid
and partly by the sulphuric acid of town rain. When the
marble is first erected it possesses a well-polished surface
capable of affording a distinct reflection of objects placedm front of it. Exposure for not more than a year or two
to our prevalent westerly rains suffices to remove this
polish, and to give the surface a rough granular character.

The granules which have been cut across or bruised in
the cutting and polishing process are first attacked, and
removed in solution or drop out of the Btone. An obelisk
in Greyfriars churchyard erected in memory pf a lady
who died in 1864 has so rough and granular a surface
that it might readily be taken for a sandstone. So
loosely are the grains held together that a slight' motion
of the finger will rub them off In the course of solution

and removal the internal structure of the marble 'begins
to reveal itself. Its harder nests andveinino of calcite

and other minerals project above the surrounoing surface,

and maybe traced as prominent ribs and excrescences
running across the faint or illegible inscriptions. • Ontfae
other hand some portions of the marble are more' rapidly
removed than others. Irregular channels, dependent
partly on the direction given to trickling rain by* tne form
of the monumental carving, but chiefly on original dif-

ferences in the internal structure of the stone, are gradu-
ally hollowed out. In this way the former artificial

surface of the marble disappears, and is changed into

one that rather recalls the bare, bleached rocks of some
mountain side.

The rate at which this transformation takes place seems
to depend primarily on the extent to which the marble is

exposed to rain. Slabs which have been placed facing to

north-east, and with a sufficiently projecting architrave to

keep off much of the rainfall, retain their inscriptions

legible for a century or longer. But even in these cases
the progress of internal disintegration is distinctly visible.

Where the marble has been less screened from rain the
rapidity of waste has been sometimes very marked. A
good illustration is supplied by the tablet of G G——

,

on the south side of Greyfriars Churchyard, who died in

1785/ This monument had become so far decayed as to

require restoration in 1803. It is now, and has been for

some years, for the most part utterly illegible. The
marble has been dissolved away over the centre of the
slab to a depth of about a quarter of an inch. Yet this

monument js by no means m an exposed situation* . It

faces eastward in a rather sheltered corner, where/hcfwwer,
the wind eddies in such a way as to throwthe rain against

the part of the stone which has been most corroded.
In the majority of cases superficial solution has been

retarded by the formation of a peculiar grey or begrimed
crust, to be immediately described The marble employed
here for monumental slabs appears to be pecuUarijfjMble
to the development of this crust. Another kind of 'White
marble, sometimes employed for sculptured ornaments on
tombstones, dissolves without crust. It is snowy white,
and more translucent than the ordinary marble. So far as
the few weathered specimens I have seen enable me to
judge, it appears to be either Carrara marble or one of
the strongly saccharoid, somewhat translucent varieties

employed instead of it. This stone, however, though it

forms no crust, suffers marked superficial solution. But it

escapes the internal disintegration which, so far as I have
observed, is always an accompaniment of the crust. But
the few examples of it I have met with hardly suffice for
any comparison between the varieties.

(2) Internal Disintegration .—Many of the marble
monuments in our older churchyards are covered with
a dirty crust, beneath which the stone is found on exami-
nation to be merely a loose crumbling sand. This crust
seems to form chiefly where superficial solution is feeble.
It may be observed to crack into a polygonal network, the
individual polygons occasionally curling up so as to reveal
the yellowish white crumbling material underneath. It

also rises in blisters, which, when they] break, expose
the interior to rapid disintegration.

So long as this begrimed film lasts unbroken the
smooth face of the marble slab remains with apparently
little modification. The inscription may be perfectly

* For obvious rwtons I withhold the 1

referred to in this communication.
i carved on the tombefeones
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legible
; the moment the crust is broken up, however, the

decay of the stone is rapid. For we then see that the

cohesion of the individual crystalline granules of the

marble has already been destroyed, and that the merest
touch causes them to crumble into a loose sand.

It appears therefore that two changes take place in

upright marble slabs freely exposed to rain in our burial-

grounds—a superficial, more or less firm crust is formed,
and the cohesion of the particles beneath is destroyed.
The crust varies in colour from a dirty grey to a deep

brown blaclq and in thickness from that of writing-paper
up to sometimes at least a millimetre. One of the most
characteristic examples of it was obtained from an utterly
decayed tomb (erected in the year 1792), on the east side
of Canongate Churchyard. No one would suppose that
the pieces of flat dark stone lying there on the sandstone
plinth were once portions of white marble. Yet a mere
touch suffices to break the black crust, and the stone at

once crumbles to powder. Nevertheless the two opposite
faces of the original polished slab have been preserved, and
I even found the sharply-chiselled socket-hole of one of
the retaining nails. The specimen was carefully remored
and soaked in a solution of gum, so as to preserve it from
disintegration. On submitting the crust of the marble to

microscopic investigation, I found it to consist of particles

of coal, grains of quartz sand, angular pieces 0/ broken
glass, fragments of red brick or tile, and organic fibres.

This miscellaneous collection of town dust was held
together by some amorphous cement which was not dis-

solved by hydrochloric acid. At my request my friend

Mr. B. N. Peach tested it with soda on charcoal, and at

once obtained a strong sulphur reaction. There can be
little doubt that it is mainly sulphate of lime. The crust

which forms upon our marble tombstones is thus a pro-

duct of the reaction of the sulphuric acid of the town
rain upon the carbonate of lime. A pellicle of amor-
phous gypsum is deposited upon the marble and in:loses

the particles of dust which give the characteristic sooty

aspect to the stone. This pellicle, of course, when once
formed, is comparatively little affected by the chemical
activity of rain-water. Hence the conservation of the

even surface of the marble. It is liable, however, to be
cracked by an internal expansion of the stone to which
I shall immediately refer, and also to rise in small blisters,

and as I have said, its rupture leads at once to the rapid

disintegration of the monument.
The cause of this disintegration is the next point for

consideration. Chemical examination revealed the pre-

sence of a slight amount of sulphate in the heart of the

crumbling marble ; but the quantity appeared to me to

be too small seriously to affect the cohesion of the stone.

I submitted to microscopic examination a portion of a

crumbling urn of white marble in Canongate Churchyard.

The tomb bears a perfectly fresh date of " 1 792 ” cut in sand-

stone over the top ; but the marble portions are crumbling
into sand, though the structure faces the east, and is pro-

tected from vertical rain by arching mason-work. A small

portion of the marble retaining its crust was boiled in

Canada balsam, and was then sliced at right angles to

its original polished surface. By this means a section of

the crumbled marble was obtained which could be com-
pared with one of the perfectly fresh stone. From the
dark outer amorphous crust with the carbonaceous and
other miscellaneous particles fine rifts could be seen
passing down between the separated calcite granules^

which in many case3 were quite isolated. The black

crust descends into these rifts, and likewise passes

along the cleavage planes of the granules. Towards
the outer surface of the stone immediately beneath the
crust the fissures are chiefly filled with a yellowish,

structureless substance, which gave a feeble glimmering
reaction with polarised light, and inclosed minute amor-
phous aggregates like portions of the crust. It probably
consists chiefly of sulphate of lime. But the most

remarkable feature in the slide was the way in which
the calcite granules had been corroded. Seen with
reflected light, they resembled those surfaces of spar
which have been placed in weak hydrochloric acid to lay
bare inclosed crystals and zeolites. The solution had
taken place partly along the outer surfaces, so as to pro-
duce the fine passage or rifts, and partly along the
cleavage. Deep cavities, defined by intersecting cleav-

age planes, appeared to descend into the heart of some
or the granules. In no case did 1 observe any white
pellicle such as might indicate a redeposit of lime from the
dissolved carbonate. Except for the veining of probable
sulphate just referred to, the lime when once dissolved
had apparently been wholly removed in solution. There
was further to be observed a certain dirtiness, so to speak,

which at the first glance distinguished the section of

crumbled marble from the fresh stone. This was due
partly to corrosion, but chiefly to the introduction of

particles of soot and dust, which could be traced among
the interstices and cleavage lamellae of the crystalline

granules, for some distance back from the crust.

It may be inferred, therefore, that the disintegration

of the marble is mainly due to the action of carbonic

acid in the permeating rain-water, whereby the com-
ponent crystalline granules of the stone are partially dis-

solved and their mutual adhesion is destroyed. This
process goes on in all exposures, and with every variety

in the thickness of the outer crust It is distinctly trace-

able in tombstones that have not been erected for more
than twenty years. In those which have been standing

for a century it is, save in exceptionally sheltered positions,

so far advanced that a very slight pressure suffices to

crumble the stone into powder. But with this internal

disintegration we have to take into consideration the

third phase of weathering to which I have alluded. In

the upright marble slabs it is the union of the two kinds

of decay which leads to so rapid an effacement of the

monuments.
3. Curvature and Fracture.—This most remarkable

phase of rock-wcathering is only to be observed in the

slabs of marble which have been firmly inserted into a

solid framework of sandstone and placed in an erect

or horizontal position. It consists in the bulging out of

the marble, accompanied with a series of fractures. The
change cannot be explained as mere sagging by gravita-

tion, for it usually appears as a swelling up of the centre

of the slab, which continues until the large, blister-like

expansion is disrupted. Nor is it by any means excep-

tional ; it occurs as a rule on all the older upright marble

tablets, and is only found to be wanting in those cases

where the marble has evidently not been fitted tightly into

its sandstone frame. Wherever there has been little or

no room for expansion, protuberance of the marble may
be observed. Successive stages may be seen, from the

first gentle uprise to an unsightly swelling of the whole

stone. This change is accompanied by fracture of the

marble. The rents in some cases proceed from the margin

inwards, more particularly from the upper and under edges

of the stone, pointing unmistakably to an increase in

volume as the cause of fracture. I n. other cases the rents

appear in the central part of the swelling, where the tension

from curvature has been greatest.
.

Some exceedingly interesting examples of this singular

process of weathering are to be seen in Greyfriars Church-

yard. On the south wall, in the inclosure of a well-known

Wounty family, there is an oblong upright marble slab

% easuring 3o| inches in height by 22$ inches in breadth, and
fclneMn thickness, facing west. . The last inscription on it

mMrAhe date 1838, at which time it was no doubt stiu

smooth and upright. Since then, however, jt has escaped

from its fastenings on either side, though still held firmly at

the top and bottom. It consequently projects from the

wall like a well-filled saiL The axis of curvature is of

course parallel to the upper and lower margins, ana the
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amount of curvature from the original vertical line is fully

2i inches, so that the hand and arm can be inserted

between the curved marble and the perfectly vertical and

undisturbed wall to which it was fixed. At the lower

end of this slab a minor curvature, to the extent of £ inch,

is observable coincident with the longer axes of the stone.

In both cases the direction of the bending has been deter-

mined by the position of the inclosing solid frame of

sandstone which resisted the internal expansion of the

marble. Freed from its fastenings at either side, the

stone has assumed a simple wave- like curve. But the

tension has become so great that a series of rents has

appeared along the crest of the fold. One of these has

a breadth of inch at its opening. 1 Not only has the

slab been ruptured, but its crust has likewise yielded to

the strain, and has broken up into a network of cracks,

and some of the isolated portions are beginning to curl

up at the edges, exposing the crumbling, decayed marble

below. I should add that such has been the expansive

force of the marble that the part of the sandstone block

in the upper part of the frame exposed to the direct

pressure has begun to exfoliate, though elsewhere the

stone is quite sound.

More advanced stages of curvature and fracture may
be noticed on many other tombstones in the same burying-

place. One of the most conspicuous of these has a
peculiar interest from the fact that it occurs on the tablet

erected to the memory of one of the most illustrious dead
whose dust lies within the precincts of the Grcyfriars

—

the great Joseph Black. He died in 1799. In the centre

of the sumptuous tomb raised over his grave is inserted

a large upright slab of white marble, which, facing south,

is protected from the weather partly by heavy over-
hanging masonry, and partly by a high stone wall imme-
diately to the west. On this slab a Latin inscription

records with pious reverence the genius and achievements
of the discovercj of carbonic acid and latent heat, and
adds that his friends wished to mark his resting-place
by the marble whilst it should last. Less than eighty
years, however, have sufficed to render the inscription
already partly illegible. The stone, still firmly held all

round its margin, has bulged out considerably in the centre,
and on the blister-like expansion has been rent by
numerous cracks which run on the whole in the direction
of the length of the stone.

A further stage of decay is exhibited by a remarkable
tomb on the west wall of the Grcyfriars Churchyard. The
marble slab, bearing a now almost wholly effaced inscrip-
tion, on which the date 1779 can be seen, is still held
tightly within its inclosing frame of sandstone slabs,
which are firmly built into the wall. But it has swollen
out into a ghastly protuberance in the centre, and is more-
over seamed with rents which strike inwards from the
margins. In this and in some other examples the marble
seems to have undergone most change on the top of the
swelling, partly from the system of fine fissures by which
it is broken up, and partly from more direct and effective
access of rain. Eventually the cohesion of the stone at
that partis destroyed, and the crumbling marble falls out,
leaving a hole in the middle of the slab. When this
takes place disintegration proceeds rapidly. Three years
ago I sketched a tomb in this stage on the east wall of
Canongate Churchyard. In a recent visit to the place 1
round that the whole of the marble had since fallen out.
1 he first cause that naturally suggests itself in ex-

planation of this remarkable change in the structure of a
P*? usually regarded as so inelastic is the action of
frost. White statuary marble is naturally porous. It is
rendered still more so by that internal solution which 1
have described. The marble tombstones in our grave-
yards are therefore capable of imbibing a relatively large

* It U a further curious fact that the slab measures half an inch more in

u
c
?
n^ wberV* had room to expand than at the topwhere it has been tightly jammed between the sandstone slabs, j

amount of moisture. When this interstitial water is

frozen its expansive force as it passes into the solid state

must increase the isolation of tne granules and augment
the dimensions of a marble block. I am inclined to

believe that this must be the principal cause of the change.

Whatever may be the nature of the process, it is evidently

one which acts from within the marble itself. Microscopic

examination fails to discover any chemical transformation

which would account for the expansion. Dr. Angus
Smith has pointed out that in towns the mortar of walls

may be observed to swell up and lose cohesion from a
conversion of its lime into the condition of sulphate. I

have already mentioned that sulphate does exist within

the substance of the marble, but that its quantity so far

as I have observed is too small to be taken into account

in this question. The expansive power is exerted in such

a way as not sensibly to affect the internal structure and
composition of the stone, and this I imagine is most
probably the work of frost.

The results of my observations among our burial

grounds show that, save in exceptionally sheltered situa-

tions, slabs of marble exposed to the weather in such a

climate and atmosphere as that of Edinburgh are entirely

destroyed in less than a century. When this destruction

takes place by simple comparatively rapid superficial

solution and removal of the stone, the rate of lowering of

the surface amounts sometimes to about a third of an
inch (or roughly nine millimetres) in a century. Where
it is effected by internal displacement, a curvature of two
and a half inches with abundant rents, a partial effacement

of the inscription and a reduction of the marble to a

pulverulent condition may be produced in about forty

years, and a total disruption and effacement of the stone

within one hundred. It is evident that white marble is

here utterly unsuited for out-of-door use, and that its

employment for really fine works of art which are meant
to stand in the open air in such a climate ought to be

strenuously resisted. Of course I am now referring not

to the durability of marble generally, but to its behaviour

in a large town with a moist climate and plenty of coal

smoke.
II. Sandstones and Flagstones—These, being the

common building materials of the country, are of most
frequent occurrence as monumental stones. When pro-

perly selected, they are remarkably durable. By far the

best varieties are those which consist of a nearly pure fine

siliceous sand, with little or no iron or lime, and without

trace of bedding structure. Some of our sandstones con-

tain 98 per cent, of silica. A good illustration of their

power of resisting the weather is supplied by Alexander
Henderson's tomb in Greyfriars Churchyard. He died

in 1646, and a few yeirs afterwards the present tomb-
stone, in the form of a solid square block of freestone, was
erected at his grave. It was ordered to be defaced in

1662 by command of the Scottish Parliament, but after

1688 it was repaired. Certain bullet marks upon the

stone are pointed out as those of the soldiery sent ta

execute the order. Be this as it may, the original chisel

marks on the polished surface of the stone are still per-

fectly distinct, and the incised lettering remains quite

sharp. Two hundred years have effected hardly any
change upon the stone, save that on the west and south
sides, which are those most exposed to wind and rain, the

surface is somewhat roughened, and an internal fine

parallel jointing begins to show itself.

Three obvious causes of decay in arenaceous rocks

may be traced among our monuments. In the first place,

the presence of a soluble or easily removable matrix in.

which the sand grains are embedded. The most
common kinds of matrix are clay, carbonates of lime and
iron, and the anhydrous and hydrous peroxides of iron.

The presence of the iron reveals itself by its yellow,
brown, or red colour. So rapid is disintegration from
this cause, that the sharply-incised date of a monument
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erected In Greyfri&rs Church to an officerwho died only in

1863 is no longer legible. At least £th of an inch of sur-

face here been removed from a portion of the slab in

aktoen years, or at the rate of about { inch in a century.

in the second place, where a sandstone is marked by
distinct laminae of stratification, it is nearly certain to

split tap along these lines under the action of the weather
if the surface of the bedding planes is directly exposed.
This is well known to builders, who are quite aware of

the importance of “ laying a stone on its bed.” Examples
may be observed in our churchyards, where sandstones
of this character have been used for pilasters and orna-
mental work, and where the stone set on its edge has
peeled off in successive layers. In flagstones, which are
merely thinly-bedded sandstones, this minuter lamination
Is fatal to durability. These stones, from the large size

in which slabs of them can be obtained and from the ease
with which they can be worked, form a tempting material
for monumental inscriptions. The melancholy result of
trusting to their permanence is strikingly shown by a
tombstone at the end of the South Burying Ground in

Greyfriars Churchyard. The date inscribed on it is 1841,
and the lettering that remains is as sharp as if cut only

recently. The stone weathers very little by surface dis-

integration. It is a laminated flagstone set on edge, and
large portions have scaled off, leaving a rough, raw sur-

face where the inscription once ran. In this instance

a thickness of about ^ inch has been removed in forty

years.

- In the third place, where a sandstone contains concre-

tionary masses of different composition or texture from
the main portion of the stone, these are apt to weather at

a different rate. Sometimes they resist destruction better

than the surrounding sandstone, so as to be left as pro-

minent excrescences. More commonly they present less

resistance, and are therefore hollowed out into irregular

and often exceedingly fantastic shapes. Examples of

this kind of weathering abound in our neighbourhood.
Perhaps the most curious to which a date can be assigned

are to be found in the two sandstone pillars which until

recently flanked the tomb of Principal Carstares in Grey-
friars Churchyard. They were erected some time after

the year 1715, Each of them is formed of a single block

of stone about 8 feet long. Exposure to the air for about

150 years has allowed the original differences of texture

or composition to make their influence apparent. Each
is hollowed out for almost its entire length on the exposed
side into a trough 4 to 6 inches deep and 6 to 8 inches

broad. As they lean against the wall beneath the new
pillars which have supplanted them, they suggest some
rude form of canoe rather than portions of a sepulchral

monument.
Where concretions are of a pyritous kind, their de-

composition gives rise to sulphuric acid, some of which
combines with the iron and gives rise to dark stains

upon the corroded surface of the stone. Some of the

sandstones of this district, full of such impurities, ought

never to be employed for architectural purposes. Eveiy
block of stone in which they occur should be unhesita-

tingly condemned. Want of attention to this obvious
rule has led to the unsightly disfigurement of public

buildings.

Ill, Granites.—In Prof. PfafFs experiments, to which
I have already referred, he employed plates of syenite

and granite, both rough and polished. He found that

they had all lost slightly in weight at the end of a year.

The annual rate of loss was estimated by him as equal to

0*0076 nrn from the unpolished and 0 0085 from the

polished granite. That a polished surface of granite

should weather more rapidly than a rough one is perhaps
hardly what might have been expected. The same observer
remarks that though the polished surface of syenite was
still bright at the end of not more than three years, it

was less so than at first, and in particular that some

figures indicating the date which he had written on it

with a diamond had become entirely effaced. Granite
has been employed for too short a time as a monumental
stone in our cemeteries to afford any ready means* of
measuring even approximately its rate- of weathering.
Traces or decay in some of its felspar crystals may be
detected, yet in no case that I have seen is the decay of
a polished granite surface sensibly apparent after expo-
sure for fifteen or twenty years. That the polish will

disappear, and the surface will gradually roughen as the in-

dividual component crystals are more or less easilyattacked
by the weather, is of course sufficiently evident. Even
the most durable granite will probably be far surpassed
in permanence by the best of our siliceous sandstones.

But as yet the data do not exist for making any satisfac-

tory comparison between them.

GERHARD JOHANNES MULDER

I
N the death of Prof. G. J. Mulder, to which we briefly

alluded in our last number, Holland has been called

upon to mourn the loss of her leading chemist. Gerhard
Johannes Mulder was born at Utrecht, December 27,
1802. His studies were completed at the university of
his native city, and embraced especially mathematics, the
natural sciences, and medicine. In 1825 he established

himself as physician at Amsterdam. His inclination

towards a more purely scientific career caused him how-
ever in the year following to accept a position as teacher

of physics at Rotterdam under the auspices of the

Batavian Society. This proved but the stepping-stone

to the Professorship of Botany and Chemistry at the
Rotterdam Medical School, to which he was appointed in

1827. In 1841 he accepted a call to the Chair of Che-
mistry at Utrecht, and returned to the place of his birth,

to add to its fame by making it the scene of a long-

continued series of valuable chemical researches.

Mulder’s tastes lay almost entirely in the department of

organic chemistry, and more especially in those branches
connected with the phenomena of vegetable and animal

life. In mineral chemistry his researches were confined

to careful studies on the chemical composition of white

lead and red lead (1839)—two of the important technical

products of Holland—and to the establishment of the

atomic weight of tin (1849) by means of numerous
analyses. He also modified or perfected a number of

analytical methods, such as those for the determination

of silver, phosphorus, carbonic acid, &c., and contributed

a large variety of analytical data on various technical and
scientific compounds. In 1864 he made an elaborate

investigation on the phenomena of solution of salts in

water, establishing several of the now generally accepted

laws with regard to the solubility of mixtures of salts,

among others the interesting fact that in saturated solu-

tions of mixtures the relations between the respective

quantities of the salts is expressed in multipla of their

molecular weights. The varied experimental data result-

ing from his own researches were grouped, together with

the contributions of other chemists on this subject, in the

form of a monograph of over 300 pages, which forms the

most important work extant on solubility.

In physiological chemistry Mulder has conducted a

large variety of investigations. The most important are

those connected with the studv of the albuminoids, which

were commenced in 1838 and extended over a period of

twenty years. In the course of these investigations he

exposed* albumin, fibrine, caseine, &c., to the action of a

variety of chemical agents, obtaining the products or

oxidation, chlorination, nitrification, fire. At an early

date he obtained, by the action of alkaline solutions on

the albuminoids, the so-called protein ,
which he regarded

as the primary albuminoid matter, the various members

of the group consisting of this radical in union with small

quantities of sulphur, phosphorus, and oxygen. This
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ingenious hypothesis, while being a fruitful cause of re*

search, was ultimately found to be untenable. It involved

the author in a somewhat bitter discussidn with Liebig

and his school, who finally proved protein to be by no

means a homogeneous body, and to contain a notable

quantity of sulphur, in opposition to Mulder* s opinion.

While railing to solve the problem of the constitution of

this group of compounds, a problem which, even despite

Schiiztenberger’s remarkable experiments during the past

few years, is but half-way toward solution, Mulder vastly

increased our knowledge of the proteids by numerous
analytical results and thorough studies of the chemical
properties.of the different members of the group and of
their derivatives. As especially interesting papers in this

connection should be mentioned his research on the
nature of the albuminoid forming the crystalline lens of
the eye (1839), and that on the natural and artificial

formation of peptone from the albuminoids (1858). Closely
allied to this subject were the important researches on
chondrine and other gelatinous bodies carried out in

1839. From this same year dates also his extended
investigation of the chemical properties of hematin, the
colouring matter of the blood. The examination of blood
enlisted his attention at various intervals, and led to
numerous analytical tests, to one of which we owe the
proof of the presence of carbonic acid as a normal con-
stituent of the blood. In addition to the topics alluded
to, Mulder has contributed to physiological chemistry a
large variety of minor isolated observations and numerous
analyses of various products of the animal economy.

In the chemistry of vegetable physiology he developed
a scarcely less noteworthy activity and diversity. In
1839 and 1840 were published important papers on inulin
and starch, and on pectin and.pectic acid. At the same
time appeared his analytical investigations on the compo-
sition ot silk, ofgum arabic and other gums, of the poison
of the upas, of various sorts of tea and coffee, of tannic
acid, of numerous ethereal oils, of the resinous matter in
turf, of salicin and phlorizin, and of the compounds rufin
and rutilene, derived from them, and of gluten. In 1S39
he published an extensive research on cassia-oil and
cinnamon-oil, and on benzone, in which numerous deri-
vatives of these bodies are described. Jn the year
following he completed an elaborate investigation on
the ulrnic bodies, which forms the chief basis of our
knowledge in this still comparatively obscure field. This
was followed by interesting researches on yeast (1844), on
chlorophyll, on the presence of waxy constituents in
many ordinary plants (1844), on the action of acids on
woody fibre (1846), on chrysamonic acid and oiher
derivatives from aloes. In 1865 he published a very
complete and valuable study on drying oils and their
chemical properties, based on a wide range of experi-
mental observation. Mulder made two important contri-
butions to the special chemistry of the aromatic compounds
by his discovery in 1839 of meta-nitro-benzoic acid-one
of the earliest representatives of the nitro acids—and by
his study in 1858 on the formation of picric acid from
indigo, in which he advanced the now generally accepted
opinion of a transition, by means of isatin and nitro-
salicylic acid, from one compound to the other. Organic
chemistry is likewise indebted to him for several improve-
ments in analytical methods, and he was one of the first
1 furnaces for use in organic combustions.

active
a^nth
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and *dltor Prof* Mulder was scarcely less

wh rh
mvesti^or. His principal works,m their German translations
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,

r aUgomeene physiologische Schei-kunde
. (1843), translated into German by Prof Kolbeunder the title of “ Versuc* einer allgemefnen phys^ob-

gischen Chemie ;

” “ Die Ernahrung in ihrera Zusammen-
fianjf mit dem Volksgeist” (1847); “Die Chemie des

X x8S6); “ Die Chemie des Biers’* (1858);Die Silbeiprobirraethode ” (1859); "Die Chemie der

Acketkrume,” 3 vols. (1864); “BeitrSge zur Geschichte
des chemisch gebundenen Waasers1

’ (1864); “Die
Chemie der austrockenden Oele” (1867). As an editor
he published, in connection with Van Hall and Vrolik,
the “Bijdragen tot de natuurkundige wetenschappen 11 from
1826 to 1832. During the six years following he edited
the “ Natuur- en scheikundige Archief.” After uniting for
several years with Miquel and Wenckebach in the ecutor-
ship of the “ Bulletin des Sciences physiques ct naturelLes
en Nderlande,” he has issued since 1842 the “Scheikun-
dige Verhandelingen en Onderzoekingen ” (Rotterdam),
the only chemical journal of Holland.

Prof. Mulder was frequently intrusted by his Govern-
ment with important commissions, and has contributed
greatly by his pen and speech to the cultivation of che-
mistry in Holland. In i860 he was elected an honorary
member of the London Chemical Society. T. H. N.

NOTES
A considerable number of the Fellows of the Royal Society

have decided to add a portrait of Sir Joseph Hooker to the

valuable collection of historical portraits belonging to the

Society, and they invite others to join in the subscription.

Cheques crossed “Barclay and Co., for the Sir J. Hooker
Portrait Fund/’ to be paid to Messrs. Barclay and Co., 54,

Lombard Street, E.C.

At the last meeting of the Chemical Society it was announced

that the Longstaff Medal had been awarded to Prof. Thorpe, of

the Yorkshire College, Leeds. Prof. Thorpe is the first recipient

of the medal.

On Sunday, May 23, M. Dumas was presented by the Societe

d’Encouragement with a civic crown, in acknowledgment of the

services rendered to science and to France during more than half

a century.

The Emperor of Germany has appointed Prof. Baron von

Nordenskjdld a foreign Knight of the Ordre pour le Merite for

Arts and Sciences.

The Visitation of the Royal Observatory takes place on

Saturday.

The funds for the erection of a monument in memory of the

great philosopher, Leibnitz, at Leipzig, have now reached the

sum considered necessary, and Trof. Hand of ..Dresden is about

to execute the monument. It will be erected on the southern

side of the St. Thomas Churchyard. The statue of Leibnitz

will be of bronze, and will measure 3I metres in height.

The pedestal will have the same height, and will be adorned by

four ba^ reliefs.

We have to record .the death of Mr. Alfred Swaine Taylor,

F.R.S., the physician and toxicologist. He was bom at North-

fleet, Kent, in December, 1806. He was a pupil of Sir Astley

Cooper and Mr. J. H. Green at Guy's Hospital, and afterwards

studied in the leading medical schools of France, Germany, and

Italy. In 1830 he entered the Royal College of Surgeons, was

admitted ia Licentiate of the Royal College of Physicians in

1848, and was dected a Fdlow of the same five years later. In

1S45 be was chosen a Fellow of the Royal Society. He was the

first holder of the chair of Medical Jurisprudence in Guy’s Hos-

pital, and was for many years joint-Professor, and subsequently

sole Professor, of Chemistry. Dr. Swaine Taylor was the

author of several professional treatises, more especially on the

subjects of poisons and poisonings, chemistry, and medical

jurisprudence ; and he had received the honorary degree ofM.D,
from the University of St. Andrew’s.

On May 15 the Congress of Bohemian Naturalists was opened
at Prague. Dr. Albert, of Innsbruck University, was dented
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president. Prof. Krejczi, a geologist of repute, delivered an

address in which he pointed ont the importance of German
natural science, rather a bold, and certainly commendable, thing

to do in the somewhat narrow-minded Czech capital.

The Swiss Natural History Society will hold its general

meeting on September 12-15 next, in the small town of Brieg,

in the canton Vaud, at the foot of the Simplon.

We are pleased to hear that negotiations are in progress for

the transfer of the Museum Godeffroy to the City of Hamburg.
In it are to be found by far the finest series of the zoological

and ethnographical products of the Pacific Islands yet assembled

together, including, we believe, all the types of the new species

described in the thirteen “ Hefts” of the Journal des Museum
Godeffroy. It would be a great misfortune to science if these

were distributed all over the world by the auctioneer’s hammer,
so that it is much to be hoped that a satisfactory arrangement

will be come to between the liquidators of the “ Maison
Godefiroi ” and the citizens of Hamburg.

The Emperor of Russia has conferred the Grand Cross of the

Order of Stanislaus upon Dr. Hermann Obst, the director of

the Ethnographical Museum of Leipzig.

We would earnestly draw the attention of our readers to the fact

that the Secretary of the Smithsonian Institution, Washington,

U.S., of which Mr. James Smithson was the founder, is desirous

of obtaining information respecting that gentleman to assist in

the preparation of a memoir. James Smithson, F.K.S., was the

son of Hugh, first Duke of Northumberland, and Elizabeth,

heiress of the Hungerfords of Audley, and niece of Charles, Duke
of Somerset. In 1826 he resided at Bentinck Street, Cavendish

Square. He died in 1829. The following are some of the

points on which information is desired “ John Fitall, a trusted

servant of Mr. James Smithson, died June 14, 1834, at Bu-h

House, Wanstead, Es-ex, England. Have his heirs any relics

or mementoes of Mr. Smithson—any notes, letters, See . ? Mr.

Charles Drummond, a London banker, was the executor of Mr.

Smithson. Can we procure originals or copies of any letters of

Mr. Smithson from him ? What do the records of the Royal

Society say as to the election of James Lewis Made as a Fellow ?

Perhaps a report was made to the Council as to his qualifications ?

What can be learned of the disagreement between Mr. Smith-

son and the Council of the Royal Society ? Mr. Wheatstone

knew of it. Do any of the surviving Members remember the cir-

cumstances? Information relative to Henry Louis Dickinson

(half-brother of James Smithson), Colonel of the 84th Regiment

of Foot. Information relative to the college life of James Lewis

Macie, a graduate of May 26, 1786, of Pembroke College, Ox-

ford University. Letters from James Smithson to Sir Humphrey
Davy, Sir Davies Gilbert, Hon. Henry Cavendish, Dr. W. H.
Wollaston, Mr. Smithson Tennant, Dr. Joseph Black, Dr.

Hutton, M. Arago, M. Gay Lussac, M. Cordier, M. Ilauy, M.
Klaproth, M. A. C. Becquerel, M. Fanjas de St. Fond, Mr.

Thornton, Mr. Maclaire, Mr. Wm. Thomson
;
or any original

letters of Mr. Smithson. Can the original manuscripts be found

of Mr. Smithson’s communications to the Royal Society or to

Thomson’s “ Annals of Philosophy ” ? Can Mr. Smithson’s author,

fchip of papers or articles in any scientific journals be identified ?

What can be learned of Mr. Smithson’s mother, Mrs. Macie? or

of Col. Henry Louis Dickinson’s mother, Mrs. Mary Ann Coates ?

At what number in Bentinck Street did Mr. Smithson reside ?

(He held apartments, was not a householder.) Had he at any

time any other residence ; if so, where?” Any information on
the above points should be addressed to Prof. Spencer F. Baird,

care of William Wesley, 28, Essex Street, Strand, London, the

agent of the Smithsonian Institution.

Mm. Story Maskelyne put his maiden question in Parlia-

ment the other evening very appropriately in connection with

the Natural History Museum. Mr. Adam, in reply, stated that

the trustees of the British Museum had been informed that they

may now proceed to remove their collections to the new Natural

History Museum, The question of providing residences for the

officers of the museum was considered by thedate Government,

who did not see their way to comply with the request. At
present, therefore, it is not contemplated that any such residences

should be erected.

A difficulty has supervened in the St Gothard tunnel,

which, according to the Times correspondent, threatens seriously

to retard the completion of the undertaking. In a part of.it

where the formation is a porous white stone the vaulting has

already given way two or three times, and it has required the

greatest care and constant staying with timber to prevent the

passage thereabouts from completely collapsing. It was thought,

however, that a granite wall 6 feet thick would be sufficiently

strong to support the superincumbent mass of white stone and

keep the tunnel permanently open, A wall of this thickness has

just been finished, but it too has begun to give way, and the

engineers are at their wits end how to overcome the difficulty.

In the opinion of Dr. Stapf, the geologist of the tunnel, it can

be overcome only by making a wide curve so as to get round the

white stone instead of going through it. This would involve the

entire reconstruction of that part of the tunnel, in which case it

will probably not be ready for traffic before the time fixed for

the completion of the lines of approach, two years hence.

Mr. Seth Green, writing to the New York World of May 14,

says that one morning when he was watching a spider’s nest a

wasp alighted within an inch or two of the nest, on the side

opposite the opening. Creeping noiseles-ly around towards the

entrance of the nest the wasp stopped a little short of it and for

a moment remained perfectly quiet ; then reaching out one of

his antennm he wiggled it before the opening and withdrew it.

This overture had the desired effect, for the bo s of the nest, as

large a spider as one ordinarily sees, came out to see what was

wrong and to set it to rights. No sooner had the spider emerged

to that point at which he was at the worst di-advantage than the

wasp, with a quick movement, thrust his sting into the body of

his foe, killing him easily and almost instantly. The experiment

was repeated on the part of the wasp, and when there was no

response from the inside he became satisfied, prol>ably, that he

held the fort. At all events he proceeded to enter the nert and

slaughter the young spiders, which were afterwards lugged off

one at a time.

In a scries of papers on the northern part of the continent,

contributed to an Australian paper under the somewhat odd

title of “ Northern Lights,” the writer mentions a curious feature

of the creeks and lagoons in the north of Queensland. This is

*hat is called ** floating grass.” It is a tall aquatic grass, which,

while growing in the mud when within reach, is quite inde-

pendent in that respect, and extends its creeping stems into the

deepest v. ater ; and by the interweaving of these, and of the

roots emitted from every joint, makes a dense mat of verdure,

which, at first si^ht, seems to have its origin on solid ground.

It is however quite pos ible to walk on it without risk of

entanglement. The method is to keep going, lifting the feet

well, and with the body in as flat a position as possible. Horses

and cattle are fond of this grass, and it is said that the masses of

it are sometimes so dense, although with twenty feet of water

underneath, that horses have been known to cross on them.

On the French Eastern Railway Achard electric brakes are

l>eing tried, and are said to work satisfactorily. The electricity

is not supplied by ordinary cells, but by Plantes accumulating

battery.

A meeting of the Epping Forest and County of Essex

Naturalists’ Field Club was held cm Saturday, May 39, at Buck-
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burst Hill, when a lecture was delivered by Mr. Henry Walker,

F.G.S., entitled “ A Day’* Elephant Hunting in Essex.” At

the conclusion of the lecture Sir Antonio Brady, who has taken

an active interest in the formation of the Club, gave a detailed

account of his method of removing and subsequently preserving

the mammalian remains from the brick-earth pits at Ilford.

Mr. C. S. Sargent, Harvard Professor of Arboriculture, has

published, in his capacity of special agent of the approaching

United States census, a “ Catalogue of the Forest Trees of

North America,” preliminary to one which will be added to the

census report on the forest wealth of the United States. He
desires information concerning the geographical range of any

specie?, the most favourable region ard elevation and geographi-

cal formation for its multiplication and perfection, its exception-

ally large dimensions, its common or local name, and its products

and uses.

The number of persons who die from small pox is increasing

daily in Paris. Statistics prove that 858 died in 1S79, and not

less than 1,038 in the four first months of 1880. This circum-

stance has created a great impression, and Dr. Liouville, in

the Chamber of Deputies, has proposed a law to render vacci-

nation compulsory. It has been reported upon favourably by

the committee, and will accordingly in all probability soon

become a part of the law of the land.

Several papers have stated that an official commission will

be appointed in France to witness the crossing of the British

Channel by a balloon travelling from France to England (weather

permitting). The fact is that the experiment is to be made from

Boulogne by M. Javis, with his own balloon and at his own
risk. But the port authorities have agreed to send M. Javis such

information as will enable him to select for starting a time when

the wind is blowing with some sufficient prospect of reaching

England. M. Javis will keep watch from June 1 to 20. A
steamer will follow as far as possible the hardy aeronaut on his

adventurous trip.

A branch of the recently-founded Thiiringer-Wald Club has

been formed at Leipzig. A similar club, at present numbering
twenty-five member?, has been opened at Tiauen (Saxony) with

a view of promoting and furthering visits of tourists to the f 0-

called Voigtland. The club will improve the road?, undertake

excursions on a larger scale, see to the fixing of proper sign-

posts, &c.

On the shores of the Lake of Constance the rare phenomenon
of a perfect solar halo was noticed on May 4 at noon. The
large ring, which from time to time assumed splendid rainbow
tints, remained visible for more than two hours. At Berlin the
phenomenon of mock suns was observed on the 9th ins 1',

at 8 a.m.

Interesting discoveries are reported from Italy. Near
Este, in the Veneto, at the foot of the Eugancian Mountains,

Prof. Prosdocismi discovered a prehistoric burial-ground with
many bronze and clay vessels. Eighty-two tombs were found,

of which forty four seemed to have been opened already by
the Romans, while the contents of the others seemed untouched.
The urns belong to three different periods, some are stained
black with linear ornament?, others are striped red and black.
Some vases are of such exquisite workmanship that they
could even to-day serve as pattern?. A small case of bronze is

adorned with human and animal figures.

M. Varov, French Minister of Public Works, has visited in state
the regional competition of Bar-le-Duc, and gave an address at

a banquet. In this competition the most notable feature was
the work done on a huge field by a Gramme machine and a
Fowler plough before the Minister and an immense crowd on

May 23. The electric current also gave motion to some agricul-

tural machines at a distance. This remarkable experiment was
conducted by M. Felix, of Germase, a country place in the

vicinity of Bar-le-Duc, where_ similar experiments on a smaller

scale were made last year.

The Twelfth and Thirteenth Annual Reports of American

Archaeology and Ethnology contain, as usual, several papers of

great ethnological interest. From the Report of the curator,

Mr. F. W. Putnam, it is evident that much excellent work con-

tinues to be done in the museum, which is rapidly becoming one

of the moct valuable repertories of ethnology in the wTorld. The

papers are all connected with American ethnology, the most

important probably being that of Mr. Bandelier, on the Social

Organisation and Mode of Government of the Ancient Mexican?.

The Proceedings of the Davenport (U.S.) Academy of Natural

Sciences, vol. i. part 2, while it contains a number of papers in

natural history, is noteworthy mainly for the large number of

papers on subjects connected with American ethnology, and

chiefly on various mound explorations. We are pleased to see

that this society continues to prosper ;
it had the originality to

elect as its president for 1879 Mrs. Mary L. D. Putnam.

No. 4 of the Columbia College School of Mines Quarterly is

better than ever, and we are glad to learn that it has successfully

pased its brief probationary period, and is now regarded as an

assured and unexpected success. Among the articles in this

number are “Sanitary Problems of New York City,” by Prof.

Trowbridge; “Artificial Diamonds,” by Mr. Lucius Pitkin;

“Volumetric Analysis of Sulphuric Acid,” by Mr. A. II.

Elliott
;
“ A New Flanometer,” by Mr. L. M. Hooper.

In the Transactions of the Academy of Science of St. Louis,

vol. iv. No. I, are several papers deserving attention. Mr. N.

Holmes has a specially interesting paper on the “Geological and

Geographical Distribution of the Human Race,” and students of

the science of language will be interested in M. Coruna y Col-

ludo’s account of the Zoqne language, spoken in the State of

Chiapas, Mexico. There are two magnetic papers by Prof.

Nipher, a paper on Pentremites by Dr. G. Hambach ; on the

genus Pinus by M, G. Engelmann, who has also a short paper

on acorns and their germination.

As one of their “Occasional Papers” the Boston Society of

Natural History have published a volume of great value on the

“Geology of Eastern Massachuset?,” by Mr. W. O. Crosby.

It is evidently the result of long and competent investigation, is

well illustrated, and contains a large and well-printed geological

map of the region treated of.

The additions to the Zoological Society
f
s Gardens during the

past week include a Grey-cheeked Monkey (Cercocebus albigena)

from West Africa, presented by the Earl of Lonsdale, F.Z.S.

;

a Vervet Monkey ( Cercopithecus lalandii) from South Africa, a

Balearic Crowned Crane (Balearica pavonina) from West Africa,

presented by Mr. Frank Simpson ; two Cashmere Shawl Goats

( Capra hircus) from India, presented by Dr. W. Taylor ; an
Alexandrine Parrakeet (Palaornis alexandri

) from India, two
West African Love Birds (Agapomis pullaria) from West Africa,

a Common Raven (Corvus corax), European, a Crimson-eared

Waxbill (Estrelda phocnicotis) from West Africa, presented by
Mr, C. Williams ; a South American Rat Snake (Spilotcs varia •

bilis) from Demerara, presented by Mr. G. H. Hawtayne
f

C.M.Z.S. ; three Cashmere Shawl Goats (Capra hircus) from
India, a Malbrouck Monkey (Cercopithecus cynosurus) from East

Africa, a Philippine Paradoxure (Paradoxurus phi/ippMsis) from
the Philippine Isles, three Black Tortoises (Testudo carbonarta)

from Demerara, deposited ; two Purple-faced Monkeys (Semno*
pithecus leucoprymnus) from Ceylon, a Lttdio Monkey (Cerco-
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pitkecus htdi*h *» African Brush-tailed Porcupine (Atherura

qfrtcm*) from West Africa, three Indian Tantali ( Tantalus

lemcecepjkalus) from India, an American Bison (Bison americanus)

from North America, a Schomburgk’s Deer ( Cerims schorn-

burgki) from Siam, two Side- striped Jackals (Cams lateralis)

from West Africa, two Spotted Hyaenas (Hyana crocuta) from

'South Africa, two Crested Screamers (Chauna chavaria) from

Buenos Ayres, five Black-necked Swans ( Cygttus ttigricolfis)

from Antarctic America, purchased ; an Axis Deer (Cervus axis),

bom in the Gardens.

OUR ASTRONOMICAL COLUMN
Occultation OF A Fixed STAR BY SATURN.—It is recorded

by Whiston, in his life of Dr. Clarke, that the father of the
laffer once saw a star in the dark space between the ring and the
ball, though, so for as we are aware, no date for the observation
or other particulars have been preserved, Gottfried Kirch, the
discoverer of the great comet of 1680, appears to have been very
nearly a witness of a similar phenomenon, if indeed his telescope
had been equal to the occasion. Observing Saturn at Leipsic on
the evening of January 16, he remarked, about loh., that
the etar o Tauri of Bayer (114 Tauri FI), of the sixth magnitude,
was distant only one diameter from the extremity of the ring.

The night was changeable, and clouds subsequently interfered,

but two hours after midnight he found the star quarta forsan
parte diametri Saturni, a Saturno distantem.” A quarter of an
hour later he saw that the distance had sensibly diminished, and
in another half hour the star had become so small ** adeo ut
fermfc conspectum fugeret. Neqne procul aberat a Saturno, ut

spatium inter Saturnum et stellulam, ipsius stellae magnitudinem
non superare videretur

;

11 and he continues j “Stellula postea
tangebat fermc extremum Saturni.” An accompanying rough
figure shows the star very nearly in contact with the ex-

tremity of the ring. Further we read :
44 Inter primum et

secundum quadrantem post horam tertiam nihil dignoscere
poteraxn, primo stdlula Saturno adhzesisse mihi videbatur,

de quo tamen nihil certi dicere possum, ip?e enim dubito

;

dcinae nihil videndnm sese offerabat." But although he saw
no more, Kirch states that Saturn would necessarily shortly

occult the star. On the following evening, at 8h. 30m., the
star was distant about a diameter of the planet, or rather, as

the figure shows, of the ring. He considered from these obser-

vations that the star was in contact at 3 a.m. on January 17, and
that the egress took place about 11 a.m. It will be found that

Saturn did not set at Leipsic on this morning until nearly
$h. 30m., and by the track of the planet the central distance at

conjunction was less than a third of the semi-diameter of the
shorter axis of the ring, thus the star might be within the dark space
between the ring and the globe before setting. The planet was
then about 83° from the node of the ring, which must therefore
have been nearly as open as we can see it. Kirch seems to have
been well aware of tne rarity of such an observation. It was
first published in his Ephemerides for 1683.

The Polar Compression of Mars.—In November Ia*-t

Prof. Young made a numerous series of measures of the dia-

meters of Mars with a filar-micrometer attached to the 9*5-inch

equatorial of the School of Science Observatory at Princeton,

New Jersey, U.S., the object-glass of which is stated to be of
the highest excellence, having repeatedly shown both satellites

of Mars, the two outer satellites of Uranus, and, it is said, the
Saturnian satellite Mimas. Although measures with the wire-
micrometer have been found liable to considerable constant error,

it was thought they might safely be used in determining a differ-

ence of diameter. Mr. Marth’s ephemeris was employed in
setting the position-circle and in computing the minute correc-
tions torjphase. The total number of micrometer-readings was
1,14a The results applicable to November 12, 1879, are as
follow :

—

Equatorial diameter 20*634 0 034
Polar diameter 20*552 ± 0*043
Mean 20*593 db 0*035

Jhe*e absolute values Prof. Young considered not very re-
liable, being subject to the considerable constant error referred
to above.

Dr. Hartwig’s determination of the mean diameter of Mars,
*y combining all the double-image measures at JWirfgsberg,

Leyden, Oxford, Berlin, Paris, and Strassburg, gives for the
opposition-diameter in 1879, 19" '*28* which differs from Profi

Young's result by 1^46, which he says is a difference
14
rather

unexpectedly large, but not unprecedented! 1
’

. As regards the
compression, the immediate object of the Princeton measure3

,

the final result comes out the limits of probable terror ex-
tending from rH to v&r* The discussion of the measures
was nearly finished, when Prof. J. C. Adams’s paper upon the
orbits of the satellites of Mars was published ; be thercrgives

tVs as the eiliptidty of the planet, if it foUows.thc same law of

central density as the earth. This near agreement is probably
to a considerable extent an accidental one.

Dr. Hartwig’s value for the polar diameter of Mars at distance

unity is 9^*352, corresponding, with Leverrier’s solar parallax,

to a real diameter of 4, 180 miles.

The Next Total Solar Eclipse.—At the recent annual

meeting of the National Academy of Sciences at Washington,

Mr, D. P. Todd, of the office of the American Ephemeris, com-
municated a paper 44 On the Use of the Electric Telegraph

during Total Eclipses applied to the Search for Intra-Mercunal

Planets,” with the view to illustrate in what manner the

rare moments of total eclipses may be utilised to their utmost
extent, 44 the method consisting in the electro-telegraphic trans-

mission of important observations made at western stations to

observers at eastern stations, with due speed for their verification

or rejection when the lunar shadow reaches the latter stations.”

Taking'as an example the next total eclipse of the sun, on May
16, 1802, it is remarked that the path of totality lies almost

wholly on land ;
commencing in Western Africa, with a north-

easterly direction, it crosses Upper Egypt and the Red Sea,

passing a few miles south of Bagdad and Teheran, and thence

traversing Central Asia, it leaves that continent near Shanghai.

Thus several widely-separated regions, connected by telegraphic

cables and land lines, are upon the track of the central eclipse.

Mr, Todd remarks that from El-Akhmym, on the Nile, a line

runs north to Alexandria, from which place Teheran is directly

accessible by telegraph. From Teheran a land-line runs south-

east through Behichistan and Hindostan to Madras, which is

connected by cable-lines with Singapore, Hong-kong, and

Shanghai. He points out that an additional advantage attaches

to this eclipse from the circumstance that there is a duplicate line

of telegraphic connection between Egypt and Shanghai by way
of Constantinople, Vienna, and Moscow', and thence by the

Russian line through Siberia to Wladiwostok, and thence to

Shanghai. Supposing, then, that an intra-Mercurial planet were

discovered during totality in Egypt, a duplicate message might be

sent, to insure beyond doubt that the discovery should be known
to observers at Shanghai ; if a planet were observed at El-

Akhmym, 45 minutes of absolute time elapsing before the shadow

reaches Teheran, the position might be telegraphed to the latter

station so as to give the observer abundant time to verify the

discovery, while observations at both places might be telegraphed

to Shanghai, which the shadow will not reach until more than

two hours after leaving Teheran. Mr. Todd thinks that the

telegraph companies, with the courtesy they have always shown
in scientific undertakings, would render every assistance in

carrying out such a scheme.

We take this outline from a report
F

of his communication to

the American Academy, received from Mr, Todd.

BIOLOGICAL NOTES
Chinese Alligators. —Two fine example of the alligator

>f the Yang-tse-kiang, of the discovery of which we spoke m
>ur issue of February 13, *?79 (vol. xfx. p. 351), Rave recently

>een received by Dr. Peters for the Zoological Museum of Ber-

in ITiere can be no doubt, we understand, that M. Fauvel

s quite right, and that this crocodilian is an undoubted alii'

iator-~being the first of this genus which has been found to

iccur in the Old World. It will be recollected that of the

remarkable Chondrostean genus of fishes, Polyodon, one of the

:wo known species is also found in the Yang-tse, while the

other is confined to the Mississippi.

Fossil Corals,—The Cyathocrinidse, as one of the largest and

most ancient groups of fossils, appearto beVong to atype worthy or

attracting continual study. Wac&smuth and Springer (Pw. Acad.

Nat. Seif, rhilad., 1879) unite thegenera Paterlocrlnu* and Cya-

thocrinu* into one 6ubWi finding wem agreeing In havu£ large

sral plate* supporting flic amWacral groove* ana covering the
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«BAtni dink, but leaving an opening#* the oral centre, which is

nerfeotiy 1 covered by the apical dome plate*. Food-grooves

alonff the -vault, dosed by:two row* ofjalternfttin* piece* ; in the

nwaenc* of a porous ventral sac, located posteriorly, and closed

at the top, in which the anal -functions were subordinate to other

offices * m having the calyx constructed of only three rings of

plates ’alternating with each other, proximal plate* sometimes

imperfectly developed ; no interradiils. The extreme genera

arevery distinct, but there are intermediate forms which render

it Impossible to make a completely satisfactory distinction

between successive genera. It is best, no doubt, to recognise

(i>) the earlier, or embryonic types, including Heterocrinus ; (2)

the typical Cyatbocrinidm, (3) the Poteriocrinus type, (4) the

Teacrinus type, including Woodocrinus, (5) and transitional

forms towards Eucrinus, such as Eupaekycrinus . Little diffi-

culty is found in referring, all Cyathocrinidse from the upper

Silurian to the close of- the carboniferous to one of the groups

Poteriocrinus or. Cyathocrinus, although the anal plates vary much
in form.. In the lower Silurian members of the family this is

more difficult, yet careful study gives rise to the idea that the

later were probably developed from the earlier Silurian types.

Circulation in Worms.—The existence of a double circu-

latory apparatus in a certain number of types belonging to the

class of worms has been known ; it consists of a closed vascular

apparatus containing a red blood without corpuscles, and of the

connected lacuna of the body (not properly a distinct organic

apparatus), containing colourless blood with white corpuscles.

From a sealed packet lately opened in the Belgian Academy it

appears that M. van Beneden had discovered in 1871 a double

apparatus and two sanguineous liquids in the lower Arthropoda

;

this is found in the genera Clavella, Congericola
,
and Lernanthro-

pus. The vascular apparatus with red blood and contractile

walls, very simple in the two former, becomes very complex in

Ltmanthropus. The foliaceous lamella fixed to the posterior

part of the body are true branchiae, organised exactly like those

of annelids. There is no central organ of circulation ; the

circulation of the two liquids is caused by contractions of the

body. In Lcrnanthropus the branchiae, abdomen, and cephalo-

thorax contract and spread alternately.

Large Cuttle Fish.—All exact information about gigantic

Cephalopoda is of interest not only as showing what immense
marine creatures do exist, but as preparing us for the possibility

of meeting with still greater. Prof. Verrill has collected a great
deal of accurate and recent information as to the North American
species, of which he publishes a list in the April .number of the
American Journal of Science^ from which we cull the fol-

lowing On November 2, 1878, a fisherman was out in a boat
with two other men near Leith Bay Copper Mine, Notre Dame
Bay, when they observed some bulky object not far from shore,

which they approached, thinking it might be part of a wreck.
To their horror they found themselves close to a large fish having
big glassy eyes. It was making desperate efforts to escape, and
was churning the water into foam by the motion of its immense
arms and tail, Finding it partially disabled, they plucked up
courage mid throw the boat’s grapnel, which sank into its

soft body. By means of the stout rope attached to the grapnel
and tied to a tree the fish was prevented going out with the tide ,

its struggles were terrific as, in a dying agony, it flung its great
arms about. At length it became exhausted, and as the water
receded it expired. Its body, from the beak of the mouth to the
extremity of the tail, measured twenty feet, and one of the
tentacles, or arms, measured thirty-five feet. This is the largest
specimen yet measured of Arehiteuthis princeps, Prof. Verrill
mentions eighteen species as now known on the north-eastern
coast of America.

Sternum in Dinosaurs.—Prof. 0 . C, Marsh describes, in
the American Journal of Science for May, 1880, the sternum in
Brontosaurus txcelsus. The Yale Museum has recently received
a nearly complete skeleton of this, one [of the largest [known

kuge skeleton lay nearly in the position in
tj*idh the bpnes woufd natural, ftjf after cfeath, andYorUnately
the, enure scapular arch

; wasijn.excellent preservation. Thi
coraeotds wereiu apportion with their respective scapula on
eadi side, and between them lay two flat bones that clearly belong
to the sternum. This discovery, as interesting as it was nnex-
p«twr Mmof)ei the.main uncertainty about the scapular arch of
Dfeosaum, a»d hlfewiseindicates* ne*»tage in the development
of this structure* not before teen in adult animal*. These {two
fttefaal bodcanre subovaL fa* outline, concave above and convex

below. They are parial, and in position nearly or quite joined
each other on the median line. The anterior end of each bone
is considerably thickened, and there is a distinct facet for union
with-the coracoid. . The posterior end is thin and irregular. The
inner anterior margin of each bone is smooth and rounded, and
gives no evidence of union with an episternal element, which the

vacancy there suggests. The amount of cartilage between these

two sternal bones or posterior to them is not indicated by the

present specimens. They were evidently separated by cartilage

from the coracoids. The nearest analogy among living forms to

this double sternum may perhaps be found in immature birds. A
close resemblance is apparent in the scapular arch of the young
American ostrich. If the ossification of the sternum were per-

manently arrested at this stage it would afford almost [precisely

the structure seen in the genus Brontosaurus

;

and this is evi-

dently the true explanation of the fossil specimens. It is more
than probable that in many Dinosaurs the 'Sternum long remained
cartilaginous, or so imperfectly solidified that it is not usually

preserved. Several specimens of the genus Camptonotus, found
nearly in their natural position, were apparently destitute of an
ossified sternum. The large size, and doubtless great age, of

the specimen of Brontosaurus above [mentioned .may perhaps

have been the cause of its more perfectly developed sternum.

Antipatharia of the " Blake” Expedition.—

I

n vol.iv.

No. 4 of the Bulletin of the Museum of Comparative Zoology

at Harvard College, Cambridge, Mass. (February), L. F. Pour-

tales describes twelve species of this interesting group taken in

the Caribbean Sea (1878-79). In determining the species an

attempt has been made to use the differences in the shape of the

polyps, as well as the disposition and form of the spines to draw
characters for a much-needed revision of their classification. It

would seem as if there were at least two different types of spines:

the triangular compressed and the more cylindrical. These latter

are generally more densely set, even assuming sometimes a

brush-like appearance, as in Antipathes hnmilist
a new and

wonderfully spinous species, figured but not described by Pour-

tales. These cylindrical spines are also unequal on the two
sides of the pinnules, being longer on the side occupied by the

polyps, with a few very much longer around the polyps. The
triangular spines are disposed regularly in a quincunciai order

around the pinnules, and in a cleaned specimen nothing indicates

the place ‘ formerly occupied by the polyps. In one species,

however, A. dcsbonni
,

the spines are in regular verticils.

There would appear to be a connection between the shape of the

polyps and the shape and disposition of the spines. Those spe-

cies with triangular spines have polyps with longer tentacles than

those with cylindrical spines, and the tentacles have a greater

tendency to become regular in shape. In many species the

tentacles are simply contracted ;
in a very few they were found

retracted, as figured by Lacaze-Duthiers ; and in some they are

probably not retractile at all. Eight out of the twelve named are

either described or figured as new species. A. spiralis is a very in-

teresting species, formerly referred to A. desbonni
t
D. and.M. The

polyps are alternately large and small, with very large digitiform

tentacles, much longer than have been figured of any antipathes

before. In the spaces between successive polyps the canosarc

shows transverse canals, and those on the back part of the

branch arc more transparent than the rest.

American (East Coast) Siphonophora.—In the March
and April Bulletin of the Museum of Comparative Zoology at

Harvard College, Cambridge, Mass. (vol. vi. 5-^7), Mr.

J. Walter Fewkes gives a sketch of the development of the

tentacular knob of Physophora hydrostatic# j he describes the
mantle-tubes of Apokmia uvaria and Glcba hippopus

,
the tubes

in the larger necto-calyx of Abyla pentagona ; he adds some
critical remarks on the genera Halistemma, Agalxna, and
Agalmopsis, and he concludes with a notice of the form* of
Siphonophora and Velellidse, to be met with onthe eastern coast of

the United States. Up to the present few forms of either of these

groups have been described from American waters. They seem
to be only occasional visitors blown into the neighbourhood from
mid-ocean, and brought there from the tropics by the Gulf
Stream. The wealth of such species that one meets with in the

Mediterranean is unknown on the New England coast ; while,

as the author says, in one dayat Nice he has taken eight diff$reni

genera of Siphonophora, yet at Newport he has but rarely

taken as many as two genera in the length of a summers day,
fcnda whole summer once passed, during most of which he was
almost daily on the water without one species being seen. One
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or two species of Fhysalia are, however, more common on the

United States coasts thin in the Mediterranean. The only

member of the long-stemmed Siphonophor® provided with a
float or air-bladder found heretofore on the New England waters

is Agalmopsis cara. Mr. Few kec can now add A, elegansf and
he minks that extended observation in the southern bays of the

country will bring to light some of the well known forms
common to all oceans, such as Apolemia, Abyla, Pbysophora,

and Gleba. Some of these have already been taken in the Gulf
of Mexico and the Caribbean Sea. Rhizophysa, found in the

same localities, might also be expected to be brought to the

Eastern American coasts by oceanic currents.

Parasite on the American Blue Pike.—In the American
Journal of Microscopy for March, Prof. D. S. Kellicott de-
scribes a new species of Argulus found on the blue pike (Slizosle

•

tkium salmoneum
,
.lord.). The fishermen of the Niagara River

at Bnffalo say that when the water becomes warm the fish gets too
lasy to take food, that it then loses fle >h, and through its inert-

ness become* infested with these lice. Having given this subject

especial attention, Prof. Kellicott is inclined to think the account
of the fishermen is correct. The parasite occurs usually on the
top of the head of the fish. When there are several they arc,

as a rule, huddled together often in heap, so that the knife may
remove a number at once ; it occurs also on the fins. None were
found in the mouth cavity. As many as twenty were taken from

one lean fish. When living specimens of the Argulus were
placed in a tank with a small specimen of Lepidosteus osseus and
some minnows, they shortly fixed on them, and the minnows
soon died, apparently killed by the parasites. When first put

in, the fish would pursue and catch them, but would eject them
with a suddenness and a queer expression that was most amusing.

In a few moments they were left unnoticed by the minnow1

s.

The gar recoiled in evident fear when one would be seen ap-

proaching. A large female once fastened on to the end of the

long nose of the gar, where it clung for several day*, despite the

vigorous efforts o? the fish to dislodge it. Cold weather seemed
to destroy them : the fishermen assert that after frosts the blue

pike become fat, and then no lice are found on them. The species

is called A. stizostethii. The author believes—against the asser-

tion of Leydig—that the abdominal lobes have a function of

respiration above all other parts of the body, and he describes

with a good deal of detail the appendages to the several legs.

Motion in Alg.e.—From some interesting observations re-

cently made by Herr Stahl, as to the influence of light on the

motions ofalgae ( Verhandl. derphys.-medic. Gesrflsch. in Wurzburg,

Bd. xiv.) it appears that light has a directive influence on Clostc-

rium monili/erum
,
the cell of which tends to place its longitudinal

axis in the direction of the light rays, and a certain opposition ap-

pears in the two halves of the cell, such that one half is attracted

to the light and the other half repelled. Further observation

showed that the closteria underwent periodic changes, in virtue

of which the two halves alternately at successive intervals turned

towards the light These experiments were made with diffuse

daylight of little intensity. When the intensity of the light was
increased, the orientation of the closteria was changed ; the

position parallel to the light rays was given up, and the cells

placed themselves at right angles to the incident light. This

cross position could be again exchanged for the parallel one

by deadening the light. Whether temperature has much to do

with these positions of closteria has not yet been determined

;

the temperature of the minimum seems to be not without action

on the period between two reversals. The foregoing experiments

should be made with quite healthy vigorous closteria. Some
other phenomena of orientation were observed by Herr Stahl in

Micrasterias rotala and in a species of Mesocarpus.

GEOGRAPHICAL NOTES
The fiftieth anniversary meeting of the Geographical Society

was held on Monday afternoon, the Earl of Northbrook pre-

siding. Apart from the flourishing condition of the Society,

both numerically and financially, the most interesting feature in

the Council’s Report was the part relating to the annual grant for

scientific purposes. During the past year a plan was put into

operation for giving practical instruction to intending travellers

in the use of instruments for astronomical observations to fix

positions, in surveying, and in the measurement of heights by
barometric and hypsometrical methods. This attempt to improve
the scientific training of our travellers has already met with

considerable success, and several of the pupils who have received
instruction have left for China, Afghanistan, Central Africa,
Central Asia, &c. In order to facilitate the instruction in
astronomical work, an observatory has been built on the roof of
the Society’s house. The medals and other awards were after-
wards distributed by the President, Count Piper, the Swedish
Minister, receiving for Frof. Nordenskjold a copy of a special
vote of thanks and his diploma as Honorary Corresponding
Member, as well as the royal medal for Lieut. Falander. Mr.
W. Giles received the other royal medal for his cousin, Mr.
Ernest Giles, and Mr. R. N. Cust the gold watch awarded to
Bishop Crowther for his services on the Niger. A copy of
a resolution of the Council, eulogistic of his “History of
Ancient Geography,” was also read and handed to Mr, E. H.
Bunbuiy. The gold aud silver medals having been given to the
successful candidates in the recent public schools prize examina-
tion, the ballot was taken for the new council, resulting in the
election of Lord Aberdare as President, and Mr. John Ball,

F.R.S., Sir Fowell Buxton, Mr. J. K. Laughton, Sir George
Nares, lord Reay, and Sir Richard Temple, in the place of tne
retiring members of council. In the course of his annual address
Lord Northbrook summed up the results of recent explorations
in the Arctic regions, in Asia, and in Africa, as well as of
Admiralty surveys in various parts of the world.

Herr von Boguslawski publishes, in the Annalen der
Hydrographic, the conclusions to which he has been led by recent
observations on ocean temperatures :— 1. The waters of the North
Pacific are in general colder than those of the North Atlantic.

2. The waters of the South Pacific are warmer than those of the
South Atlantic, to a depth of 1,300 metres; beyond that they
a^e colder. 3. The bottom temperatures are generally lower in

the Pacific than in the Atlantic at an equal depth and in the

same degree of latitude ; but we do not find any part of the
temperature in the former as low as those of the Antarctic 'part

of the South Atlantic between 36° and 38° S. lat. and 48° and
30" \V. long., where in seven places temperatures of — 0**3 to
- O

u,
6 were found. 4. In the west part of the Pacific and in

the neighbourhood of the Indian Archipelago, the temperature
of the water reaches its minimum at depths which vary from 550
to 2, 750 metres, and remains the same from that depth down-
wards. In all the Atlantic the temperature from 2,750 metres
lowers slowly but regularly.

The Council of the German African Society has now arranged

with the King of Belgium, as president of the International

African Association, that, instead of carrying out their former
intention of establishing a German station on the southern bank
of Lake Tanganyika, their expedition, which is now at Zanzibar,

preparing for their tour into the interior, shall first establish a

station at Mangasa
;
that, however, the right to found a second

station near Lake Tanganyika shall be reserved to them. Dr.

Pogge of Mecklenburg, already well known through his African

travels, will become the director of this second station, which
will now perhaps be established at Mussumba, the capital of

Muata Tamwo. This station will form a link in a complete

chain of small settlements which are to extend all over the Dark
Continent.

A letter in the Deutsche Zeitung announces that, after five

months of unremitting toil, the Austrian African traveller Mamo
has been able to break through 'the obstacles on the White
Nile caused by the unchecked growth of twenty months, and has

re-opened the navigation for trade and passenger traffic. Accom-
panied by the photographer Buchta, also an Austrian subject,

Mamo had made a trial trip on a small steamer belonging to the

Egyptian Government, penetrating as far as Ladova, and

returning safely.

A list of 25,000 geographical terms in most frequent use has

been drawn up in Chinese by Li FSngpao, Chinese Minister at

Berlin, with the assistance of Dr. Kreyer and Dr. Allen. This

list is the basis upon which a large atlas of the world on
Mercator’s projection has been prepared and photolithographed

at Berlin. It also represents the nomenclature employed by Dr.

Krever in a translation of Daniel’s Geography, a large standard

work in sixteen Chinese volumes.

We regret to learn that Pfcre Homer, who has been a true

friend to many an African explorer, died at Bordeaux on May 20,

He had but recently returned from Zanribar, where he had

resided for many yean, and had taken an active interest in all

attempts to put down the slave-trade in Eastern Africa, and in
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jhanectlon we believe that he rendered valuable service to

Sir Btrtle Frere during his mission to Zanzibar.

The New York Herald of May 14 says -.—The evidences

multiply which go to show that there has been an early and

I^ntianiLllv large break up of the ice-fields within the Arctic

basm since the sun crossed the Equator. The extraordinary

mildness of the last winter was universally marked east of the

Rocky Mountains, and it would seem the abnormally high

temperature extended far to the north and made its impression

on the icy seas. Off the coast of Newfoundland the recently

reported ice drift will be memorable not only for the magnitude,

but also for the multitude of the icebergs and the ice-fields. On
the western side of the continent the winter reports indicated a

milder season in the vicinity of Behring Sea and its Polar

approaches. It iB not improbable, therefore, that the steamer

Corwin, about to sail for the relief of the missing whale re and

to communicate with the American Arctic expedition in the

Jeannette, will find that the premature development of the spring

has already loosened their icy bonds, and that they are preparing

to pursue their respective routes. The sun’s power may be

insufficient to dissolve the Jeannette's solid moorings, but the

mightier agency of winds and waves attending the storms that

sweep the ocean north of Behring Strait in May and early June

may be expected to break up the ice off Wrangcll Island and

accomplish her release sooner than if she had wintered on the

north-east side of Arctic America.

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE

Cambridge.—Prof. Humphry’s Rede Lecture on man was
interesting and eloquent, if on the whole rather depressing. He
pleaded for long and patient investigation, especially in coming
to the discovery or comprehension of any process, whether of

natural selection or any other, by which the large cranial cavity

of man can have been evolved in early men. He gave full

weight to the argument from the size of the brain at birth, and
the perfection of the lungs at the same period. At any rate the

brain of primitive man appeared to have been structurally fitted

for higher duties than they were ever called upon to perform.

His brain was prophetic of his future. Ability is to be mea-
sured by the power to deal with the material before us

; and
thus it is doubtful whether the ability of the present was greater
than that of preceding generations, prehistoric or historic. Pro-
gress did not necessarily imply improvement, and increased
means did not imply greater power, however they might enable
power to be wielded with better effect. The physical capability,

he thought, long preceded functional activity
; and man’s advance

to civilisation was the result of the response of his nature to his

conditions. He believed in the great value of contact and blend-
ing of varieties, and attributed the stationary condition of certain

races partly to their early progress keeping them exclusive, and
to tire physical conditions which had walled them in. The cli-

mataof the temperate portions of the Eurasian Continent proved
favourable to the development of the energies of mammals and
men, dnd the configuration of the northern continent was espe-
cially favourable to migration. Thus there had nowhere been
through any long period the still dulness of pure blood or the
cramping domination of one power. The mingling of races in

Britain, iri a land of great natural advantages and resources, had
led to ther development of ability in the people to work out free-

dom, to nnvent, to adopt international conventions, and to free

others. JBut he perceived dangers in the increased sensitiveness

accompanying the great subdivision of labour nowadays. Of
the two evils, learned feebleness was a greater evil than ignorant
strength, Tin? preservation of the weak and sick did not make

of peopw stronger and healthier ; thus there must be
sterner sanitary precautions as a foremost question. Would
tnat some of the time .<pcnt on Burials Bills could have been
SE*?* the Tying needs of the health of the living.

mis
?PP.Jlcati°J of said the Professor, had its parallel

in the mistaken efforts to prevent the investigations by which
physiology might be adva,1Ced and the laws of health educed.
r ew things would tend to the improvement of the race so much
as judicious matrimonial Election, and he hinted at the impor-
tance of providing a heathy raoe-fe* tjie future. Finally, as
to mans body at least, and its future, he . felt compelled to say
that we found ourselves floating on the stream of time; the
barque, we suppose, xnovcjfs on. Sufficient for the day must be

the knowledge thereof. Whether we peer fore or aft, it is
obscurity.

Sir George Jessel, the Master of [the Rolls, has been
elected Vice-Chancellor of London University, in place of Sir

John Lubbock, who resigned on his becoming a candidate for

the representation of the University in Parliament. The election

is not likely to be contested.

SOCIETIES AND ACADEMIES
London

Linnean Society, May 24. Anniversary Meeting.—Prof.

Allman, F.K.S., president, in the chair.—At this, the ninety-

second annual general meeting, there was a large attendance of the
Fellows. The President, after a few introductory remarks of

congratulation on the prospects of the Society generally, referred

to the obituary, pointing out that several of the oldest members
would now no longer appear on the list, Among other?, Prof.

T. Bell {at. 87), J. Miers {at. 91), Gen. Munro, Dr. David
Moore, Wilson Sanders, E. W. Cooke, R.A., Fellows, and T.
Atthey, Associate, besides Foreign Members of high standing,

showed a heavy death-roll. The Secretaries and Treasurer,

after full term of service, had proposed to resign, and as a matter

of form this had been acceded to by the Council. The Secretary

(Mr. F. Currey) then read his report. Since the last anniversary

the Society had lost by death ten Fellow s, three Foreign Members,
and one Associate ; and three Fellows had withdrawn. On the

other hand, there had been an accession by election of tvrenty-

i ight new Fellows, three Foreign Members, and four Associates.

The library showed a marked increase and improvement, by
additions obtained by purchase, exchange, and donations, and
had been amply used in biological reference and loan of books.

The scientific communications and exhibitions at the meet-
ings during the session had kept pace with the march of

science, and the attendance of the Fellows bore witness

to the active interest taken in the proceedings generally.

—The Treasurer (Dr. J. Gwyn Jeffreys) then read his

report. In resigning office he congratulated the Society on its

increasing prosperity in a financial point of view. Notwithstand-
ing the late depression of commerce, which had to a greater or

less extent injuriously affected other scientific societies, as well as

the additional yearly expenditure consequent on the removal to

Burlington House, and the greater amount of salaries paid, the

publications had not been restricted ; considerably more having
been spent on the library than formerly. The Society is quite

free from debt
;
has an invested capital of £373° l2s• &/., and

the balance at bankers and on hand at this date is £522 18s. 2d.

Twelve months ago, owing to the unfortunate and long illness of
the Librarian, his accounts became confused, and the Asst.-

Secretary had since undertaken the receipts and payments, and
had the books thoroughly balanced. A Special Committee had
also been appointed by the Council for inve*tigating the financial

position of the Society, and their valuable suggestions had been
adopted, especially as to the reasonable limitation of the publica-
tion expenses, which had increased from £796 14s. in 1876 to

£1100 5*. id. in 1879. With respect to the compositions, which,
even if they were altogether invested, must seriously diminish the

income of the Society, the Treasurer stated that during his five

years of office he had received ^1968, and invested 4920 15
During the previous five years no part of the compositions appear
to have been invested. He had also received and invested ,4840
for legacies. The Society’s capital had been doubled

; it was in

1875 41860, and is now 43730 12s. 8d. The annual contributions
received in 1876 amounted to4694 13J., and last year to £948 I2J.

The ballot for Council and Officers having been proceeded with,
the following gentlemen retired from the Council ^Messrs. J.
Ball, W. Carruthers, F. DuCane Godman, Dr. A. Gunther, and
the Rev. G. Henslow. In their places were elected 1— Messrs.
E, R. Alston, G. Bentham, G. Busk, Dr. M. Foster, and B.
D, Jackson. For the Officers, Prof. G. J. Allman was re-elected

President
; Mr. Fredk. Currey (the outgoing Secretary), Treasurer ;

Mr. B. Daydon Jackson, Botanical Secretary ; and Mr. Edward
R. Alston, Zoological Secretary.—Frof. Allman thereafter gave
his usual annual address, taking for his subject '* The Vege-
tation of the Riviera, a Chapter in the Physiognomy and Distri-

bution of Plants.” In this address (not wrell adapted for brief

abstract), by a few broad outlines, a sketch of the most striking
features of the vegetation and its peculiarities as derived from
the physical contour of the country, geographical position, and
climate, v as given* The phenomena extant are of high interest
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to the botanist, for though belonging to the European area, the

Riviera exhibits in climate and character of vegetation an
obvious link between the temperate and tropical zones. Its

accessibility and 'singular flora, with scenes of unrivalled beauty,

offer ample material for study.

Statistical Society, May n.—Dr, W. A. Guy, F.R.S.,

in the chair.—Two papers were read : the first by Capt. P. G.
Craigie, Secretary of the Central Chamber of Agriculture, on
ten years’ statistics of British agriculture, 1870*79, and the

second by Messrs. J. B. Lawes and J. H. Gilbert, on the home
produce, imports, consumption, and price of wheat, over twenty-
eight harvest years, 1852^53, to 1879 80, inclusive. Messrs.
Lawes and Gilbert in their paper arrived at the following con-

clusions :—The area under wheat was about 20 per cent, less

over the last three than over the first eight years of the twenty-
seven. The average produce per acre over the United Kingdom
amounted to only 27I bushels over the whole twenty-seven years

as compared with 284 bushels which we had previously assumed
to represent the average produce per acre of the country at large.

The annual imports averaged about three times as much over the

last three as over the first eight of the twenty-seven years. The
total consumption of wheat per annum had increased from an
avenge of about 18 million quarters over the first eight years to

nearly 24 million quarters over the last three years. The price of

wheat per quarter hod declined from an average of 57J. od. over

the first eight years (including the period of the Crimean war)

to 49J. over the last three years. The annual value of the home
produce available for consumption bad declined from an average

of nearly 38,000,000/. over the first eight years, to less than

25.000.

000/.over the last three years. The annual value of the im-

ported wheat had increased from an average of little more than

13.000.

000/. over the first eight years, to more than 33,000,000/.
over the last three years. Over the whole period of twenty-

seven years, 40*4 per cent, of the wheat consumed had been
derived from imports; and the amount supplied from foreign

sources had increased from an average of 26*5 per cent, of the

total over the first eight years, to 57*4 per cent, of the total

consumed over the last three years of the twenty-seven.

Philadelphia

Academy of Natural Sciences, January 6.—On the nudi-

br&nchiate gasteropod mollusca of the Northern Pacific Ocean,

with especial reference to those of Alaska, by Dr. R. Bergh,

Copenhagen (Part 2).—The terrestrial mollusca inhabiting Cook’s

Islands, by Andrew Garrett.

January 27.—Carcinologioal notes : Revision of the Gelasini,

by J. S. Kingsley.—On the Pacific species of CaulobUilus
,
by

W. N. Lockmgton.

Paris

Academy of Sciences, May 24,—M. Edm. Becquerel in the

chair.—Thefollowing papers were read :—On the secular varia-

tions of the mathematical figure of the earth, by M. Faye. Re-
garding the anomaly of the small action of such masses as the

Himalayas on the pendulum, and the great attractive force often

found at sea, he points out that under seas the cooling of the

globe proceeds more quickly and deeply than under continents.

The bottom of the first seas would thicken in advance of the dry

mist, and would press increasingly on the liquid nucleus, raising

.he weak parts of the first crust, which were mostly round the

North Pole. The water level would rise on our hemisphere and
;

all on the southern, and the ellipsoid of revolution become a
simple spheroid. With further cooling the basins of the southern

teas would have increasing attraction and the waters would
Gradually rise in the southern hemisphere, their surface of level

etunung to the ellipsoidal form, which, M. Faye thinks, is

,lightly exceeded at present Thus the earth’s crust shows an
iltcrnate balancing movement determined by excess of weight of

naritime crusts and the points of less resistance lin the heart of

sontinents.—-On the refrigerating mixtures formed by an acid

tod a hydrated salt, by M. Berthdot The chemical energies act

iccording to the principle of maximum work, giving a first exo-

thermic reaction ; then the calorific energies act inversely, causing

absorption of heat under the four-fold form of dissociation,

^aggregation by the solvent, dissolution, and liquefaction.

—

Action of adds on alloys of rhodium with lead and zinc, by M.
Debray He describes a peculiar substance (deflagrating at about
400* with beat and light) obtained from treating the rhodium-
lead alloy with, nitric add. Rhodium forms, with zinc, alloys
which may exist in two isomeric states* giving very different

reactions.—Determination of the position of a bridge jto bt

constructed over the Danube, near Sffaatria, by M. Lalihne.—
On the transcendants which play a fundamental part inthe theorj
of planetary perturbations, by M. Callandreau.—On the theory
of ideal complex numbers, by M; Dedekind.—Integration of
certain differential equationswith theuid of functions 0, briM
Appell.—On elimination, by M. Le Paige.*—Industrial utwsm
tion of solar heat, by M. Mouchot. He has been experimenting
near Algiers since May last year. He specifies improvement!
[e.g. , an arrangement for keeping the liquid to be vaporised ii

contact with the whole heated surface), and indicates results

Inter alia, since March the receiver has actuated a horizonta
engine (without expansion or condensation) at the rate of
revolutions a minute with constant pressure of 3*5 atm. ; tin

disposable work being about 8 kgm. he set it to work a pum]
giving 6 litres per minute at 3*5010,, or 1,200 litresper hourat 1 m.
and to throw a jet 12 m. This goes on from S a.m, to 4 p.m.-<
Combinations of alcohols with baryta and lime; products c
decomposition, by heat, of these combinations, by M» Destrem
—Reactions produced between ammoniacal salts and >carbons*
of lime, by M. Nivel, A double decomposition is shown to

occur in the ground and in water, the result being a loss o
ammonia, which is greater, the less absorbent the soil, or thi

less the quantities of COt formed in it.—On the formation o
callosity, by MM Rigal and Vignal.—Experiments relative tc

peritoneal shock, by MM. Reynier and Richet—On the fern
and the seat of movements produced by cortical excitation of th<

brain, by M. Couty. There is no relation between the cortica

region excited and the form or the place of the motions. Expla*'

nation of the phenomena is possible only by admission of$

the theory that the cortical white fibres are conductors of bulbo-i

medullary excitations, and comparable to the peripheric coni
ductors, notwithstanding their course and theirmuch more compli-J

cated connections.—On the fixing power of certain organs fon
alkaloids introduced into the blood which traverses them, by M

J

Heger. The hepatic tissue retains most ; the lungs absorb verjj

little.—Discovenr of horse-pox vaccination, by M. De PietraJ

Santa. Severalheifers were successively (and with effect) inocuj
lated in Paris with lymph from a young blood horse which ham
come from Germany, and had horse-pox.—On a phenomenon «fl

sensibility observed in acacia, by Mr. Phipson. He obtained thin

by striking the terminal leaflet several times with his finger.—Od
the tertiary strata of Brittany; environs of Saffre (Loire

j

Inferieure), by M. Vasseur.—M. Dubrunfaut returned several

pieces (letters, memoirs, and reports) belonging to the Archives
of the Academy. j
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“ OLD NORWAY ”

Die Geologic dcs siidlichen und miitlercn Norwegcn.

Herausgegeben von Dr. Theodor Kjerulf ;
autorisirte

deutschc Aufgabe von Dr. Adolf Gurlt. (Bonn : Max

Cohen und Sohn, 1880.)

I
N that rugged northern land where the mingled Atlantic

and Arctic tides course round a network of islands,

and lave the shores of deep lonely fjords, sending their

waters far inland to the very base of snowfield and glacier,

the people, with the patriotism of mountaineers, sing

enthusiastically of “ Qamle Norge "—Old Norway. And

well may they sing of a land that by its scenery and

climate has moulded their habits of thought, their tra-

ditions, their literature, and has knit their bodily frames

into that muscular type for which the hardy N orsemen

have been famous from time immemorial. Dear Gamle

Norge ! The sound of its praise awakens a responsive

chord in the breast of many a Briton, leading him to

reflect how much of the vigour and success of his own

countrymen may be due to the fresh blood which came

to them from the robust north, and reminding him of

the wild creed and spirit-stirring songs which his an-

cestors shared with their kinsmen of the northern fjords.

Well may men speak of U old ” Norway. Even as regards

human records, its antiquity goes back far enough to merit

that appellation. But if we pass to the earlier history of

Europe the fitness of the epithet becomes singularly im-

pressive. To that northern region of tableland and valley

the geologist looks as the cradle of this continent. The
plains of Russia and Germany are formations but of

yesterday. The Urals, the Alps, the Pyrenees, the high
grounds of Bohemia, Saxony, and Central France have
appeared at various widely separated epochs, and have
undergone many vicissitudes in a long course of ages.

But the uplands of Scandinavia, though they too have
not been without their mutations, already existed as land

almost at the beginning of those ages which are chronicled

in the rocky records of the earth’s crust. From the sand
and mud washed down from these uplands the formations
have been derived out of which, for example, most of the
highlands of Scotland, Wales, and Ireland have been
built up. So far as we can tell, the earliest land of Europe
rose in the north and north-west. The subsequent growth
of the continent has been over the tract of shallow sea by
which the first land was bounded.
There is thus a peculiar interest in the study of the

geological structure and history of Scandinavia, It is in
that region that by far the largest fragment of archaean
Europe exists and that the data are chiefly to be sought
;from which the earliest chapters of European "geological
^historymust be written. Most cordially, therefore, will all

geologists welcome the volume which Dr, Kjerulf has just
published for their information, it i8 by much the most
important summary of Norwegian geology which has yet
appeared.

I
In an interesting preface a sketch is given of the

progress of geological inquiry in Norway. After nume-
rous private4md unconnected researches by natives and

Vol, xxii.—No. 554

foreigners in different parts of the country, a systematic

geological survey of the country was in 1858 projected

by Dr. Kjerulf and Bergmeister Tellef Dahll, and on the

approval of the plan by the Norwegian Government, was

commenced at the national expense. Its main object was

to make a geological map of the country with the requisite

sections. The Survey was organised very economically

under Kjerulf and Dahll, with no special office, no place

to store specimens, no laboratory, and no official channel

of publication for its memoirs. With praiseworthy

enthusiasm the two geologists continued for ten years to

work in the field during the brief Norwegian summers,

cither together or singly, taking with them as volunteer

assistants such students of mining and others as chose to

accompany them. In 1866 Dahll undertook the investi-

gation of Northern Norway, so that the charge of the

Central and Southern provinces then fell to Kjerulf. The
latter geologist, with the assistance of other observers,

whose share in the work is duly chronicled, has at

intervals published maps and sections of the area under

his control, and in particular a general map on the scale

of one-millionth. As a fit conclusion to the labours of

a quarter of a century among the geological formations

of Norway, he has published at Christiania a quarto

volume with an atlas of plates, giving a concise account

of the geological features of the central and southern part

of the country. 1 This work is in Norse ; but the author,

with the view of making it more widely known, has

intrusted it to Dr. Gurlt, who has rendered it successfully

into German, and has had it republished in a convenient

form.

Every student of metamorphism and the crystalline

schists must procure Dr. Kjerulf s work. It contains a

store of facts of the utmost importance for all theoretical

questions in this most interesting and difficult department

of geology. At the same time the superficial geology is

not neglected. The first part of the volume treats of the

loose surface formations—especially of the erratic blocks,

moraines, and glacial striae. These phenomena are

illustrated by maps, on one of which—that of the striated

rock-surfaces—an explanatory remark affords a charac-

teristic sample of the author’s cautious spirit of observa-

tion :
—" The directions of the striae are expressed on the

map, as in nature, by lines ; the observer must himself

judge whence they come and whither they go.” The
second part, devoted to a summary of the geology of the

Christiania district, contains a table of fossiliferous

deposits, which, extending from the base of the Primordial

zone to the top of the Upper Silurian formations, are
shown to attain there a thickness of 2,700 feet. There is

likewise an important tabular statement of the horizons
of the leading organic remains of these older palaeozoic

deposits. In Part III. a description is given of the
“ Grundgebirge,” or fundamental rocks of Southern
Norway. The author shows that though these

have sometimes been classed under the general term

gneiss, they contain other rocks, especially various

schists, quartzites, conglomerates, and limestones, and
that gneiss is rather a structure belonging to rocks
of different ages than a formation of one geological

date. He regards the bottom gneiss as a metamorphic
representative of ordinary sedimentary formations, in

* “ Udsigt over det Sydlige Norge* Geologi ’* (Chriitimnia, 1879),

G
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, be

particular of the so-called “ Sparagmite " or fragmental

accumulations below the Frimordial zone. He believes

that the older gneiss may include metamorphosed por-

tions of younger formations, in particular considerable

masses of the Primordial rocks. This question in another
|

form is discussed in Part IV., which treats of the geology

of Central Norway. To the oldest sedimentary forma-

tions, termed the Sparagmite series, a thickness of 2,300
Norwegian fdfet is there assigned. They consist of sand-

stones, conglomerates, schists, slates, and limestones.

Above them lie the Primordial beds, 2,900 feet thick,

composed of quartj-schists, mica-schists, “ blue* quartz,”

sandstones, clay-slates, and limestones, among which are

found the earliest fossils (.Dictyoncma ,
Olcnclltts

y
&c.)

t

Above these rocks the unfossiliferous red sandstones and
conglomerates of the west coast (? Old Red Sandstone),

long since described by Naumann, close the geological

record until the deposits of the Glacial period. Dr.

Kjerulf brings forward many facts regarding the meta-

morphism of the older palaeozoic rocks in Central Nor-
way, and traces with clearness the passage of these rocks

into schistose and gneissose masses as they approach the

larger areas of granite. Part V. is devoted to a brief

exposition of the geology of the Trondhjem district.

Part VI. discusses the lithology of the eruptive rocks.

The various species and varieties of granite, syenite,

porphyry, gabbro, greenstone, olivine-rocks, &c., are here

described with remarkable succinctness alike as to their

composition and geological relations. Considering the

meagreness of the official equipment of the Geological

Survey, this portion of their work must be admitted to

be specially creditable to the Norwegian geologists. In

Parts VII. and VIII. information is given regarding the

structure of rocks and mineral veins. Some nature-

printed illustrations of rock-structure here inserted are

interesting. Slices of foliated, graphic, and porphyritic

granite, etched with hydrofluoric acid, have allowed the

more durable quartz to print its figure upon paper, and

the impression has then been^photographed on wood and

cut into a woodcut. Some figures are also added to show

the coexistence of organic remains (graptolites, corals)

with crystals of chiastolite, vesuvianite, and other minerals

zn metamorphosed Silurian rocks.

A useful feature in the German translation is the

addition of an index, which is wanting in the original,

but which would have been still more acceptable had it

been even fuller than it is. The numerous woodcut sec-

tions enable a reader to follow the local descriptions in

the text. But the addition of a good geological index-

map, such as that which accompanies the Norwegian

volume, would have been of much service, and might

perhaps have been given without any very serious increase

of price. But this is a defect which every geological

reader, at a little cost to himself, can remedy by obtain-

ing the general map. He will find in Dr. Gurlt’s version

of Dr. Kjerulf’s memoir an invaluable compendium of

Norwegian geology, and will probably be induced to set

out himself to make a personal exploration of the sections

which are therein described. Should he be induced so

to do he will doubtless come to look back on his tour in

Norway as one of the most instructive as well as delight-

ful of all his geological rambles.

Arch. Geikie

EUCALYPTOGRAPHIA
Eucalyptographia ; being a Descriptive Atlas of the

Eucalypts of Australia and the Adjoining Islands.

By Baron F. von Mueller, K.C.M.G., M. and Ph.D.,

F.R.S., Government Botanist for the Colony of Vic-

toria. Decades 1 and 2. (Melbourne and London,

1879.)

M ATERIAL for the issue of this atlas was accumu-
lated at Melbourne now over thirty years ago, and

the study of this fine group of the myrtles has been
carried on ever since, as opportunities presented them-

selves by Dr. Mueller. Still the subject was so large and
the perplexities surrounding it so many that even now he

offers his observations in these decades as only fragments

tow ard a some day complete monograph. The difficulties

surrounding the study of this group are many. There is

the large number of species, the genus Eucalyptus being

surpassed in this respect only by Acacia. The resem-

blance of many specific forms is apt to deceive one ; the

fruits, and more 'especially the flowers, are often far out

of the reach of the ordinary traveller, even though he
might in his enthusiasm not object to climb for a con-

siderable height into the trees
;
and then the species

themselves are widely distributed over the whole of the

Australian continent and Tasmania, some even extending

to the Indian Ocean Islands, though, it may be added,
none occur in New Zealand.

Mr. Bentham’s grouping of the species has been, with

some trifling modifications, adopted by the. author, and
the Government of West Australia has borne the expense

of issuing these two decades, which contain descriptions

of some of the most important timber trees of the great

western colony. It is to be hoped that some of the other

colonial governments may follow this good example, and
so help on the publication of the work. Perhaps even our
owm Royal Society might sec their way to help it by a

grant in aid out of the fund placed at their disposal by

Parliament for promoting scientific research.

The economic value of these eucalypts needs scarcely

to be insisted on. Not only do they yield excellent hard
timber, but as products we find enumerated oils, tars,

acids, dyes, tan, and potash. What magnificent forest

trees are to be found among them will appear from the

description of some of the species figured in these parts.

One (E. goniocalyx) is mentioned as growing on low or

hilly woodlands up to about 3,000 feet,and attaining in some
of the forest valleys a height of 300 feet, with a stem

diameter of not rarely six feet, and sometimes even ten.

The timber of this specie3 is described as hard and tough,

exceedingly durable, lasting well when buried under-

ground, not warping, and difficult to split. Another

species (£*. leucoxylon) known as the iron bark tree, or

white gum tree, grows to a height of 200 feet, has a timber

of great hardness, durability, and of extraordinary

strength. On being burnt for charcoal it yielded

28 per cent, of superior stuff, 45 per cent of crude

pyroligneous acid, and 6 per cent, of tar. An excellent

packing paper has been prepared from the inner layers of

the bark, as can indeed be done from the inner bark of

most eucalypts, and the leaves yield a volatile oil to the

extent of about 1 per cent.

The genus thus abounding in useful products is no
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lected in 1853, but even in good soil Jtt retains a dwarf
bushy habit, having in a quarter of a century not grown
over a dozen feet in height, and showing little tendency
to form a distinct stem. This species offers, perhaps,

the most remarkable example of limited geographical
distribution in the group. The Honey-scented Eucalypt
(E. melliodora) is what is called, among such giants, a
middle-sized tree, exceptionally attaining a height of
some 200 feet*; it will live on poor soil. In 'an official

report presented in 1869 to the Victorian Parliament, Dr.
Mueller pointed out that one ton weight of its branches
and leaves, if gathered fresh, would yield about 2 lb.

12 oz. of pure potash, and a much larger quantity of
crude pearl-ash. Another species, known from its odour
as the u peppermint tree” (£*. odoratd), would seem to
be a great favourite with a destructive nocturnal cock-
chafer. Through the 'immense clearings effected for
agricultural settlements, the number of insect-eating birds
has greatly diminished, and the increase of this species
of Melolontha is not properly kept in check. They prey
on the foliage of this Eucalypt, and Mr. Otto Tepper,
writing in the Tvansactions of the Philosophical Society
of Adelaide (February, 1878), states that it is being
extensively destroyed from this fact.

The plates accompanying the descriptions of the species
published in these decades give ample details of the
leaves, flowers, and fruits of the species

; they appear, so
far as the stems with inflorescences are concerned, to be
perhaps a little too stiff and formal. Sometimes details of
the peculiar wood structures are added, and on one special
plate transverse sections of the anthers of some fifty-eight
species are figured. The London agents for this work
are Messrs. Triibner and Co.

I

SHELFOUR BOOK
G*ogra/>hy of the British Islands. By Joh

L,L-D -> Alice Stopfor,
Green. (London : Macmillan and Co., 1879.)

!* Geography, as its name implies, is an ‘ earth-pictur
mg, a presentment of earth, or a portion of earth';
surface m its actual form, and an indication of th<
influences which that form has exerted on human histon
or human society. To give such a picture as this of oui
own country, in however short and simple a fashion, is
the aim of the present work ” Mr. and Mrs. Green have
earned out the task they have here indicated in a masterh

T}*e method they have adopted is the only

i

mcthod 011 which a text-book of geography

£&^5
i,

Can
-.u
be

.
construct«a. Mr. Green, in

?
hU

bookf *f&f^
3

-
W

!i

th Just horror of "“jority of text-

? ?
reary array of tables an“ “ facts " and

what ou*ht t0 ** one 01 the mos<

penance”*
°f lessons a burdensome and unprofitable

initniM*?
dr*1 .seven chapters the authors give a clear,

DlmS?!”?’ S®**
comPletely interesting sketch of the great

cnntinHir^es our Mands, and of their relation to the

the DhS! °/ f“T
0!*; The mountain groups, the uplands,

plains, and the rivers are brought before the student in

social, and industrial matures nave cumc iu Ub UV v biup^u

as we find them at the present day. “ Facts ” enough to

satisfy any humane examiner are given, and the principal

data and figures are collected in a few well-arranged
tables. Great care has evidently been taken to obtain

accurate and recent information both with regard to

physical geography and topographical, industrial, and
other statistics. Besides four coloured maps, there are

twenty-four special sectional maps appropriately intro-

duced throughout the book, which must prove of great

use in impressing the facts upon the mind of the learner.

We trust the Geography will be largely introduced into

our schools
;
we are sure that the scholar at least would

welcome it. Its style and method, moreover, render it

attractive and instructive reading to those who have
long left the school of their childhood behind.

LETTERS TO THE EDITOR
[The Editor does not hold himselfresponsiblefir opinions expressed

by h is correspondt nts . Neither can he undertake to return
,
or

to correspond with the writers of rejected manuscripts . No
notice is taken of anonymous communications.

[The Editor urgently requests correspondents to keep their lettersas

short as possible. The pressure on his spare is so great that it

is impossible otherwise to ensure the appearance even of com-
munications containing interesting and novelfacts.}

The Visibility of Mercury to the Naked Eye

In Nature, vol. xxi. p. 474,

1

find the following : “Mercury
was seen at Paris on May (meant for March) 10 and 11 with the
naked eye, owing to the transparency of the atmosphere and the
great elongation of the planet. . . . The observation was mad
by MM. Henry brothers at the Paris Observatory.”
Must not * * the transparency of the atmosphere ” have more to

do with the visibility of this planet than is usually supposed ?

The leading circumstances affecting the question, the amount of
the planet’s elongation, the inclination of the ecliptic in which it

is situated to the horizon, heliocentric latitude, &c., being of
course the same at each apparition in England, on the Continent,
and in North America, how shall we otherwise account for some
of the facts of the case? The remark is current respecting
Copernicus that he never obtained a view of Mercury. And
perhaps the general impression as to its visibility—that it can be
seen only at the most favourable junctures, and for but a few
days at a time— is reflected in the quotation above.
As a contribution to the question as it may be affected by the

variable element of climate, atmosphere, I tabulate herewith the
results of several years' careful though not thoroughly systematic
observation of the planet at this geographical position, latitude
44® *3' N., longitude 93® 05' W., elevation 800 feet above sea-
level:—

Year.

1877
1878

1879
1880

Time observed. Days. G. Elong. Date.

April 29 to May 1 1 . .. 13 . .. 21 5 .. • May 3
Sept.-Oct. •• 17 S3 .... Sept. 26

Jan. 7 to Jan. 29 ..

Feb, 29 to March 19 .

.. 22 ..

.. 20 .,

• *4 03 ...

.. 18 22 ..

. Jan. 16

. March 10

It will be observed from the table that I followed Mercury
with the naked eye at its last appearance in the west (when it

was seen in Paris), from February 29 to March 19. I had
intended to look for it a day sooner, February 28, as a crucial

test as to how early it could be seen at that apparition, for it

came into conjunction with Jupiter that day and would be
approximately pointed out by the latter planet But the state
of the sky would not permit. Looking for Jupiter the next
evening, so as to take bearings from him, I saw Mercury first,

over a degree to the north-east of where Jupiter waswhen found.
So I am confident that Mercury was within reach of the naked
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fcye thfc evening before at conjunction, save that clouds inter-

TOiefl. And this one day added to the twenty days actually

recorded would make the period of visibility on this occasion

three full weeks.

At the brightest the planet was fully equal to a 1st magnitude
star, and for more than a week os bright as a Arietis, two hours
to the east of it, with which I frequently compared it. It was
brighter than Saturn (also in the twilight) for several evenings,
ana was seen casually, as any other star would be seen, as I

came up town from business, for more than a week. As a friend
of mine remarked, “ it could be seen with half an eye.”
As regards the earlier observations of the table, it will be

noted that the planet was seen for thirteen days in the spring of

1877, thongh first looked for only five days before it reached its

greatest eastern elongation. It was again beautifully teen several

mornings near the close of September, 1878, coming twice into

conjunction with Venus during that time, though the observa-
tions were not continued so as to try how long it could be
followed.

Finally, in January, 1879, though the position of the ecliptic

was not favourable, an elongation of over 240 and splendid skies

enabled me to follow Mercury for twenty -two days in succession,

or while he made a full one-fourth of a revolution round the sun !

If any interest attaches to this communication it will surely

not be from a superfluous attempt to show that Mercury at special

times becomes visible to the naked eye; bnt rather from its

giving certain definite facts as to the exact length of time the

planet has been observed, at the several apparitions indicated.

The astronomical conditions of these returns of the planet may
be made out with the help of an ephemeris and a cele-tial globe.

I need only add that the observations were made in a climate

where hours favourable for astronomical work may frequently be
numbered by the hundred monthly, and own that the conditions

of sky and atmosphere under which they were made were
generally favourable to the best results. T. D. Simonton

St. Paul, Minnesota, U.S. A., May 1

Specialised and United Palaeontological Research

In your report of Prof, lluxlcy’s lecture on “ The Coming of

Age of the Origin of Species” there was one sentence , which
was pregnant w ith import to every true devotee of natural history

and to every believer in the doctrine of evolution, to wit, that
** primary and direct evidence in favour of evolution can be

furnished only by palaeontology.”

Knowing that this is so, I ask, Do there exist amongst all our

scientific associations delegated committees whose function it is

to watch and foster palaeontological research by every possible

means? Seeing that so much depends on this kind of evidence,

it is surprising that we hear so little of 'the results of any united

efforts in t! is direction. What we generally hear of are the out-

come mostly of private and individual inquiry. And since so

much has already been done in this field of investigation by mere
individual effort that the “ missing links” between widely sepa-

rated groups of the higher mammalia (not including man) have
been discovered so abundantly that it can be said w ith respect to

these, in the words of Prof. Huxley, “ Evolution is no longer a

speculation, but a statement of historical fact ”—since this is the

result of private and individual effort, what might not be achieved
by united and organised research 1

It is a truism that division of labour is the best means of

specialising and perfecting any work, and an equally trite saying,

tnat 14 union is strength ;
” yet in this, one of the most important

of all the fields of biological study, we do not hear of a palaeon-

tological society or committee.
What could such a society or committee effect? it may be

asked. Would it be expected to take hammer, pickaxe and
spade in hand and wander over the wide world in exploration ?

Certainly not But remaining at home, it could direct the efforts

of private explorer®, delegate officers of its own, equipped with

the means of questioning the geological record in different parts

of the globe, unite with kindred associations in solving problems

too arduous for the single resources of one society, dividing alike

the expenses and the spoil. Surely it would gratify the heart of

every naturalist to learn if palaeontological research had assumed
this serious and energetic form.
How many opportunities are allowed to slip that might be

turned to excellent account 1 Wars are carried on in countries
as yet geologically unexplored, and for want of such a society as
I have named there has been no one employed to accompany our

armies in the cause of this branch of science. Railways and
other engineering works have been carried otit in ’such regions,

but no one has been employed to watdx the operations m the

name of palaeontology. Travellers go and return without having
been furnished with data to 'guide researches that might have
been intelligently prosecuted in the cause of science.

WUl not our leaders in natural science arouse themselves to

organised and specialised research in this all-important field of

palaeontology? W. S. Duncan j

Stafford, May 29

The Meteorology of South Australia

[We have been asked to publish the following correspondence

on an article on this subject in Nature, vol. xxi. p. 281.]

South Australia ,
the Treasury,

Adelaide

;

April 15, 1880

Sir,—I have to thank you for the extract from Nature
inclosed in your despatch No. 7,842, dated January 31 last

which was duly referred to the Honorable the Minister of Edu
cation, and has been perused by the Postmaster-General, &c.

and observer, Mr. Todd, C.M.G., a copy of whose observation

and remarks upon this subject I
v
now forward for your informatioi

and that of the Editor of NATURE. I am, sir, your obedieni

servant, (Signed) C. Mann
Sir Arthur Blyth, K.C.M.G., Agent-General for

South Australia, London

Post and Telegraph Department

Memo, an Letter from Agent* General

Meteorological Observations

The writer of the article in Nature had evidently not receive^

the volume for 1878, but only the monthly numbers. In the

volume, as the Agent-General, to whom I have sent a copy, will

see, I have given the results of the observations at Port Darwin,
Alice Springs, Eucla, Cape Borda, Mount Gambier, and Cape
Northumberland. As the Minister is aware, I have recom-

mended that instruments should be supplied to several additional

places, which will really give effect to what the writer in

Nature very properly urges. The extent and form in which
the observations made at our institutions should be published

require consideration on the score of economy of printing ; andj

as the Minister is aware, the observatory is altogether under*

manned for the work now done, and if it were not for my ows
personal exertions in doing that which might be intrusted td

assistants, \vt could not do what is done. With regard to th(

other suggestion, I had previously decided on correlating thj

rainfall and wheat-yield in different districts, in addition to thj

table, which takes the colony as a whole, now given.
J

The form in which our observations are published and disj

cussed appears to give general satisfaction, and this will bj

greatly increased when we have the continuous self-recordinj

instruments I have recommended should be obtained.

April 4 (.Signed) C. Todd
T. M. G. and Supt. T. 1

[Mr. Todd is correct in supposing that the volume for 187

was not before us—not having been then received—in writing th

article on the “Meteorology of South Australia” in Naturi
vol. xxi. p. 281, but only the monthly numbers. The volum

has, however, been received quite recently, which, in view c

the highly important additions it contains, referred to by M,

Todd, we shall take an| early opportunity of noticing. It giv<

us the highest satisfaction to learn that of the two points v(

drew attention to half a year ago, the one relating to the est<

blishment of additional stations had not only been resolved 01

but actually carried out in the beginning of 1878, and as w^ar<

the other one, referring to the correlating of the rainfall ana^tl

wheat-yield in different districts, in addition to the table whic

deals with the colony as a whole, it had previously been deoidc

by Mr. Todd to discuss the data in the manner suggested.—Ed

Comparative Carves in Terrestrial Magnetism

As the comparison of curves obtained^ at distant stations is \

present one of the most important desiderata for the study <

terrestrial magnetism, I forward to you traces of two phot

graphs obtained on March 17 last at Vienna and at Stonyhun

The storm is a remarkable one, and the curves offer a strikk

illustration of the simultaneous action of the disturbing fort* a
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two magnets many miles apart. The action of the force appears

to have been -somewhat more vigorous at Stonyhurst than at

Vienna, vet not only the great inflections, but even the slight

iiTegularfties of the curves were synchronous. .

The trace of the Vienna magnetograph is taken from the May

number of the Zeitschiift der bsterretchtschen Gesellschaft fur

Meteorologie, kindly forwarded by Dr. Haim.
.

The ranee between the maximum and primary minimum at

$h. 4<m. p.m. G.M.T. was 33'? at Vienna, and 4 at

Stonyhurst; and between the same maximum and the secondary

minimum at ioh. 45m. p.m. was 24'*i at Vienna, and 34
/,
0 at

Stonyhurst*
,

_ _ ...
Both the self-recording magnetographs were made by Adie,

and the time-scale is the same for both curves ; it is therefore

very easy to identify the synchronous movements,

.

At Stonyhurst G.M.T. is adopted, and the longitude of Vienna

is ih. 5m. 31*38. E. of Greenwich. S. J. Terry
Stonyhurst Observatory, May 27

Luminous Painting

Nil novi sub sok.—The Japanese, nine hundred years ago,

seem to have been practically acquainted with the art of

luminous painting, and thus to have anticipated Mr. Balmain.

In looking through the article “ye” (pictures) in the Sinico-

Japanese Encyclopaedia, “Wakan san sai dzu-ye” (illustrated

Description of the Three Towers, i.a, Heaven, Earth, and Man),
I recently came upon a passage, of which the following slightly

condensed rendering may perhaps be of some interest to your

readers :

—

“In the Rui-yen (Lei-yuen, Garden of Sundries—a sort of

Chinese Collectanea) wc read of one Sii Ngoh, who had a

picture of an ox. Every day the ox left the picture-frame to

graze, and returned to sleep within it at night. This picture

come into the possession of the Emperor T’ai Tsung, of the Sung
dynasty (a,d. 976-998), who showed it to his courtiers, and
asked them for an explanation, which none of them, however,

could give. At last a certain Buddhist priest said that the

Japanese found some nacreous substance within the flesh of a

kind of oyster they picked up when the rocks were bared at low

tide, and that they ground this into colour-material, and then

painted pictures with it which were invisible by day and luminous

“No doubt,” odds the author of the Encyclopaedia, “when
it is said dint the ox left the picture-frame during the day to go
a-grazing, it is meant simply that during the day the figure of the
ox was not visible.” Fredk. V. Dickins

Arts Club, June I

Brain Dynamics
There are probably among the readers ‘of Nature some

believers in the Freedom of Volition, to whom the discussion on
the above subject has not hitherto appeared to reach the knottiest
point of the controversy.
The more old-fashioned supporters of the doctrine of Free

Will frequently insisted on the sense of Responsibility as the
crucial proof that the will is free, probably because few of their
opponents were ready to face the possible, or supposed, moral
consequences of the denial of responsibility. The proof is

essentially weak, and Mr. Romanes nas well exhibited its weak-
ness in Nature, vol, xxii. p. 76. His “ Trince of Denmark ” has
indeed so little of method in his madness that I am not disposed to
think It curious that both Trof. Clifford and Mr. Tolver Preston
should have left him out of their play. He may well exclaim :

41 What should such fellows as I do, crawling between earth and
heaven? We are arrant knaves all j believe none of us.” Surely
the sense of Responsibility is not the origin, but is one of the
remits of the Sense of Freedom. Logically the Sense of
Freedom is the justification of the sense or responsibility. His-
torically it is, no doubt, its antecedent ; for while both are, a?
much as any other faculties of brute and man, results of evolu-
tion, the refinement of the conception of morality, and therefore
probably the conception itself, has evidently originated long after
the consciousness of volition. Experimentally the sense of re-
sponsibility is weakened or destroyed, either psychologically, as
where the freedom of the actor is controlled, or physiologically,m where volition is suspended in sleep, or is impaired by lesion
ofthe Kfterfor lobes of the brain, in all which cases the sense of
responsibility suffers corresponding loss. It seems to me strange

that Mr. Romanes should suppose the doctrine of Free Will to
have been conceived and continued in order to Justify that Moral
Sense which is essentially a consequence of it (though capable
finally of being presented as one among other motives in certain

acts of volition). It lies with those who think’with Mr. Romanes
to account, on their own hypothesis, for the development of so

universal, obtrusive, irrational, and indeed “nonsensical” an
instinct as, according to that hypothesis, the sense of responsi-

bility is. Others will see in it a result of the Sense of Freedom
of Volition, when combined with the intellectual perception of

the consequences, to the individual or to the race, or human
acts (the latter perception being the cumulative result of inherited
experiences). This Sense of Freedom of Volition is the real

Hamlet.
We possess, or appear to ourselves to possess, the conscious-

ness of the power of choosing between alternative motives. It

i& unsafe merely to give the lie direct to this consciousness,

lest we thereby destroy the validity of the evidence, also derived

through consciousness, of all those facts on which any law of

nature, and Causal Sequence itself, is based. The consciousness

of power is derived from the sense of work done, as against

resistance, the consciousness of muscular power is derived

from a class of sensations produced on the organism by resistance,

these sensations being created by, and consequently associated

with, the conversion of potential energy stored up in the brain

into kinetic energy transmitted through the nerves and muscles,

and it bears no psychological resemblance to the consciousness Of

sensatioas of which the brain is the passive recipient. Similarly,

the consciousness of the power of volition is derived from the

sense of work done, in this case wholly within the brain, in the
selection between alternative motives, and it bears no psycho-
logical resemblance to the consciousness of the motives them-
selves. And so, too, just as the sense of lassitude is producedby
excess of work done as against physical resistance, so is a sense

of discomfort produced by expenditure of potential energy, when
acts of volition are performed against powerful emotions.

It appears to me that the Necessitarian should be able on his
part to show that this sense ofworkperformed in choosing between
motives is fictitious, or that the energy above mentioned h« no
existence. This will not be done solely by holding even the

terrors of omnipotent Causal Sequence over the head of the advo-
cate of FreeW ill. The latter considers volitions to be, not indeed
“ uncaused ” in the sense of occurring without antecedent emo-
tions, or without expenditure of energy in choosing between the

emotions, yet not to be rigidly determined by those emotions.

He need not inquire whether a man be “unfortunate” in the

capricious character of human acts as compared with other

phenomena. But he on his part has to show (and certainly no
scientific mind will underrate the magnitude of the task) that

phenomena of volition do, paradoxical as it may seem, constitute

a class by themselves, their relation to physical causation Being
perhaps comparable to that in which the phenomena of lift!

stand to the laws of inorganic chemistry, a relation of addition,

not of contradiction. W. Clement Ley

I should like to state, in 'reply to Mr. George Romanes’
letter (Nature, vol. xxii. p. 75), that the question of “ Respon-
sibility” was left out of my letter (Nature, vol. xxii. p. 29)
partly because it seemed to me a separate or somewhat distinct

subject, and partly from the fact that this matter had been
already considered by me in connection with a paper on “ Natu-
ral Science and Morality,” to be published in the Journal of
Science for July next ; and to this, therefore, I would venture to
refer those who may be interested in this question.

I may merely conclude by saying that, while otherwise fnlly

endorsing Mr. Romanes’ letter, there is only one point on which
1 should be disposed to disagree with him, viz., in regard to his
suggested view that the doctrine of strict causal sequence in

nature would tend to show the feelings of Responsibility, Praise,

and Blame to be “ destitute of any rational justification.” For
there appear to me to be grounds for believing that a scientific

and rational explanation of these feelings exists.

London, June S. Tolver Preston

Vortex Atoms
While thanking Mr. G. H. Darwin for his observations Ob

one or two passages in my paper “On the Physical Aspects of
the Vortex-Atom Theory,” which, as they stand, may no doubt
tend to convey an inexact impression, I may state that the illus-
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tration of a pipe was used with the endeavour to aid the con-

ceptions in some respects, rather than for rigid accuracy of

comparison. The idea of the exterior fluid being at rest was
subsequently guarded against by stating that it had •* important

functions ” to perform. In regard to the fact of only mentioning

"friction” as an element of resistance in a totally immersed
body, I wished rather to convey the general idea that if no
energy were given to the molecules of the surrounding liquid at

the passage of the immersed body, there would be no “ resist-

ance. ” The object of the article was, however, not so much to

lay stress on these points as to notice certain, perhaps less

appreciated (<1 priori), aspects of the problem.

S. Tolvbr Preston

Songs of Birds

Your correspondent “ A. N.” (anted, p. 97) does not seem to

be aware that the best observers are nowadays agreed in believing

.that the hen cuckoo does not sing. Hence his suggestion in

regard to the difference of note observed by Mr. Birmingham
(anted, p. 76) hardly applies to the case in question.

Alfred Newton
Magdalene College, Cambridge, June 6

I have been in the habit of observing the notes of cuckoos,

and have noticed that the musical interval is very variable. It

is not always, or even often, amenable to our tempered scale,

but may lie anywhere between a major 2nd and a 4th. The
major 3rd seems to be about as frequent as the minor. The
interval may vary in the same bird, as it is well known that the

cuckoo’s song alters greatly with the approach of summer.
Frank J. Allen

St. John’s College, Cambridge, June 6

Cup-marked Stones

On a large block of fine-grained hard whitish sandstone near

Rnrghead, FIgin, are forty- four cup-marks of various sizes, but

all very finely formed. Four of the cups have channels or

grooves of various lengths and running iu different directions,

but none to the edge of the stone. Five have one ring, and
channels of various lengths, and in different directions. Four
have got two rings and channels, and one has three rings and
a channel. In some cases the rings arc nat complete, that is,

they stop short on either side of the channel, but close to it.

One cup has a simple ring.

From this example, and if I recollect the figures in Sir J. Y.

Simpson’s work, there seems to be but few cases in which the
channels run to the edge of the stone.

Out of a considerable number of cup-marked stones partly on
finely ice-polished rock surfaces and partly on detached blocks
large and small, in Elginshire, this is the only one that has
rings and grooves. A full description of these, with plans, I

have nearly ready to lay before the Society of Antiquaries at one
of their early meetings of next session, James Linn

Keith, June 2

The Dumas Number.—

I

n reply to numerous inquiries we
may state that the portrait of M. Dumas should form the frontis-

piece to vol. xxi., and the article by Dr. Hofmann be placed
after the index in the beginning of the volume.

ENERGY AND FORCE 1

J March 28, 1873, Clifford delivered a Friday
evening discourse on this subject at the Royal

Institution. By some accident no trace of it, not even
the date or title, appears in the printed Proceedings.
Thus the lecture escaped notice when Clifford’s literary

and scientific remains were collected in the summer of

last year. A few weeks ago I lighted on my own rough
notes of it taken down at the time, probably the only
record now in existence. These I have written out, with
only so much alteration and addition (indicated by square
brackets) as necessary to make them intelligible. The

id dUcourte by the late Prof. Clifl’jrd. With an introduc-
. Moulton.

\June io, 1880

paper thus produced has been seen by Clifford’s friend

and mine, Mr. J. F. Moulton, who (besides his general
competence in mathematical physics) was thoroughly
acquainted with Clifford’s mathematical work and ideas.

Mr. Moulton has added, by way of introduction, some
remarks founded on this intimate knowledge, which will

explain the aims of the discourse and supplement the

too meagre report which is all that I am able to recon-

struct from my notes.

—

F. POLLOCK.]

This lecture was, I think, written as a protest against

certain loose ideas that had become prevalent relating to

energy, motion, and force. The discoveries as to the

equivalence of the many forms of energy and the in-

variability of the total of energy in any system not

operated on by external forces (one case of which is the

whole material universe), had led philosophical writers

and others to treat force as an entity with a separate

existence like matter, and also, like it, indestructible.

The error of thus treating force as an entity with a
separate existence was not an unnatural one in those
who had not much acquaintance with the theories of

physics. No idea is more consonant with the ordinary
modes of thought than that force is a something
operating from without on a body, and producing
effects thereupon in the shape of an alteration of its

motion, so that the quasi-personification of force contained
in the above does not appear to be in any way an un-
warranted conception. The further step, which ascribes

to force an indestructibility as absolute as that of matter,

is due to a confusion in the terms used by mathematicians
themselves in speaking of these subjects, for which
they are to blame. Before the conservation of energy was
fully formulated, mathematicians were acquainted with a
particular case of the general principle, and it had received

the name of conservation of force. This unfortunate

appellation, with all its misleading tendencies, was often

applied to the general principle when the latter first

became known, and hence unscientific writers naturally

assumed that force and energy were convertible terms
and that they were alike indestructible. These erroneous
conceptions had attracted Prof. Clifford’s attention, and
with his usual zeal for preserving scientific ideas from all

taint, he set about correcting them. His mode of doing
so is highly characteristic. He strikes straight at the

root of the matter, and would have us at once cease to

think of force as an entity at all. Indeed he goes so far

as almost to warn us against tolerating the conception

of a cause as distinguished from its effects.

All we know as to force and motion, he says, is

that a certain arrangement of surrounding bodies pro-

duces a certain alteration in the motion of a body. It

has been usual to say that this arrangement of sur-

rounding bodies produces a certain force, and that it is

the action of this force that produces the alteration of

the motion. Why have this intermediate term at all ? Why
should we not go at once from the surrounding circum-

stances to the alteration of motion which follows ? The
intermediate term is only a mental inference either from

the existence of the surrounding circumstances or from

the occurrence of the alteration in the motion
; and if wc

only accustom ourselves to pass from one to the other

without its assistance, it will cease to be necessary, and
like other useless mental conceptions, be gradually for-

gotten. And with it will pass all tendency to give to this

useless mental phantom any such real and material

qualities as indestructibility.

I was not pre ent when the lecture was given, nor do I
j

know otherwise than from these notes how Prof. Clifford

carried out these ideas. But in conversation he had often
]

discussed the matter with me, and made me fully

acquainted with his views on the subject, so that I am
able thus far to confirm the accuracy and completeness

of these note3. It will be seen that he defines force as
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"the change of momentum of a body considered as

depending upon its position relative to other bodies,

thus bringing into direct connection the surrounding

bodies and the consequent alteration of motion and

rendering the conception of force a superfluous one. In

his concluding remarks as to whether we are directly

conscious of force, there is the same tendency. He is

wdl aware that such an attempt as his will be viewed

with very little favour by the not unimportant school of

philosophers who conceive that force is the only thing

that we are directly conscious of, and thus he takes the

opportunity to combat this idea.

The part of the lecture that refers to energy needs no
special remark. He shows, in his usual clear style, at

once how much and how little is contained in the law of

the conservation of energy. So far from containing in

itself the solution of all the changes in the universe, it

tells us only one of the conditions that these must obey,

and gives us very little information, if any, as to the

particular results that follow from the causes that

are at work. It is invaluable as a negative law. It

enables us to reject with absolute certainty countless

hypotheses that would otherwise be temptingly appro-

priate to elucidate the complexities of nature. But
further than that it cannot go. It cannot distinguish

between the innumerable hypotheses that satisfy it, of

which, after all, only one can be true. J. F. M.

No mathematician can give any meaning to the
language about matter, force, inertia, used in current
text-books of mechanics.
The old definition offorce contains the word cause. In

the older writers this is a mere manner of speaking

;

thus Maclaurin defines velocity as the cause of a body
changing its position. We now define it as the rate of
change of position.

Causation is defined by some modem philosophers as
unconditional uniformity of succession, eg., existence of

fire follows from putting a lighted match to the fuel.

This idea must be got rid of to understand force. All
universally true laws of nature are lav/s of co-existence,
not succession. Thus, I want to move a thing and I

push it, and motion follows. This suggests at first sight
the conception of cause and effect being related in succes-
sion. But really you change the rate of motion of a thing
at the time when you push it, not afterwards. So if you
drop a thing from your hand, the letting go and the
falling down are really simultaneous. Again, the change
of motion of a terrestrial body is at every instant
dependent on its distance from the earth’s centre (though
in practice this is neglected for small distances). In every
case the law at work is seen to be a law of co-existence,
not succession.
Momentum may be roughly described as quantity of

motion. A body moving at a speed of say twenty miles
an hour, has a certain quantity of motion. If the same
body goes forty miles an hour there is twice as much
motion ; or if twice as much matter goes twenty miles an
hour, there is also twice as much motion. Momentum is

measured by the quantity of matter moving at a given
rate (mass X velocity).

How is the quantity of matter measured if we compare
bodies of different substances, such as wood and lead ?
Not by size : there is another scale by which the quantity
of matter m a given body, without regard to the kind of
matter, can be measured. [The existence of such a scale
and the possibility of applying it are involved in the idea
of mass,] The simplest method of applying that scale in
practice is to weigh the two bodies to be compared at
the same place.

Force cannot be explained without stating a law of
nature concerning momentum, viz. :

—

Suppose a body with a certain momentum to be the
only body in the universe ; it will go on with the same
momentum.

If there is any change, there is another body, and the
change depends on the position of that body.

The case of bodies in contact is no exception to this

law, but only a particular case. Here the change of

motion is called pressure. The case of bodies not in

contact is illustrated by the motion of the earth about
the sun [under the force of gravitation, as we call it].

In all cases change of motion is connected by invariable

laws with the position of surrounding bodies. Force, then,

has a definite direction [at every instant] at any point in

space, and depends on the position of surrounding bodies,

and may be described as the change of momentum of a
body considered as depending upon its position relative

to other things. It embodies the quality of direction as

well as magnitude. In other words, it is a quantity

having direction .

Force, defined as above, is not conserved at all. It may
appear and disappear ; it is continually being created and
destroyed. “ Conservation of force " is, mathematically

speaking, a contradiction in terms.

Energy [is of two kinds : 1. Energy of motion ; 2.

Energy of position].

1. In a moving body we have a certain quantity of
motion [as explained above under the head of mo-
mentum]. Thus in a moving railway train let the unit of

motion be one carriage going at the rate of one mile per
hour

; then ten carriages going at the rate of twenty
miles per hour have 200 units of motion. [The quantity
of motion or momentum in a body may be regarded as
travelling with the body, and] energy of motion is the rate

at which momentum is earned along.
[It depends on

momentum and velocity jointly, and the energy of motion
of a given body] is known when the velocity is known. In
practice it is convenient to call the actual amount of
energy of motion half this rate. It is expressed by

mv2
[i.e.

f
mv X vfnot m X v* : Clifford, in conversa-

tion],

2. Energy of position is quite a different thing. If I

take a book lying on the table and lift it up, and put it

on the desk above the tabic, it acquires energy of position,

and the energy acquired is measured by the weight
[assuming gravity to be constant] of the book multiplied

by the difference of height between the two positions.

[Energy of position, like force, may be said to exist at

any point of space, whether a body is there or not.] The
difference of energy between two positions is the quantity

of work that must be done to remove a body of unit mass
from one position to the other.

When a body is let fall from a higher position to a
lower one, it has, at the instant when it is let go, no
energy of motion

;
but it gains, in falling, as much

energy of motion as it loses energy of position. It is

found that the sum of energy of motion and energy of
position is always constant'

Force, we have seen, is a quantity which has direction.

Energy is a quantity which can be greater or less, but has
no direction. The name Energy is applied to two dif-

ferent quantities, of which we find the sum to be constant.
This constancy is expressed by including them in the
common name of Energy, and saying that energy is

conserved, or is indestructible. This form of speech
might be applied to other cases of alternate immortality,
where one of two things comes into existence on the
disappearance of the other.

Docs the law of persistence of energy mean no more
than this ? Yes, [it means more when it is used to include
the “correlation of physical forces] **. Other qualities of
bodies are connected with simple energy of motion and
energy of position. Such is heat, which we find by
experiment can be turned into work. Finding it con-
vertible with energy, we call it a form of energy.
Here we have [it seems] three different things included:

energy of motion, energy of position, heat. But as to
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heat, it is further established by experiment that in this

case the energy of motion does really persist as such.
Thus a gas consists of molecules flying about with great
velocity, rotating and vibrating, and so having energy of

motion. All this energy of motion is what we call heat,

and thus heat is a repetition of a known meaning of
energy. Again, heat exists between a radiating body
and the thing it warms

;
now the intermediate space

is filled by the luminiferous ether, which, being elastic,

has in its ultimate parts both energy of motion and
energy of position. In these forms the heat exists in the
space in question.

In the cases of heat and electricity the form of the persist-
ing energy is pretty well ascertained. But there are cases in
which we do not know if it is energy of motion or energy of
position, such as that of chemical energy. In the burning
of coal there is a falling together of carbon and oxygen
[and heat is produced]

;
but we do not know in which of

the two forms, if either, the energy which comes out as
heat existed in the chemical process. For such a case the
conservation of energy is only a probable statement
(though of great probability) to the effect that in all cases
where a physical quality is convertible with energy, that

quality is itself either energy of motion or energy of
position.

General Results.—Force is a quality of position, definite

in magnitude and direction at any point ; not constant.
Energy is the name of two different quantities.

1. Energy of motion, half the rate at which a body
carries momentum.

2. Energy of position, defined by the statement of the
law that the work done in getting from one position to

another is the same by whatever path the change of

position is made.
[The definition of these conceptions helps to clear up

sundry questions of mixed physics and metaphysics.]
1. Is a physical force, such as the attraction of the

earth, analogous to our “exertion of force" in muscular
work ? No, for the sensation of muscular effort is very
complicated. It involves nerve and muscle, which we
know not to be present in the simpler cases, e.g. t the

motion of a stone let fall* To talk of pushing or pulling
in such a case is a personification of external nature.

2. Are we directly conscious of force ? It is often said

in physical and metaphysical works that we are. It may
be true, but it is at least premature. We do not know
that the chemical changes in nerve-matter corresponding
to consciousness are energy (only that they are convertible

with dynamical energy] ; much less do we know that they
are force. If they are energy, it is energy of motion, not
energy of position, since consciousness does not depend on
the position of the nerve-matter [so my notes : sed querre],

3. Is mind a force ? It is held by some that the will

acts as the match to gunpowder, by setting loose a store

of energy, the matter of the brain being in unstable equi-

librium. But you cannot have in nature an absolutely

unstable equilibrium [/>., an equilibrium capable of being
upset by an infinitesimal force], because the universe is not
at rest [and every motion in the universe produces a finite

change, however small, in the resultant force at every
point of space]. Therefore if mind is force, operating
in the way suggested, it must be able to create a deter-

minate quantity of energy. This is a supposition which,
if trifle, would destroy its own evidence

;
for it would

destroy the uniformity of nature, on which all possibility

of inference ultimately rests.

[The discourse concluded by pointing out that even
from a purely scientific point of view, metaphysical
speculation is to be encouraged as a spur to science.]

ECHIS CARINATA
'T'HOSE who are interested in the poisonous snakes

of India may have an opportunity of seeing one
of the most interesting and destructive of these reptiles,

now in the Zoological Society's Gardens in Regent’s
Park.

The snake I refer to is a fine specimen of the Echis
carinata

,
which has recently arrived from India, and is

the first of its kind, I am told, that has been received
alive in this collection. I think it is probable, however,
that a snake so common in some parts of India must have
been brought alive to England before ; but at any rate it

is rare, and sufficiently interesting to claim attention,

especially as it is healthy, vigorous, and active, and readily

shows its peculiar habits, in the attitude it assumes ana
the rustling sound it gives rise to by the friction of the
carinated scales of one fold of its body against those of

the other when alarmed, and in the aggressive position

which it takes up when prepared to strike, which it does
most viciously by launching out its head and the anterior

part of its body from the centre of the convoluted folds

into which it has arranged itself. There are, I believe,

only two true vipers in India (though there are several

Crotalidas), the Daboia russellii’, or chain viper, or

ticpolonga, and the Echis carinata. The daboia is

well known here, and there are, or have been lately,

fine specimens in the Society’s collection; but the
ccliis is not so well known, though common enough in

India.

It is much smaller than the Daboia, and is very active

and dangerous. It is known in Sind as the “ kuppur ”
; in

other parts of the country as “ phoorsa ”
; about Delhi it

is “afae,” or “afai" (a word of Arabic origin). Russell calls

it “horatta pam/ It seldom attains more than the length

of 20 to 22 or 23 inches; probably 15 or 16 inches is

more common, and is from 2 to 2J or 3 inches in circum-
ference at the thickest part of the body.

It is very fierce and aggressive, always ready to attack.

It throws itself into a double coil, the folds of which are

in perpetual motion
;
the whole body does not necessarily

change its place, and as they rub against each other they
make a loud rustling sound, which may be mistaken for

hissing. This is produced by the three or four outer rows
of carinated scales, which are prominent and point down-
wards at a different angle to the rest ; their friction

against each other causes the loud rustling sound which
gives notice of the presence of the echis, as does the

rattle of the crotalus.

I have never heard this viper hiss
; though the daboia

does so loudly. It is of a brownish-grey colour, with white

and dark spots, and a waving whitish band on either side

of the body. On the head there is a peculiar mark some-
thing like a cross. Its fangs are very long and mobile,

and its poison very active, destroying a fowl in two or

three minutes. In Sind, and some other parts of India

where it is very common, it causes considerable loss of

human life, though I believe it is not so destructive on the

whole as cither the cobra or Bungarus cceruleus (Krait),

which are more generally distributed over the peninsula.

I have not seen it in Bengal, but it is common in the

North-West Provinces, Punjab, Sind, and. Central Pro-

vinces, and Southern India in the Carnatic, and about

Madras.
Its aggressive aspect when roused, the vicious eye, its

peculiar method of folding itself, the rustling of its scales,

and the rapidity with which it strikes, make it, when living,

an object of considerable interest.

In the same collection there is a fine specimen of

another very rare colubrine venous snake, the Ophio-

phagus elapSy which gives an opportunity not often

available even in India, where the snake is found only in

certain localities, of studying its peculiar habits and food,

which consists of other snakes. It is as deadly as the

cobra, to which it is nearly allied; but from its com-

parative rarity and the nature of its habitat it does not

contribute so largely to the death-rate as that snake or

even as the little echis*

J. Fayrer
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CONTRIBUTIONS TO MOLECULAR PHYSICS
IN HIGH VACUA 1

II.

I
T has been shown that the stream of molecules are

shot off from the negative pole in a negatively charged

condition, and their velocity is owing to the mutual

repulsion between the similarly electrified pole and

molecules. It became of interest to ascertain whether

lateral repulsion was exerted between the molecules

themselves. If the stream of molecules coming from the

negative pole carried an electric current, two parallel

rays should exert mutual attraction
;
but if nothing of the

nature of an electric current was carried by the stream, it

was likely that the two parallel rays would act simply as

negatively electrified bodies and exert lateral repulsion.

This was not difficult to put to the test of experiment.

A tube was made with two flat aluminium terminals,

a bf close together at one end, and one terminal, c, at the

other, as shown in Fig. 11. Along the centre of the tube,

cutting the axis obliquely, is a screen of mica, painted
over with a phosphorescent powder, and between the
screen and the double poles, ab

y
is a aisk of mica crossing

the axis of the tube, and therefore nearly at right angles

i*5

to the phosphorescent screen. In this mica disk are two
slits—-one opposite each pole a and running in such a
direction that the molecular streams emanating from a
and b when made negative shall pass through the slits,

forming two horizontal sheets. These sheets striking

against the oblique screen will be made evident as two
horizontal lines of light. The poles a and b were some-
what bent, so that the lines of light were not quite
parallel, but slightly converged. The tube being properly
exhausted, the pole a was made negative, and c positive,

the lower pole b being left idle, A sharp ray of phosphor-
escent light shot across the screen along the line df The
negative wire was now transferred from a to b

t
when a

ray of light shot along the screen from e to/. The two
poles a and b were now connected by a wire, and the two
together were made the negative pole. Two lines of
light now shone on the screen, but their positions, instead

of being, as before, ///and ef were now dg and e h, as

shown by the dotted lines. The wire joining the poles

ab was removed, and the pole a made negative ; the ray
from it followed the line df as before. While the coil

was working, another wire hanging loose from the pole b
was brought up to a

y
so as to make them both negative.

Instantly the raych shot across the screen, and simul-

II. Fir,. I a.

taneously the ray df shifted its position up to dg. The .

same phenomena were observed when the pole b was
j

connected with the coil, and contact was alternately made
'

and broken with a; as the ray dg shot across, the ray ef
dipped to eh .

These experiments show that two parallel rays of mole-
cules issuing from the negative pole exert lateral repulsion

,

acting like adjacent streams of similarly-electrified bodies.

Had they carried an electric current they should have
attracted each other, unless, indeed, the attraction in this

case was not strong enough to overcome the repulsion.

Many experiments have been made to ascertain the
law of the action of magnets and of wires carrying
currents, on the stream of molecules.
As an indicator, a small tube, as shown in Fig. 12, was

employed. The two poles are at a and b, a being the
negative. At c is a plate of mica with a hole in its centre,
and at d is a phosphorescent screen. A sharp image of
the hole in the mica is projected on the centre of d

y
and

the approach of a magnet causes this bright spot to move
to different parts of the phosphorescent screen.

A large electro-magnet was used, actuated by two
Grove's cells, and the indicator tube was carried round
the magnet in different positions and the results noted.

The molecular stream when under no magnetic influ-

ence passes along the axis of the tube, as shown by
the small arrow (Fig. 12). It will be seen that the indi-
cator can occupy three different directions in respect to
the magnet. The magnet being held horizontally, the
direction of the molecular stream may be parallel to the
axis, tangential to it, or at right angles to it, In either of
these positions, also, the stream may be directed one way
or the other (by turning the tube round endwise). In
these different positions various results are obtained
which are easily illustrated with a solid model, but are

1 “Contribution* to MobcuUr Phytic* in High Vacua. Magnetic Deflec-
tion of Molecular Trajectory ; Law* of Magnetic Rotation in High and Low
Vacua; Photpborogenic Properties of Molecular Discharge/* By William
Crookes, F.R.S. (Extracts from a paper in the Philosophical Transactions
6C the Royal Society, Part a, 1879.) Continued from p. 104.

somewhat complicated to explain by means of flat

drawings. They are fully described in the paper.
A long tube was made similar to the small indicator

shown in Fig. 12, but having a molecular trajectory six

inches long. It was only exhausted to the point at which
the image of the spot was just seen sharply defined on
the screen, as at higher exhaustions the action of mag-
netism is less. The phosphorescent screen was divided
into squares for convenience of noting the deflection of

the spot of light. So sensitive was this to magnetic
influence, that when the tube was placed parallel to the
earth’ s equator the earth’ s magnetism was sufficient to

cause the spot to move 5 millims. away from the position

it occupied when parallel to the dipping needle (in which
position the earth's magnetism aid not appear to act).

When held equatorially and rotated on its axis, the spot
of light, being always driven in one direction independent
of the rotation of the tube, appeared to travel round its

normal position in a circle of 10 millims. diameter.

1 have long tried to obtain continuous rotation of the

molecular rays under magnetic influence, analogous to

the well-known rotation obtained at lower exhaustions.
Many circumstances had led me to think that such rota-
tion could be effected. After many failures an apparatus
was constructed as follows, which gave the desired
results :

—

A bulb (Fig. 13) was blown of German glass,'and a
smaller bulb was connected to each end of the larger
bulb by an open, very short neck. At each extremity
was a long aluminium pole projecting partly into the
large bulb and turned conical at the end. After good
exhaustion the passage of an induction current through
this apparatus fills the centre bulb with a very fine green
light, whilst the neck surrounding the pole which happens
to be negative is covered with two or three dark and
bright patches in constant motion, following each other
round first one way and then the other, constantly chang-
ing direction and velocity, sometimes dividing into ether
patches, and at others fusing together into one. After a
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little time, probably owing to the magnetism of the eartbf

or that of the core of the induction coil not far off, the

movements sometimes become more regular, and slow

rotation takes place. The patches of light concentrate

into two or three, and the green light in the bulb gets

more intense along two opposite lines joining the poles

forming two faintly outlined patches, which slowly move

Batten/

Fie. 13. Fig. 14

round the bulb equatorially, following each other a semi-
circumference apart.

An electro-magnet placed beneath in a line with the
terminals (Fig. 13) converts these undecided movements
into one of orderly rotation, which keeps up as long as
the coil and magnet are at work.

In order to compare accurately the behaviour of the
molecular streams at high exhaustions with that of the
ordinary discharge through a moderately rarefied gas,
another tube was taken having the upper pole an
aluminium wire, and the lower one a ring, Fig. 14, It

was only exhausted to such a point that the induction
spark should pass freely from one pole to the other in the
form of a luminous band of light, this being the form of
discharge usually considered most sensitive to magnetic
influence. This tube was also mounted over an electro-

'n\ d

Class l . Class c.

Fig. i 5 -

Nj IN
Class d.

magnet, and the two sets of apparatus being actuated
successively with the same coil and battery, the following
observations were made.
The tubes will be distinguished by the terms “high

vacuum” (Fig. 13) and “low vacuum” (Fig. 14). The
rotation produced in each tube will be recordea in the
direction in which it would be seen by an observer above,

looking vertically down on iht tube, his eye being in a
line with the terminals and with the axis of the magnet.
When the rotation thus viewed is in the direction of the
hands of a watch, it is called directs the opposite move-
ment being called reverse* To facilitate a dear apprecia-
tion ofthe actions, an outline sketch (Fig. 15) accompanies
each experiment. The shape of the tube shows whether
it is the high or low vacuum tube, and the letter D or r
shows the direction of rotation.

a. Upper pole of electro-magnets north.

Induction current passing through tubes so as to
make the top electrode positive.

Rotation in the high vacuum direct.

Rotation in the low vacuum direct.

b . Upper pole of magnets north .

Top electrode of tubes negative.

Rotation in high vacuum direct'.

Rotation in low vacuum reverse.

c. Upper pole of magnets south.

Top electrode of tubes positive.

Rotation in high vacuum reverse.

Rotation in low vacuum reverse.

d Upper pole of magnet south.

Top electrode of tubes negative.

Rotation in high vacuum reverse.

Rotation in low vacuum direct

.

These experiments show that the law is not the same at
high as at low exhaustions. At high exhaustions the
magnet acts the same on the molecules whether they are
coming to the magnet or going from it, the direction of
rotation being entirely governed by the magnetic pole
presented to them, as shown in cases a and b where the
north pole rotates the molecular stream in a direct sense,
although in one case the top electrode is positive and in

the other negative. Cases c and d are similar
;
here the

magnetic pole being changed, the direction of rotation

changes also. The direction of rotation impressed on the
molecules by a magnetic pole is opposite to the direction
of the electric current circulating round the magnet.
The magnetic rotations in low vacua are not only fainter

than in high vacua, but they depend as much on the
direction in which the induction spark passes through the
rarefied atmosphere, as upon the pole of the magnet pre-

sented to it. The luminous discharge connecting the
positive and negative electrode carries a current, and the
rotation is governed by the mutual action of the magnet
on the perfectly flexible conductor formed by the
discharge.

In high vacua/ however, the law is not the same, for in

cases b and d similar arrangements produce opposite
rotations in high and in low vacua. The deflection

exerted by a magnet on the molecular stream in a high
vacuum may be compared to the action of a strong wind
alowing across the line of fire from a mitrailleuse. The
deflection is independent of the to-and-fro direction of
the bullets, and depends entirely upon the direction of

the wind.

I have already mentioned that platinum will fuse in the

focus of converging molecular rays projected from a

concave pole. If a brush of very fine iridio-platinum

wire, which has a much higher fusing point than platinum,

be used to receive the molecular bombardment, a brilliant

light is produced, which might perhaps be utilised.

A piece of apparatus was constructed in which a plate
of German glass was held in the focus of the molecular
bombardment The vacuum ivas so good that no hydro-
gen or other lines could be seen in the spectrum of the
emitted light. The focus was now allowed to play on the

glass, when the glass soon became red hot. Gas appeared
in the tube, and hydrogen lines now were visible in the

spectrum. The gas was pumped out until hydrogen dis-

appeared from the spectrum. It was now possible to heat

the glass to dull redness without hydrogen coming in the

tube ; but as soon as the heat approached the fusing point
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the characteristic lines appeared. It was found that how-

ever highly I heated the glass and then pumped the tube

free from nydrogen, I had only to heat the glass to a still

higher temperature to get a hydrogen spectrum in the

tube, I consider the hydrogen comes from vapour of

watery which is obstinately held in the superficial pores,

and which is not entirely driven off by anything short of

actual fusion of the glass. The bubbles noticed when the

disintegrated and fused surface of the tube was examined
under the microscope are probably caused by escaping
vapour of water.

When the negative discharge has been playing for

some time on German glass, so as to render it strongly

phosphorescent, the intensity of glow gradually dimi-
nishes, Some of this decline is due to the heating of the
glass or to some other temporary action, for the glass

partially recovers its property after rest ; some is due to a
superficial change of the surface of the glass j but part of

the diminished sensitiveness is due to the surface of the
glass becoming coated with this brown stain.

The luminous image of a hole in a plate of mica was
projected from a platinum plate used as a negative pole,
to the side of a glass bulb. The coil was kept playing for
some time until the inside of the bulb was thoroughly
darkened by projected platinum. Although a bundle of
molecular rays could be seen all the time passing from the
platinum through the hole in the mica to the glass, where
it shone with a bright green light, I could detect no trace
of extra darkening when the part of the glass formerly
occupied by the green spot was carefully examined.
Platinum is a metal which flics off in a remarkable
manner when it forms the negative pole. It therefore
appears from this experiment that the molecular stream
does not consist of particles of the negative pole shot off
from it.

One of the most striking of the phenomena attending
this research has been the remarkable power which the
molecular rays in a high vacuum possess of causing phos-
phorescence in bodies on which they fall. Substances
known to be phosphorescent under ordinary circumstances
shine with great splendour when subjected to the negative
discharge in a high vacuum. Thus, a preparation of
sulphide of calcium, much used now in Paris for coating
clock faces which remain luminous after dark, is invalu-
able in theseTesearches for the preparation of phospho-
rescent screens whereon to trace the paths and trajectories
of the molecules. It shines with a bright blue-violet
light, and when on a surface of several square inches is
sufficient to light up a room. Modifications of these phos-
phorescent sulphides shine with a yellow, orange, and
green light.

*

The only body I have yet met with which surpasses
the luminous sulphides both in brilliancy and variety of
colour is the diamond. Most of these gems, whether cut
or in the rough, when coming from the South African fields,
phosphoresce of a brilliant light blue colour. Diamonds
from other localities shine with different colours, such as
bright blue, pale blue, apricot, red, yellowish-green,
orange, and bright green. One beautiful green diamond
in my collection when phosphorescing in a good vacuum
gives almost as much light as a candle

;
the light is pale

green—-almost white. A beautiful collection of diamond
crystals kindly lent me by Prof. Maskelyne phosphoresce
with nearly all the colours of the rainbow, the different
faces glowing with different shades of colour.

Next to the diamond, alumina in the form of ruby is
perhaps the most strikingly phosphorescent stone I have
examined. It glows with a rich, lull red

; and a remark-
able feature is that it is of little consequence what degree
of colour the earth or stone possesses naturally, the
colour of the phosphorescence is nearly the same in all
cases

; chemically precipitated amorphous alumina,
rubies of a pale reddish-yellow, and gems of the prized
pigeon’s blood ” colour, glowing alike in the vacuum,

thus corroborating E. Becquerel’s results on the action
of light on alumina and its compounds in the phospho-
roscope (Annates de Chimte 'et ae Physique

,,
ser. 3, vol.

lvii.). Nothing can be more beautiful than the effect

presented by a mass of rough rubies when the molecular
discharge plays on them in a high vacuum. They glow
as if they were red hot, and the illuminating effect is

almost equal to that of the diamond under similar

circumstances.
By the kindness of M. Ch. Feil, who has placed large

masses of his artificial ruby crystals at my service, I have
been enabled to compare the behaviour of the artificially

formed crystals with that of the natural ruby. In the
vacuum there is no difference whatever ; the colour of
the phosphorescence emitted by M. Feil's crystals is of

just as an intense a colour, and quite as pure in character,

as that given by the natural stone. This affords another
roof, if one were needed, that Messrs. Fremy and Feil

ave actually succeeded in the artificial formation of the

veritable ruby, and have not simply obtained crystals

which imitate it in hardness and colour.

The appearance of the alumina glow in the spectroscope
is remarkable. There is a faint continuous spectrum
ending in the red somewhere near the line B ; then a
black space, and next an intensely brilliant and sharp red
line to which nearly the whole of the intensity of the
coloured glow is due. The wave-length of this red line,

which appears characteristic of this form of alumina,
is 689*5 m.m.m., as near as I can measure in my
spectroscope

;
the maximum probable error being about

± ‘

3 .

This line coincides with the one described by E,
Becquerel as being the most brilliant of the lines in the
spectrum of the light of alumina, in its various forms,
uhen glowing in the phosphoroscope.
This coincidence affords a good proof of the identity of

the phosphorescent light, whether the phosphorescence
be produced by radiation, as in Becquerel's experiments,
or by molecular impact in a high vacuum.

1 have been favoured by my friend Prof. Maskelyne
with the following notes of results obtained on submitting
to the molecular discharge various crystals which he lent
me for the purpose of these experiments :

—

u Diamond crystals. Avery small crystal, exhibiting
large cube faces with the edges and angles truncated, was
of a rich apricot colour, the dodecahedral faces of a clear
yellow, and the octahedral of another yellow tint. No
polarisation of the light was detected. Some were opaque

;

some gave a bluish hazy light.
“ Emerald. A small hexagonal prism gave out a fine

crimson-red colour. The light was polarised, apparently
completely, in a plane perpendicular to the axis ; this

would correspond therefore to extraordinary rays which
in emerald, as a negative crystal, represent the quicker
rays vibrating presumably parallel to the optic axis of the
crystal.

“ Other emeralds behaved in the same way, though the
illumination in two others experimented with appeared
confined more particularly to one end—the end opposite
to that at which the crystals presented some (in one
instance fine) terminal faces.

“ Beryls exhibited no corresponding phenomena.
‘‘Sapphires gave out a bluish-grey light, distinctly

polarised in a plane perpendicular to the axis. In this

case, again, the ray developed corresponds to the extra-

ordinary or quicker ray.
“ Ruby gives out a transcendently fine crimson colour,

exhibiting no marked distinction in the plane of its polar-
isation, though in one part of a stone the colour was
extinguished by a Nicol prism with its long diagonal
parallel to the axis of the crystal. Here, therefore, also
the light was that of the extraordinary ray.
“ It seemed desirable to determine the nature of the

phenomena in the case of positive crystals, and accord*
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iugly crystals of quartz, phenakite, tinstone, and hyacinth
(zurcon), were placed in a tube and experimented on.
u The only crystals that gave definite results were tin-

tone and hyacinth. A small crystal of the former mineral
glowed with a fine yellow light, which was extinguished
almost entirely when the long diagonal of the Nicol was
peipendicular to the axis of the crystal.

“Here, therefore, the plane of polarisation of the
emitted light was parallel to the axis of the crystal, and
here it is again the quicker, though in this case (of an
optically positive crystal) it is the ordinary ray which
corresponds to the light evoked by the electric stream.

t

“ So for, then, the experiments accord with the quicker
vibrations being called into play, and therefore in a
negative crystal the extraordinary and in a positive
crystal the ordinary is the ray evoked.
“A crystal of. hyacinth, however, introduced a new

phenomenon. In this optically positive crystal the
ordinary^ ray was of a pale pink hue, the extraordinary
of a very beautiful lavender-blue colour. In another
crystal, like the former from Expailly, the ordinary ray
was of a pale blue, the extraordinary of a deep violet. A
large crystal from Ceylon gave the ordinary ray of a
yellow colour, the extraordinary ray of a deep violet hue.

"Several other substances were experimented on,

including some that are remarkable for optical proper-

ties, among which were tourmaline, andalusite, enstatitc,

minerals of the augite class, apatite, topaz, chrysoberyl,

peridot, garnets of various kinds, and parisite. So far,

however, these minerals have given no result, and it will

be seen that the crystals which have thus far given out

light in any remarkable degree are, besides diamond,
uniaxal crystals (an anomaly not likely to be sustained by
further experiment)

; and the only conclusion arrived at

is, that the rays whose direction of vibration corresponds
to the direction of maximum optical elasticity in the

crystal are always originated where any light is given out.

As yet, however, the induction on which so remarkable a

principle is suggested cannot be considered sufficiently

extended to justify that principle being accepted as other

than probable.” William Crookes

ON THE LAW OF FATIGUE IN THE WORK
DONE BY MEN OR ANIMALS

'T'HE Rev. Dr. Haugbton, of Trinity College, Dublin,
A has recently brought to a conclusion a series of

papers on Animal Mechanics published in the Proceedings
of the Royal Society. The ninth of these papers was
appointed the Croonian Lecture for the present year, and
the tenth paper doses the series.

The most important subject involved in these papers is

the experimental determination of the law that regulates

fatigue in men and animals, when work is done, so as to

bring on fatigue.

Many writers, such as Bouguer, Euler, and others, have
laid down mathematical formulae, connecting the force
overcome with the velocity of the movement ; but these
theoretical speculations have never received the assent of
practical engineers.

Venturoli points out a method of observations and
experiments which would serve to determine the form of
the function which expresses the force in terms of the
velodty, after which a lew carefully planned experiments
would determine the constant coefficients

;
ana he adds

that w such a discovery would be of the greatest usefulness
to the science of mechanics, upon which it depends, how
to employ, to the greatest possible advantage, the force
of animal agents.”

Dr. Haugbton believes that he has found the proper
form of this function, by means of experiments, ana sums
it up m what he calls the Law ofFatigue,

which he thus
exoresseft •— * >

The product of the total work done by the rate of work
is constant

,
at the time whenfatigue stops the work.

If W denote the total work done, the law of fatigue

gives us—

W^- - const.

or W*
T const. (i>

The experiments made by Dr. Haugbton from 1875 to
1880 consisted chiefly in lifting or holding various weights

by means of the arms
;
the law of fatigue giving, in each

case, an appropriate equation, with which the results of

the experiments were compared. When the experiments

consisted in raising weights on the outstretched arms, at

fixed rates, the law of fatigue gave the following expres-

sion—
(w + afn = A (2)

where wf
u, are the weight held in the hand, and the

number of times it is lifted, A is a constant to be deter-

mined by experiment, and a another constant depending
on the weight of the limb and its appendages.
The equation (2) represents a cubical hyperbola.
The useful work done is represented by the equation

—

(3)
A wwn — -— ....

{w + a

y

This denotes a cuspidal cubic, and the useful work is a
maximum, when w «= a, or the weight used is equal to
the constant depending on the weight of the limb and its

appendages.
When the weights were lowered as well as raised at

fixed rates, and no rest at all permitted, the law of fatigue

became

—

!<!±JZ*>-A (4)

where //, are the number and time of lift, A is a constant
depending on experiment, and /3 is a constant involving

the time of lift (r) at which the maximum work is done.

Equation (4) denotes a cuspidal cubic.

When the weights arc held on the palms of the out-

stretched hands, until the experiment is stopped by
fatigue, the law becomes

—

{w + a)*/ = A . . . . . (5)

where / is the whole time of holding out.

This equation denotes a cubical hyperbola.

The Law of Fatigue seems, in itself, probable enough,
but of course its real value depends on its agreement with
the results of experiment

If W denote the total work done and R the rate of

work, the law becomes, simply

—

W X R = const (6)

If different limbs, or animals were used, each working in

its own way, and under its own conditions, the Law of
Fatigue would become

—

WR= W1 R1 + W2 R,+ W3R3 + 8cc . (7)

and tbe problem for the engineer would be, so to arrange

the work and rate of work of each agent employed, as

to make the useful work a maximum, the work both
useful and not useful, in all its parts, remaining subject

to the conditions imposed by equation (7).

In using equation (5) in his concluding paper, detail-

ing the results of experiments made on Dr. Alexander
Macalister, Dr. Haughton treats a as an unknown quantity,

and finds from all the observations its most probable

value to be—
a — 5*68 lbs.

This result was compared with that of direct measure-

ments made on Dr. Macalister himself, and indirect

measurements made on the dead subject, from all of

which Dr. Haughton concluded the value of a to be—
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A LACUSTRINE VOLCANO

I
N a recent number of La Nature further details, fui

nished by the French Consul of San Salvador, M.

.

Laferri&re, are given concerning the recent volcanic ph<

nomenon in Lake Ilopango in that State. The accon

panying illustration, from a photograph, will show th

nature of the crater which has risen in the midst of tc

lake. Earthquakes were felt in San Salvador in the first

half of January of this year; there were

shocks, less violent, however, than those of 1876. These
earthquakes had their centre in the vicinity of Lake
Ilopango, in the midst of which rose three volcanic

•— —J u This new crater,

lars

,
ow-

ever, about" twenty metres. An attempt was made to

approach it in a boat, but the waters were all in a state of

ebullition from contact with the burning rock, and gave

off torrents of steam. An abundant column of smoke
rose in the air, assuming the aspect of an immense cloud,

which was seen from a great distance, and formed an

imposing spectacle. The phenomenon was preceded by

an exceptional rising of the lake, increased by the abun-

dant winter rains. According to an old tradition the

Aspect of the Volcano in Lake Ilopango. (From a Photograph,)

Spaniards maintain that when the lake rises earthquakes
are to be feared. Formerly, also, it was the custom to

dig trenches to facilitate the escape of the waters. This
practice was followed without intermission for a century,

and volcanic phenomena did not appear during all that

time. The present phenomena- seem to justify this

tradition.

If it is difficult to explain the fact it is still interesting
to remember that a great number of volcanoes are sub-
marine, that others are found for the most part in islands
or in maritime regions, and that water may be one of the
feeders of volcanic fires. Lake Ilopango, also known as
Lake Cojutepec, is, according to M. Laferrifcre, a sunk
crater. It is in the volcanic line, and it is a general fact
in Central America that lakes alternate with volcanic
cones. The water of this lake is brackish, very bitter,

and almost viscous. It gives off sometimes, here and
there, bubbles of sulphohydric acid gas. The lake is

about 12 kilometres long by 16 broad; the depth is

unknown. It is about 12 kilometres from the -city of

San Salvador. The Consul of France in Guatemala,
M. de Thiersant, states that Lake Ilopango has now a
temperature of 38° C. on its shore, and is in complete
ebullition round the volcano. All the fishes are cooked
and float upon the surface, with a great number of shell-

fish and other aquatic animals. The volcano continues
to rise, and the level of the lake is being gradually

lowered.

NOTES
The candidates whose names we gave in a recent number

(vol. xxi. p. 616) were elected Fellows of the Royal Soeiety at

the meeting of last Thursday. They are :—Dr. Clifford AUbutt,

Prof. J. Attfield, Mr. H. E. Blanford, the Rev. H.
Dallinger, Mr. Thiselton Dyer, Lieut.-CoL Godwin-AtBten, the

Bishop of Limerick, Prof. D. E. Hughes, Mr. H. M. Jeffery,
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Prot F. M'Coy, Mr. J. F. Moulton, Prof. C. Niven, Dr. J. Rae,

Prof. J. E. Reynolds, Dr. W. A. Tilden.

In the last number of the Berlin Chemical Society’s Journal
Prof. V. Meyer announces that he has been able to determine

Hie density of iodine vapour at a considerably higher temperature

than before, and that he has obtained values closely approxi-

mating to those required on the assumption that the gas then

oonsists of monatomic iodine molecules. He proposes to extend

his observations, if possible, to still higher temperatures, in order

to ascertain whether the dissociation can be carried further ; for

this porpose he proposes to employ the recently described oil

furnace of Deville and Troost, which is capable of fusing

porcelain, and he hopes to be able to make use of vessels of

graphite if those of porcelain are not sufficiently refractory.

From a copy of some correspondence which has passed
between Sir Joseph Whitworth and Lord Beaconsfield, we see

that Sir Joseph wrote to his Lordship on February 21, calling

his Lordship’s attention to what he had done so far back as

twenty-four years since to the improvement of rifled arms.
44 By means of elaborate and careful experiments J obtained

facts, and established certain law's, both w ith regard to artillery

and small arms. These laws have never been invalidated.

Some, though denied and disregarded at the time, are now
accepted without question by all who have studied the subject,

not only in this country but abroad ; while others, equally im-

portant, have not yet been acted upon.” Sir Joseph, after stating

<hat he is anxious to point out the very unsatisfactory nature of

the present system of determining questions or rather of advising

the responsible Minister on subjects which require a knowledge

of mechanics and metallurgy, says : “I believe I am not

doing any injustice to the officer or officers w ho have, or who
have had, for years past, to advise the Secretary of State for

War in these matter^, when I say they have no such knowledge

—they cannot have it. The very fact that they are able and

distinguished soldiers precludes it. N or, as far as I am aware,

has the possession of mechanical knowledge, or of what I may
term a mechanical instinct, any bearing on their ^ election for a

post for which administrative ability is necessarily a first qualifi-

cation. Further, the War Office has no such skilled technical

advisers as the Admiralty has in naval arch tects and naval

engineers. It is to this that I attribute the deficiency in our

artillery and small arms. Instead of being, as we might be, in

advance of other nations, it is a question whether vre are on a

level with some of them.” Sir Joseph then asks the favour of

an interview, in order to bring this matter more dearly before

Lord Beaconsfield, who received the request very favourably.

Unfortunately, before Sir Joseph was able to carry out his disin-

terested intentions, he was compelled to leave the country on

account of his health.

A new skating surface called "crystal ice ” has been invented

by Dr. Calantarients of Scarborough. Considering that after

all ice is merdy a crystalline substance, and that there is no lack

of substances that are crystalline at ordinary temperatures, Dr.

Calantarients experimented with a variety of salts, and after a
time succeeded in making a mixture consisting mainly of car-

bonate and sulphate of soda, which, when laid as a floor.by his

plan, cm be skated on with ordinary ice-skates ; the resistance

of the surface is just equal to that of ice, it looks like ice, and
indeed when it has been skated on, and got " cut up ” a little

the deception is quite astonishing ; a small experimental floor

has lieen laid in the skating rink at Prince’s, and has proved so

successful that no doubt a large floor will be laid there or at
some other convenient place in the autumn. This floor will
obviously have great advantages, both over artificial ice floors,
which are very expensive indeed, and over floors for roller-
skating. The surface can at any time be made smooth again by

steaming with an apparatus for the purpose, and the floor itself

when once laid will last for many years. It is interesting to

observe that the mixture of salts used contains about 60 per cent,

of water of crystallisation, so that after all the floor consists

chiefly of solidified water.

Members of the General Committee and others who have not

yet paid their subscriptions to the Clifford Testimonial Fund are

requested to forward them to Messrs. Robarta, Lubbock, and

Co., or to either of the honorary secretaries, Dr. Corfield,

No. 10, Bolton Row, Mayfair, W., and Dr. Lee, No, 6, Savile

Row, W.

In our next number we shall give the first instalment of a

paper by Drs. De La Rue and II. W, MUller, on some of their

most recent Experimental Researches in Electricity. The

second instalment of this paper w ill be accompanied by a fine

plate illustrating the experiments, kindly furnished to us by Dr.

De La Rue.

We under.- Land that a most interesting entomological problem

has been solved. The singular aquatic animal originally described

by Latreille as a crustacean under the name Prosopistoma , and

which the French entomologists have affirmed to be the aquatic

condition of an infect of the family Ephemcnd(C
y has been traced

through all its transformations by M. Vayssi&re, and the result

is fuch as to entirely confirm their belief.

The Annual Visitation of the Royal 01*ervatory was made
on Saturday, when the Astronomer-Royal presented bis usual

report.

The first of the Davis Lectures for 1S80, on 44 Teeth,” by
Prof. Flow er, w as given in the lecture-room in the Zoological

Society’s Gardens, in the Regent’s Park, on Thursday last week.

The other lectures are as follows the hour of lecture being

5 p.m. :—June 10,
44 Cats,” by Prof. Mivart, F.R.S.

; June 17,

“Tadpoles” by Trof. Parker, F.R.S.
; June 24, "Hawks mul

Hawking,” by J. E. Hnrting, F.Z.S. ; July 1, "Cuttle-fishes

and Squids” by Prof. Huxley, F.R.S.
; July 8, " Waterfowl,”

by P. L. Sclater, F.R.S. ; July 1$, "Birds,” by W. A. Forbes

F.Z.S. These lectures will be free to Fellows of the Society

and their friends, and to other vi-itors to the Gardens.

As we announced last week, the annual meeting of the Helvetic

Society of Natural Science will be held at Bricg (Canton Valais),

at the foot of the Simplon, on September 12 to 15. The great

building of the college and the palace of Baron Stockalper are

at the disposal of the Society. The -committee speak in

glowing terms of the various attractions which will be found in

this locality by geologi-ts, mineralogists, and entomologists, the

"generous wine of Valais” being not the least among the

attractions promised to botanists.

The twelfth meeting of the Scandinavian Naturalists and

Physicians w ill take place at Stockholm on July 7 to 14 inclusive.

A numerous attendance is expected from Denmark and Norway,

as w ell as from other countries.

A large German Horticultural Exhibition is planned for the

summer of 1882. It will be held at Bremen in connection with

the twenty-fifth anniversary of the foundation of the Horticultural

Society of that city.

It is believed that the engineers of the St. Gothard Tunnel

w ill be able to overcome the difficulty arising from the threatened

collapse of the passage in the part known as. the " Windy

Stretch.” According to Trof. Coiladon, the strata in this section

are composed of a calcareous aluminous schist, which has a great

affinity for moisture, and swells enormously on exposure to the

air. If a tunnel were made through Mont Blanc, 3»ooo metres

of similar material would have to be pierced and vaulted.
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M. Brissk has been elected to fill the place vacated by the

death of General Morin in the Section of Mechanics of the Pans

Academy of Sciences.

The Vesuvius railway was opened on the 6th inst. with much

ceremony. It was found to work with perfect satisfaction.

An experiment with Jamies electric candle was made on a

large scale at the works of the Compagn'e G^n^rale d’Electridt^,

67, Avenue du Marine, Paris, on June 3. About 1,900 people

had been invited, amongst them the principal authorities of the

French Republic. The light was found steady, but it remains

to be seen whether the expense is smaller than with other systems,

and the apparatus can work during a series of days. The candles

are moved by a combination analogous to Wild’s patent. The

weight of wire utilised for each of these frames is 600 to

700 grammes, which shows a length of about 80 metres. M.

Jamin wants tension for working his candles, and his Gramme

machines rotated with a very great velocity. The scene

was very picturesque and the general impression was good,

although not enthusiastic, as has been reported in several

political papers.

The Swiss Naturalists Association have deckled to erect the

Meteorological Observatory, the establishment of which was

recommended to them by the International Meteorological

Congress which met at Rome last year, upon the Santis

Mountain, in the canton of Appenzell. This peak is belter

adapted for the purposes of meteorological observation than any

other one in Switzerland, on account of its comparatively isolated

position. The observatory will cost about 320/., besides which

360/. will be spent annually for its maintenance and staff.

Mr. G. H. Kinahan writes us that a wooden hut has been

discovered lately under sixteen feet of bog by Thos, Plunkett,

M.R.I.A., of Enniskillen. It is remarkable that this structure

is at the same depth as the similar structure found at Dnimkelin,

and described by Wilde in the Catalogue of the Royal Irish

Academy.

A large crowd is attracted every night to the Palais dc

1’ Industrie, Paris, where are burning regularly 400 Jablockhoff

lights, on the occasion of the Exposition des beaux Arts, a floral

exhibition having taken place in the nave from June 1 to 10, the

scene in the nave surpassing description.

Electric light experiments on a large scale will be conducted

with Wild candles at the Universal Exhibition of Melun. The
gardens will be opened every night and lighted by electricity.

An international exhibition was opened at Brussels on Junc I

by the king. It is a private speculation, which must not be

confounded with the national exhibition which will be opened

on June 19, and is the only official display in the capital of

Belgium.

M. Marche has invented in Paris a new telephone, which he

calls electrophone, and which works with an induction coil.

The induction current is sent from a distance which is sa d to be

„ very large, and the hearing is said to be satisfactory.

jjj

M. Cailleret, a telegraphist of Lille (Nord), discovered a
J new method of rotating the electro-magnetic gyroscope with any
induction coil. It is to employ the thin wire as an inductor, and
the thick one for sending the induction current to the coil.

A prospecting party, despatched by the Queensland Govern-

ment, is stated to have discovered a very rich gold-field on the

Sefton River in the north of the colony. An examination of the

country along the east coast of Cape York Peninsula has not,

ihowever, proved successful.

It is stated that at Wickham, about 100 miles south of

Sydney, New South Wales, two surface bands of metallic stone

of considerable width have just been discovered. On analysis it

is found that there is a large amount of gold and silver in one of

these, while the other contains over 60 per cent, of iron with

traces only of gold. A large and enormously valuable diamond

is also said to have been discovered in the same locality.

The Naples correspondent of the Daily Ncius states that

twelve miles south of Sciacca, on the coast of Sicily, an exceed-

ingly rich bank of corals has been discovered, which is even

more important than the one found in 1876 in the same waters.

Mr. David Bogue has now at press and will shortly publish

a new work, viz., “ Birds, Fishes, and Cetacea of Belfast Lough/*

by Mr. R. Lloyd Patterson, vice-president of Belfast Natural

History Society, and president of Belfast Chamber of Commerce,

son of the late Robert Patterson, F.R.S. The book will form

an interesting and valuable addition to this branch of natural

history.

A terrible forest fire took place in the Harz Mountains on

May 27 last. The whole forest of the Great Jiigelsberg, near

Goslar, is destroyed.

The forty-fourth general meeting of the Saxon and Thuringian

Natural History Society took place at Nordhausen on May 18

and 19 last. The Society numbers between 300 and 400

members.

The nights of May 18 and 19 were fatal to almost all vine-

yards on the banks of the Rhine and its tributaries. The young

shoots on most cf the vines were killed by the frost, which was

intense.

An interesting novelty in the German book-market is “Upilio

Faimali, Memoiren eines Thierbiindigers,” collected by Paul

Mantegaz/a. It is published by Winter, of Heidelberg. Faimali

was one of the few tamers of wild animals who gained universal

reputation. The book contains interesting narratives of his

numerous adventures with various beasts.

On May 1 1 last the statue of the late M. Quetelet was unveiled

in the gardens of the Brussels Academy buildings. He is repre-

sented in a sitting pasture, his left hand rests upon a large

celestial globe, and he holds a pen in his right. The expressive

features are said to be an excellent likeness.

A curious survival of mediaeval superstition has cropped up

in a rumour which obtains credence in the West of England, that

Balmain’s luminous paint is prepared with human fat^ in order

to give it its phosphorescent properties 1

On the Schleswig coast in the Little Belt the establishment of

oyster beds is engaging the active attention of the authorities*

One million and a half of small oysters have been “sown out”

between the Gjenner Bay and the Danish frontier near Heiis-

minde.

OUR ASTRONOMICAL COLUMN
Winnecke’s Comet.—In No. 2,314 of the Astronomiscki

Nackrichtm Prof. v. Oppolzer has a note of more than ordinary

interest on the motion of this body as investigated by his own
calculations. He states that it results from his computation of

the perturbations with the object of connecting the three appear-

ances of 1858, 1869, and 1875 that a satisfactory agreement

cannot be found without one of two hypotheses ; either the mass

of Jupiter must be diminished to tbVt* or there is^a necessity of

admitting the existence of a similar extraordinary influence upon

the motion of this comet to that first pointed out by Encke in

the motion of the comet which bears his name. Prof. Oppolzer

finds an acceleration in the mean daily sidereal motion of0 *01439

after one revolution, a result which, he remarks, is in dose accord-

ance with his earlier one, deduced by a provisional calculation oi
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the perturbations, from the observations made at the comet’
appearance in the summer of 1819. lie infers from his researche8

upon Wmnecke’s comet a value for Enckc’s force designated by
U, differing little from that assigned by Encke from his discussion

of the motion of his comet, the more satisfactory considering that

much latitude must be allowed in this direction. lie further

observes that with U = u-far the effect upon the motion of Faye’s
comet would be so small that it is necessarily mixed up with
uncertainty in the values of the perturbations

; it will be remem-
bered that Prof. Axel-Moller, who has laboured so admirably to

follow up w ith every precision the motion of Faye’s comet, has
not, since his computations assumed their present refined form,
been able to detect any abnormal effect upon it.

With regard to a diminution in the mass of Jupiter it is to be
remarked mat all the newer reliable determinations have con-
firmed the value deduced by Bessel from the elongations of the
satellites, including that inferred by Prof. Krueger from the
perturbations of Themis, and that which Dr. Axel-Moller has
found from his researches on the motion of Faye’s comet. Such
diminution, therefore, appears inadmissible*

The Imperial Observatory, Strassburg.—In a commu-
nication to the Astronomisches Gescllsckaft Prof. Winnecke has
given details of the construction and instrumental equipment of
this new establishment, which we cannot doubt, under his skilful

and energetic direction, is defined to take its place amongst the
most prominent of astronomical institutions. The principal

instruments are—(1) the meridian circle, with object-glass of 6*4

inches aperture, which has been constructed by Repsold and was
completed several years since ; (2) the alt-azimuth, of 5*35 inches
aperture and 4*9 feet focal length, also by Repsold ; (3) the
refractor, of 19*2 inches aperture and 23 feet focal length, by
Merz, but mounted by Repsold, the object-glass being found to

be of great excellence; (4) an “ orbits eeper,” constructed
according to the design of Sir George Airy, as explained in the
Monthly Notices of the Royal Astronomical Society, vol. xxi.

p. 158 ; this is, so far as we know, the only instrument of the

Kind yet mounted, and has been used for some time by Prof.

Winnecke in the provisional observatory at Strassburg ; the

aperture of the object-glass is 6*4 inches, which is not greater

than it is essential to provide for the advantageous use of the

peculiar mounting. We may hear of the application of the

‘'orbit-sweeper” to the search (which it is not too soon to com-
mence) for the comet of 1812, and later on for Olbers' comet of

1815, neither of which bodies will admit of accurate prediction.

A plan of the buildings and grounds accompanies Prof.

Winnecke’s notice in the Viertcljahrsschrift.

The Companion of Sirius.—Mr. Burnham publishes mean
results of numerous measures of the small companion of Sirius

made with the 18 inch refractor at Chicago in the years 1877-80.
We subjoin them with the errors indicated for Prof. Auwars’

ephemeris in his Untersuchurtgen uber vcramhrliche Eigen*
bewegungen :

—

Epoch. Pohitiijn. DhUu.cc

1878*01

1879^3
l880*II

52*4

50*7

48*3

+ 6-o

+ 5*5

+ 57

10*83

10*44
10*00

-078
“ 0*77
-0*72

METEOROLOGICAL NOTES
Among the interesting papers which appear in the Annalesdu

Bureau Central Mitforologique de Trance for 1878 there is one
by Prof. Hildebrandsson, of peculiar value, On the Freezing

and Breaking-up of the Ice on the Lakes, the Epochs of Vegeta-
tion, and the Migration of Birds in Sweden, based on the

observations made by a numerous staff of observers scattered

over the country. Tne paper is illustrated by a diagram showing
the seasonal distribution of temperature for ten of the more
typical climates of Sweden, and by twelve maps indicating

the geographical distribution of the physical and biological

phenomena under discussion. Since the lakes of Sweden,
which occupy a twelfth part of its entire c superficies, exert

powerful and diverse influences on plant and animal life,

according as they are frozen or open, special attention

has been directed to their examination. The results show
that while the lakes in the extreme south are covered with ice

on an average of ninety dayb in the year, those in the extreme north
ore 230 days bound with ice. The average date of the freez-
ing of the lakes in the north Is October 10, whereas in the south

this does not take place till December 10. On the other hand,
the ice breaks up in the southern lakes on April 1, but in the
north not until the first week of June. The maps show the
decided manner in which the curves are deflected and modified
by such extensive sheets of water os are presented by Lakes
Wener, Wetter, and Maelar, by height above the sea, and by the
Atlantic in different seasons. During the freezing of the lakes
the south-west winds of the Atlantic attain a maximum force
and frequency, and under this influence the high lakes to west-
ward of, the head of the Gulf of Bothnia do not freeze till

November 30, or six weeks later than the lakes in the same lati-

tude near Haparanda. On the contrary, at the time ofthe break-
ing-up of the ice in spring, easterly winds are prevalent, and the
ice on the lakes near "the head of the Gulf of Bothnia breaks up
four weeks earlier than that of the more elevated lakes to west-
ward. An interesting examination is made of the dates of the
breaking-up of the ice on Lake Maelar at Westerns from 1712 to

1871, and from a comparison of the averages of each of the
ten-year periods it is seen that the earliest was April 14 for the

decade 1722-31, and the latest, May 5, for 1802-11. Whilst
the results for these 160 years indicate considerable fluctua-

tion?, they give no countenance to the idea that any per-
manent change has taken place in the climate of Sweden.
Three maps show the number of days in which the plants that
flower in the extreme south in April, and those in May, come
successively into bloom, and the leafing of trees occurs at diffe-

rent places on advancing northward. As regards the plants

which come into bloom in the south in April, their time of

flowering is forty- five days later at the head of the Gulf of
Bothnia, and sixty days later in the elevated districts to westward,
but as regards, the plants which bloom in the south in^May,

the times are only twenty-five and! thirty-five days. The
curves of the May flowers are closely coincident with the

curves representing the breakbg-up of the ice of the lakes.

The time taken for the advance northward from the south
to the head of the Gulf of Bothnia is twenty-three days
for the leafing of trees and the flowers, of May, whereas
the time taken by the April flowrers is forty-three days.

The curves showing the times of arrival of four of the more
marked of the migratory birds differ much from each other.

The lark arrives in the south on March 1, and in the north on
May I, and the arrangement of the carves of arrival closely

agrees with the curves showing the breaking-up of the ice

of the lakes but a month earlier. As regards however the

wdld goo^, the cuckoo, and the wroodcock, the curves showing
their arrival assume a different form, and point to an intimate

connection subsisting between the arrivals and the temperature

of the place at which they arrive.

To mark the high value they set on carefully-made observa-

tions, the Council of the Scientific Association of France have

awarded medals to- Lieut, l’ouvreau, serving on the line from

Havre to New York, Lieut. Benott, of the Yang-Tsif

,
plying

between Marseilles and Shanghai, and Captain Corenwinder, of

the Grenadier, Dunkirk, for the meteorological observations

made by them, these comprising, in addition to the usual obser-

vations, numerous and elaborate notes on whirlwinds and other

special phenomena. At the same time a medal was awarded to

M. Vidal, schoolmaster at Fraisse, Hcrault, for a peculiarly

interesting series of observations made by him during the past

fifteen years, regularly jn winter as well ‘as in summer, at a

height of 3,150 feet above the sea. M. Vidal has also, from

his wide and varied knowledge of the natural sciences, rendered

effective service to scientific men in their excursions into dhe

higher districts of that part of France.

Prof, Fornioni has recently described to the Istituto Lom-
bardo (

Rendiconli,
vol. xiii. fasc. 3) a simple nefodoscope, or

instrument for measuring the direction or motion of clouds

(the instrument of the kind known as that of Braun being

thought expensive and inconvenient to use). It consists of a

flat compass case w ith pivoted needle, above which is fixed hori-

zontally a plane mirror occupying the whole of the case. On
the surface of the glass are drawn diagonal lines corresponding

to the rise of winds. The amalgam is removed in a narrow arc

extending from north to north-west, so that the end of the needle

may be seen for the purpose of orientation, and this transparent

arc is graduated, A rod with terminal eye, freely pivoted on

the edge of the case, completes the instrument When the

direction of a given cloud is to be determined, the nefodoscope

is placed in a horizontal plane and properly oriented. The rod
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is then moved to such « position that the observers eye sees

three points in a straight line, viz., the eye or the rod, the centre

of the mirror, and the reflected image of a selected point of the

cloud. The direction of the displacement which the latter under-

goes after a time, proportional to the velocity of the cloud and

inversely as its distance, is the required direction.

The Report of the Royal Society of Tasmania for 1878 in-

cludes the tri-daily meteorological observations made at Hobart

Town by Mr. Francis Abbott, so long an enthusiastic observer

there, together with the annual abstract of his observations,

and also an annual abstract of observations made by Mr.
W. E. Shoobridge at New Norfolk, situated about fifteen

miles from Hobart Town, higher up the Derwent Observa-
tions were formerly made at Port Arthur, Swansea, Swan
Island, and Kent’s Group, viz., from 1861 to 1866, but at pre-

sent Hobart Town and New Norfolk appear to be the only

meteorological stations in the colony, the observations at Hobart
Town dating from 1841, and those at New Norfolk from 1874.
Mr. Abbott prints also his daily observations made at 10.33
p.M. in connection with Gen. Myer’s international synchronous
observations, the importance of which we have several times had
occasion to refer to in describing the United States weather maps.
The regular hours of ob:ervation are 7.30 a.m. and 4.30 r.M.,
these hours having been adopted since 1876, as stated in the
Report, with the view of assimilating the records more closely
with those of stations in Europe, America, &c., in order to

co-operate in a system of international meteorology. These
hours have not been happily chosen for general meteorological
purposes, particularly since it is the practice to adopt as the
mean temperatures of the separate months simply the mean of
the observations at the above hours, which, whilst only very
slightly below the true mean during the winter months, are from
I *‘5 to 2°*8 too high for the four warmest months of the year.

PHYSICAL NOTES
At the last meeting of the Physical Society of Paris some new

and curious experiments upon the so-called magic mirrors of

Japan were shown by M. Duboscq and discoursed upon by M.
Perrin. Mirrors having a sufficiently true surface to give a fairly

good virtual image of an object held near to them may yet be
very irregular in the actual curvature of the surface and produce
a very irregular real image of a luminous point reflected by the
mirror upon a screen. If such a mirror be warmed the thinner
portions change their curvature, becoming flatter, and yield
dark corresponding patches in the disk of reflected light. A
mirror which gives very imperfect effects when cold will give
very good ones when heated. If, by means of a condensing
pump, a uniform pressure is exerted against the back of the
mirror, the thinner portions are more affected than the thick
portions, and therefore, as viewed from the front, become less

concave than the rest of the surface, the result upon the reflected
beam being that the pattern of the thicker parts comes out bright
on the darker ground of the image. Lastly, if a mirror be cast
upon the face of the original mirror, and then polished, it will
when warmed become a ** magic” mirror, though when cold it

yields only a uniformly illuminated disk upon the screen. This
last experiment alone suffices to show that the cause of the re-
puted magical property is to be sought not in any difference of
reflective power in different parts of the surface, but in slight
differences of curvature of the surface.

A new zinc-carbon battery, the patent of Mr. R. Anderson,
is announced. The exciting liquid is a mixture of hydrochloric
acid, bichromate of potash, and of certain other “salts” in a
mixture, for the composition of which Mr. Anderson claims the
protection of the patent. The battery may be used either with
or without a porous cell. It is stated that the E.M.F. of this
battery is as high as 2*15 volts, that it is remarkably free from
local action ana internal resistance, and that it is very constant,
one cell having twelve square inches of effective surface of the
zinc, giving for seventy hours a constant current.

Mr. A. A. Michelson, of the U.S, Navy, has communi-
cated to the New York Academy of Sciences some interest-
ing observations upon the diffraction and polarisation effects
produced by passing light through a narrow slit. If a fine
adjustable slit be narrowed down very greatly, the coloured dif-
fraction fringes widen out until when the width of the slit is

reduced to less than one-fiftieth of a millimetre, the central space
only is seen, and appears of a faint bluish tint. Moreover, the

light so transmitted exhibits traces of polarisation when regarded
through a Nicol prism. If the slit is still further narrowed,

1

the depth of the tint and the amount of polarisation increase,

until, when a width of only one-thousandth of a millimetre is

reached, the colour becomes a deep violet and is perfectly polar-

ised. In this experiment the Nicol prism may be used cither as

polariser or as analyser. Slits of ir<m, brass, and obsidian pro-

duce identical results, though with the latter material, wnich
can probably be more finely worked, the effects cure the most
pronounced. The polarisation is in a plane at right angles to

the length of the slit. The phenomenon is best observed by
using direct sunlight, placing the slit as near the eye as possible,

and analysing with a double-image prism, thus enabling the

delicate changes of tint to be observed by comparison. The
possible explanation that the light which thus comes through the

slit is reflected at its edges accords with the direction of the

plane of polarisation ; but there remains the difficulty that these

effects should take place with all widths of slit and vary with

the nature of the materials. One important point is that a slit

of this degree of fineness admits the shorter waves of light more
freely than the longer waves.

Lord Rayleigh showed a curious experiment in colour-

combinations to the Physical Society, when he produced a yellow

liquid by mixing a blue solution of litmus with a red solution of

bichromate of potash. We recollect a kindred experiment which
is even more curious, namely, the production or white by the

mixture of crimson and green. An aqueous solution of cuprous

chloride and a solution of rosaniline acetate in amylic alcohol

are placed in a bottle in certain relative quantities. The crimson

solution floats upon the green solution. But when shaken up
together both colours disappear, and the mixture is simply a
turbid greyish white.

Mr. Preece’s new microphone or telephone transmitter has at

least the merit that it surpasses all others for simplicity. A very

thin wire stretched l^etween two points forms part of a circuit

containing a Bell telephone and a small battery. When it is set

vibrating by sound*?, the vibrations by varying the strain to

which it is subjected, alter its conductivity, probably by pro-

ducing alterations in its temperature.

M. Oualski describes a pretty magnetic curiosity to the

Academie des Science*. Two magnetic needles are hung verti-

cally by fine threads, their unlike poles being opposite one
another. Below them is a vessel containing water, its surface

not quite touching the needles. They are hung so far apart as not

to move towirds one another. The level of the water is now
quietly raised by letting a further quantity flow in from below.

As soon as the water covers the lower ends of the needles they

begin to approach one another, and when they are nearly im-

mer.-,ed they rush together. The effect appears to be due to the

fact that when the gravitation force downwards. is partly

counteracted by the upward hydrostatic force due to immersion,

the magnetic force, being relatively greater, is able to assert

itself.

The phenomenon of luminosity of a (especially) negative

electrode of small surface used in electrolysis of, acidulated

w ater, has been investigated by Prof. Colley of Kasan (your* de

Phys.t May). Examining the light (which Slouguinoff found

associated with an intermittence of the current) with a rotating

mirror, he saw on a weakly luminous ground, a multitude of

bright star-like points, each appearing only an instant, and dis-

tributed without apparent regularity. The spectrum of the

negative electrode was found to be composed of bright lines,

determined both by the liquid and the substance of the elec-

trode. Some physicists have thought that the electrode is con-

siderably heated, and that the liquid round it assumes the

spheroidal state, being separated by a layer of vapour. M.
Colley finds that with a very strong current the electrode indeed

becomes incandescent, and the liquid ceases to moisten it. He
shows, however, that the illumination may be produced on an
electrode quite cold, and he seeks the cause or production of

vapour (of which he supposes the isolating layer to consist) in

the high temperature of the liquid immediately surrounding the

electrode (not in that of the electrode itself), heat being deve-

loped by reason of the small surface and small conductivity of a
thin sheath of liquid. With a pile of 100 Bunsen couples,

water containing 5 per cent, of sulphuric acid, and an electrode

of 10 sq. mm. surface, 1*3 seconds would suffice to raise the

layer next the electrode from 20° to xoo° C. The sheath of gas



>34 NATURE [June io, i8ifo

formed round the electrode may serve as germ for formation of

a layer of vapours, and this being once formed, the discharges

occur by sparks.

GEOGRAPHICAL NOTES
We are delighted to find that our good neighbours, the French,

will not be behind the rest of the scientific world in exploring

the depths of the sea. A large Government steamer, the
Travailleur

,
will be at Bayonne on the 15th of next month to

undertake a dredging expedition along the Atlantic coasts of
Spain, under the charge of Prof. Milne-Edwards and the Marquis
de Folin. Dr. Gwyn Jeffreys and the Rev. Mr. Norman live
been officially invited to take part in this expedition. The
Dutch are also making arrangements for a dredging expedition
in the West Indies.

From a note in the Tune number of the American Naturalist
it seems extremely likely that the U.S. Senate will endorse the
approval given to the Howgate Polar Expedition by the House
or Representatives. The steamer Gulttarc, 230 tons burden, is

being fitted up, and will have a crew of fifteen officers and men.
The observing party, whicli will be left at the station as near
Lady Franklin Bay as possible, will consist of twenty -five men,
including the necessary scientific corps. A hou-e of wood is

be'ng fitted up for the men to winter in on the shores of Dis-

covery Bay, and a steam launch will form part of the expedition.
" In making this report the committee respectfully state and
report that tne object of the bill, as is shown by its terms, is to

authorise a temporary station to be selected within the Arctic

circle, for the purpose of making scientific discoveries explora-
tions, and observations, obtaining all possible facts and kn owledge
in relation to the magnetic currents of the earth, the inflnence of
ice-floes therefrom upon the winds and seasons, and upon the
currents of the ocean, as well as other matters incidental thereto,

developing and discovering at the same time other and new
whale-fisheries, now so material in many respects to this country.

It is, again, the object of this bill that this expedition, having
such scientific observations in view, shall be regularly made for

a series of years under such restrictions of military discipline as

will insure regularity and accuracy, and give the fullest possible

return for the necessary expenditure ; and again, in view of

the fact that cither the governments directly, or scientific corps
under their authority, of Germany, Holland, Norway, Sweden,
Austria, Denmark, and Russia, have concurrently agreed to

establish similar sta ions, with like object, during the year 1880,

it is believed that the interests and policy of our people concur in

demanding that the United States should co-operate in the grand
efforts to be thus made in the solution of the mysteries and secrets

of the North Polar sea®, upon which, in the opinion of scientist0
,

depends so much that affects the health and wealth of the human
race,” This station will form one of the series of International

Arctic Observatories to which we have already referred.

During the past year II.M.S. Alertt first under Sir G. S.

Nares, and afterwards under Capt, Maclear, was engaged in very

useful service on the wTest coast of South America, chiefly in

examining the channels in about 50° S. lat. Trinidad Channel,
which opens out a clear passage to the Pacific 160 miles north of

Magellan Strait, has been carefuUy surveyed, together with its

various ports and anchorages. This channel forms a valuable
addition to our knowledge of these waters as it will enable
vessels bound w’estward to avoid the heavy sea often met with in

the higher south latitude. Its southern shores are bounded by
bold rugged mountains rising abruptly from the sea, and on the
north side a low wooded country lies between the sea and the
snow-dad mountains in the distance. The Alert also visited St
Felix and St. Ambrose Islands which, owing to the depth
of the soundings obtained, are thought to be unconnected
with both the South American continent and the San Juan
Fernandez group. Capt. Maclear describes St. Ambrose Island

as volcanic, composed of lava in horizontal strata, intersected

vertically by masses of basalt. Vegetation is scant, and the

inland is without w ater ; though frequented by sea-birds its sides

are too steep and rugged for guano to collect. From the sound-
ings it would seem that this, as w ell as the other islands, rises

as an isolated mountain from a submarine plateau.

As the meeting of the Paris Geographical Society of May 7
*
~r

r)r - Panagiotes Potages, was introduced byMM. Ujfalvy and Duveyrier as one of the most extensive tra-

vellers of our time. M. Potagos, we are told, has since 1867,
beginning at Tripoli in Asia Minor, visited Teheran, skirted the
Paropamisus on bis way to-Medjid, Herat, Kandahar and Kabul

;

crossed the Hindu Kush by one of the most difficult passes,
traversed Badakshan, Wakhan, and all Kashgaria, arriving at
Hami in 1871. Thence he went to Ulussutai in the heart of
Mongolia, returning to Hami, where all his notes and collec-
tions were de troyed, and he himself kept prisoner for more
than a year. Thence continuing his journey, he reached Kulja,
and returned to Europe by Semipalatinsk, Omsk, Moscow, and
St. Petersburg. After staying at Salonica for two years, he
w ent to Bombay and Peshawur, descended the Indus to Karachi,
thence to Bunder-Abbas in Persia, crossed the mountains of
Laristan, and made his way to Kabul, reaching India again by
the Kurrum Valley, meeting Major Cavagnari on his way.
From Bombay he went to East Africa, and penetrated into the
interior farther than Schweinfurth. The principal sphere of his

African journeys seems to have been in the region of the River
Bere, which M. Deveyrier is of opinion is the Welle of Schwein-
furth, but which, according to M. Potagos, cannot be connected
with the Aruwimi of Stanley, but rather with the barin of the
Shari. The observations of M. Potagos are, however, too
vague to be of much scientific value, unless, indeed, further
details be forthcoming.

Mr. Laurence Oliphant has lately returned to England
from a journey of exploration on the eastern side of the River
Jordan, and i«, we believe, engaged in preparing for publication
an account of the results of his investigations.

The map of Equatorial Africa, on the scale of 15*8 miles to
one inch, on which Mr. E. G. Ravenstein has for some time
been engaged for the Geographical Society, is stated to be
approaching completion, and it is expected that the lithographed

sheets will be ready during the summer. An analytical catalogue
of works on African travel and geography, including papers in

periodicals, is being compiled at the same time.

Mr. Stanford has just published a fine new wall map of

New Zealand, on the ?cale of seventeen miles to an inch. The
w hole of the coast line, together with the details of harbours and
banks of these islands, has been carefully reduced from the most
recent Admiralty Charts The interior details of rivers and
mountains roads and railways, towns and villages, have been
plotted in from the various Government surveys and partly from
private sources. Although not over-crowded with names, it

contains, besides the chief physical features, the names of all

villages and other centres of population, together with the names
of many places of interest, such as the geysers or hot springs

and the boiling lakes of the North Island. The principal

Maori tribal names are also given over the areas once occupied
by them. The nrp is coloured to show the boundaries of the

new administrative divisions, all of which arc named. The large

size, accuracy, and clearness of this map render it eminently

useful for teaching purposes.

The annual addre s of Chief Justice Daly, President of the
American Geographical Society, on the Geographical Work of
the World in 187S and 1879, is as usual, remarkably compre-
hensive and well arranged

; indeed it is the best summary of the

subject we have seen.

VExploration of June 2 contains an interesting article on the

various explorations of M. Paul Soleillet in Africa. There ii

also a map of the French possessions and factories on the coa?t

of Guinea.

“ Anglo-Canadian ” sends us the draught of a scheme for

reaching the North Pole by balloon in comparatively few days,

at a cost w'hich mn^t take the gas completely out of the elaborate

and expensive scheme of Commander Cheyne. Our correspon-

dent has patented a directable balloon, which he maintains is

capable of being moved at a rapid rate in any direction. We
need not enter into the details of his plan, which reads very
glibly, but w hich we should like to see subjected to rijjid scien-

tific tests. The whole scheme is to cost only 2,00a/., including

a steamer to be chartered to Spitsbergen to take the necessary

compressed gas w hich M Anglo-Canadian ” would use as fuel.

We do not attach much importance to the attainment of the

Pole, and should prefer to see any money that can be raised for

Arctic exploration in this country devoted to the founding of

one of those international series of Arctic observations from

w hich England is conspicuously absent.
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It may interest such of our readers as are conversant with the

German language to know that in the course of the present

month Dr. Ernst von Hesse Wartegg will deliver a lecture at the

German Athenaeum (93, Mcrtimer Street, W.), entitled “Das
Leben der Bedtdnen.” The secretary of the institution will

famish all particulars regarding exact date and admission to the

lecture on application by letter.

After the example of the German and Austrian Alpine Clubs,

a Bohemian Mountain Club is now in course of formation.

THE authors of Sweden and Finnlaod have edited a festive

paper, “ Nordostpassagen,” in honour of Prof. Nordenskjrild's

return, w'hich deserves high commendation, both with regard to

text and illustrations. It is published by C. E. Fritze, of

Stockholm.

In a letter from M, Berlioux, read at the Paris Academy of

Sciences on May 31, the writer attempts to prove from the last

expedition of Dr. Rohlfs in the Eastern Sahara the marvellous

correctness of Ptolemy’s Tables.

IT is stated that Col. Gordon, who has resigned his post on

the staff of Lord Ripon, is to proceed to Zanzibar to join the

Belgian African exploring expedition.

The question of the speedy completion of the Ordnance

Survey came up in the House of Commons last Friday, when
there was an almo.-t unanimous consensus of opinion that Govern-

ment ought at cnce to advance as much money as was necessary

to complete the work. The reply of Mr. Adam and Mr. Glad-

stone was virtually a non possumus. It was not so much the

difficulty of advancing the money as of obtaining the necessary

amount of skilled labour to carry on the work under pressure.

At the present rate the survey cannot be completed for eighteen

years.

DR. SIEMENS’ NEWEST ELECTRICAL
RESULTS

A PAPER was read on Thursday last before the Socitty of

Telegraph Engineers by Dr. Siemens, F.R.S., upon
4t Recent Applications of the Dynamo-Electric Current to Metal-

lurgy, Horticulture, and the Transmission of Power.” The author

first referred to the inaugural address which he had given before

the Society on his election to his second presidency, wherein he
drew attention to the applicability of the dynamo-electric current

to purposes beyond the range of what electricity had theretofore

been employed in effecting. On the present occasion he corro-

borated his statements by a reference to recent experimental
results of his own.
The first part of the paper had reference to an electric furnace.

This furnace consists of any ordinary crucible of plumbago or
other highly refractory material, which is placed in a metallic

jacket or outer casing, the intervening space being filled up with
pounded charcoal or other bad conductor of heat. A hole is

pierced through the bottom of the crucible for the admission of a
rod of iron, platinum, or dense carbon, such as is used in electric
illumination. The cover of the crucible is also pierced for the
reception of the negative electrode, by preference a cylinder of
compressed carbon of comparatively large dimen ions. At the
end of a beam supported at its centre is suspended the negative
electrode by means of a strip of copper, or other good conductor
of electricity, the other end of the beam being attached to a hollow
cylinder of iron free to move vertically wuthin a solenoid coil of
wire, presenting a total resistance of about fifty units or ohms.
By means of a sliding weight the preponderance of weight of
the beam in the direction of the solenoid can be varied so as to

balance the magnetic force with which the hollow iron cylinder
is drawn into the coil. One end of the solenoid coil is connected
with the positive, and the other with the negative pole of the
electric arc, and, being a coil of high resistance, its attractive
force on the iron cylinder is proportional to the electromotive
force between the two electrodes, or, in other words, to the
electrical resistance of the arc itself.

An automatic adjustment of the arc thus arises of great im-
portance to the attainment of advantageous results in the process
of electric fusion ; without it the resistance of the arc w ould
rapidly diminish with increase of temperature of the heated
atmosphere within the crucible, and heat would be developed in
the dynamo-electric machine to the prejudice of the electric
furnace. The sudden sinking or change in electrical resistance
of the material undergoing fusion would, on the other hand,

cause sudden increa: e in the resistance of the arc, with a like-

lihood of its extincticn, if such self-adjusting action did not

take place.

Another important element of success in electric fusion consists

in constituting the material to be fused the positive pole of the

electric arc. It is well known that it is at the positive pole that

the heat is principally developed, and fusion of the material con-

stituting the positive pole takes place even before the crucible

itself is heated up to the same degree. This principle of action

is of course applicable only to the melting 01 metals and other

electrical conductors, such as metallic oxides, which constitute

the materials generally operated upon in metallurgical processes.

In operating upon non-conductive earth or upon gases it becomes
necessary to provide a non destructible positive pole, such as

platinum or iridium, which may, however, undergo fusion and

form a little pool at the bottom of the crucible.

In this electrical furnace seme time, of course, is occupied to

bring the temperature of the crucible itself up to a considerable

degree, but it is surprising how rapidly an accumulation of heat

takes place. In working wdth the modified medium-sized dynamo
machine, capable of producing thirty-six w ebers of current with

an expenditure of four horse-power, and which, if used for

illuminating purposes, produces a light equal to 6,000 candles, I

find that a crucible of about twenty centimetres in depth, im-

mersed in a non-conductive material, is raised up to a white heat

in less than \ an hour, and the fusion of one kilogram of steel

is effected within, say, another i-hour, successive fusions being

effected in somewhat diminishing intervals of time. It is quite

feasible to carry on this process upon a still larger Fcale by
increasing the power of the dynamo -electric machine and the

size of the crucibles.

It was shown by means of a calculation that this furnace

utilises £ of the horse-power actually expended, and as the

efficiency of a good steam-engine is \ t
that of the electric furnace

is£ X * = tV* Now as it takes theoretically 450 heat units to

melt I lb. of steel, there will be required actually 450 X 15 =
6,750 units in working with the electric furnace, or about the

heat-energy residing in a pound of ordinary coal. To melt a
ton of steel in crucibles in the ordinary air-furnace as practised

at Sheffield, 2^ to 3 tons of best Durham coke are consumed.

A ton of coal is consumed per ton of steel produced if the re-

generative gas furnace is used for heating the crucibles, whilst to

produce steel in large quantities on the open hearth of this furnace

about 12 cwt. of coal per ton of steel suffice. The electric

furnace may therefore be conoid ej ed as economically superior to

the ordinary air-furnace, and, barring some incidental losses not

included in the calculation, is nearly equal to the regenerative

gas-furnacc as far as economy of fuel is concerned. In favour

of the electi ic furnace is an almost unlimited temperature, easy

application, a neutral atmosphere within the crucible, end the

circumstance that the heat within the crucible Is greater than that

external to it, whereas in ordinary fusion the temperature of the

crucible is higher than that of metal w ithin.

On the occasion of reading the paper a pound of broken files

was melted in a cold crucible by means of a current of 72
webers in fifteen minutes, and cast in a liquid state, a second

casting being effected in eight minutes. These and other brilliant

successes of the new* apparatus wrere hailed with ringing cheers.

In the second portion of the paper, referring to electro-

horticulture, the author explained the experiments by means
of which he has come to the conclusion that electric light

produces the colouring matter chlorophyll in the leaves of
plants, that it aids their growth, counteracts the effects of night
frosts, and promotes the setting and ripening of fruit in the
open air. It appears, further, that, at all events for certain

short periods, plants do not require a period of rest during the
twenty-four hours, but make increased and vigorous progress if

subjected during daytime to sunlight and to electric light at night.

These observations on combined sun and electric light agree with
tho?e made by Dr. Schiibeler of Christiania, who found as the

result of continued experiment in the north of Europe, during an
Arctic summer, that plants, when thus continuously growing,
develop more brilliant flowers and larger and more aromatic
fruit than when under the alternating influence of light and dark-
ness. As Dr. Siemens has found that under the influence of
electric light plants can sustain increased stove heat without
collapsing, he is of opinion that forcing may be effected in an
electric stove or enclosure containing an electric light, and that
horticulturists may thus grow fruit of excellent aroma and flowers
of great brilliancy w ithout immediate solar aid. To test whal
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can be done practically the author has put down a steam-engine

and boUer at his country residence near Tunbridge Wells* and
intends to test the principles involved upon a working scale

during the winter. The steam-engine which drives the dynamo-
electric machine during the night For the purpose of giving light

is to be employed during the day in transmitting power through

an electric conductor to the farm for the purpose of carrying on
small farming operations such as turnip, chaff, and wood-
cutting, &c. Another interesting question which Dr. Sie-

mensnas set himself to answer is to determine which por-

tion of the rays constituting white light is efficacious in

producing chlorophyll, starch, and woody fibre, and which
in effecting the ripening of fruit. For this purpose arrangements
are in preparation to distribute the spectrum of a powerful electric

light in a darkened chamber over a series of similar plants

exposed seriatim to the actinic, light-giving, and thermal portions

of the spectrum. Some experiments have been made with solar

light in this direction, but no very conclusive results could be
obtained, because the short periods of time during which the

solar spectrum can be maintained steadily in the same place are

so short that the effects produced upon vegetation have not been
of a sufficiently decided character

;
whereas, with the aid of

electric light, the same spectrum may be kept on steadily for a

series of days without intermission. The author refereed shortly

to the lamp which be designed for this purpose, having a focus

unchangeable in space, and without obstruction to the rays of

light falling downward. There is no clockwork; the carbons

are pressed forward either by their own weight or by the force of

springs, riie motion being checked by an abutment against which

the carbon presses at the junc&ftfof its cylindrical with its

conical portion. This is at a distance of i inch to i inch from

the arc centre, when the heat is sufficient to cause the gradual

decomposition of the carbon, without being high enough to fuse

or injure the metal abutment.

In the third portion of the paper the author refers to

the application of electricity as a means of mechanical pro-

pulsion. He described the electric railway designed by^Dr.

Werner Siemens, of Berlin, and tried at a local exhibition

held in that city. The rails were insulated from the earth

by wooden sleepers, and were in electrical connection with

a dynamo-electric machine worked by steam power at the

station. A magneto-electric machine on the driving carriage

was so fixed and connected with the axle of one pair of wheels

as to give motion to the same, the driving axle being severed

electrically by the introduction of an insulated washer. A
current or electricity is thus passed along one rail to work the

magneto-electric machine on the driving carriage, and back by

the other rail to the stationary machine on the ground. The
author anticipates a large application of the electric railway to

adits in mines, to locomotives between neighbouring places, and
to tunnels. In fact it is seriously contemplated to apply this

system at the St. Gothard tunnel, where the large turbines are

available which have been employed in the boring operations.

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE

Cambridge.—In their latest-issued series of statutes for the

University of Cambridge, the Commissioners maintain Easter as

the boundary between the University Lent and Easter terms, and

require three-fourths of each term to be kept by residence. The
degree of Bachelor in Surgery is added to the list ; but the per-

mission to give degrees to peers and sons of peers who come to

the University in youth is limited to the B.A. degree, and the

University may prescribe for their examinations and residence by
grace. Titular degrees in any of the seven faculties of Arts, Law,
Medicine, Surgery, Science, Letters, or Music may be granted

to foreigners of distinction and to British subjects who are of

conspicuous merit, or who have done good service to the State

or to the University. Complete honorary degrees, with right of

voting, may be given to those who obtain some University office

after residing three terms in the University.

The Demonstrator of Anatomy will superintend a class for

Practical Histology during the next long vacation, beginning

July 1 ; another class will be held for Human Osteology. The
Cavendish Laboratory also will be open for practical work.

Notice has been given by the Board of Natural Science Studies
that next June (1881) there will be a practical examination in all

the subjects of the examination in the first part of the Natural
Sciences Tripos.

The recent memorials concerning the academical encourage-

ment of the higher education of women are to be considered

and reported on by a syndicate consisting of the Vice-Chancellor,

Drs, Bateson, Phear, Westcott, and £. C. Clark, Professors

Cayley, Adams, Liveing, and Stuart, Messrs. G. F. Browne,

Ferrers, E. W. Blore, R. Burn, H. Sidgwick, J. Peile, A.
Austen-Leigh, and G. W. Prothero, to report before the end of

Lent Term next.

The Sedgwick prize, given every third year for the best essay

on some subject in geology or the kindred sciences, open to. the

competition of all graduates of the University who have resided

sixty days during the twelvemonth preceding the day on which

the essay must be sent in, has been awarded to Walter Keeping,

Inceptor in Arts, of Christ’s College. The subject of the essay

is, “On the Fossils and Palaeontological Affinities of the Neo-

comian Beds of Upware, Wicken, and Brickhill.”

Sir John Lubbock has been elected without opposition to

represent London University in Parliament.

Prof. Henrici, F.R.S., has been appointed to the Professor-

ship of Applied Mathematics in University College, London.

Great importance has been given to the first session of the

Superior Council of Instruction of France, composed of atout

fifty members, of whom forty have been nominated by the dif-

ferent classes of French teachers, from the Sorbonne to the

humblest village school. A decree has granted to each of them

a sum of 20 francs a day for .the duration of the session, and

travelling expenses. M. Jules Ferey opened the session by a

speech in which he explained his views, and submitted to

the new organisation a programme of reforms. This programme

has been sent by the General Assembly to a special commission

composed of fifty members appointed to report on it. .M,

Jules Simon has been appointed president of that commission,

it U said that, although approving the general tendency of these

reforms, the commission is resolved to protect Greek studies

which had been sacrificed in the Ministerial project. But it

agrees to render the study of either the English or the German

language an obligation from the admission to the school up to

the end of the course of studies. The commission has held

already three long sittings for determining these point*. The

discussion will be long in general sitting. For the first time in

the history of France the University has her own parliament

to deliberate on all the subjects relating to public instruction.

None of these deliberations are to be binding on the Govern-

ment. All the provisions of the laws are to be voted as formerly

by the French Chamber of Deputies and Senate.

SCIENTIFIC SERIALS
The Bulletin of the Torrey Botanical Club is now published

in regular monthly parts, instead of at irregular intervals. The

papers are of course chiefly of local interest, and that is especially

the case with the three numbers which we have received for the

current year, though now and then morphological notes by Mr.

Meehan and others are of a wider scope. At all events the

Bulletin gives us in this country a lively idea of the activity of

botanical research on the other side of the Atlantic. Mr. W. R.

Gerard gives a description and drawing of a fungus new to

science, Simblum rubescens,
belonging to the Phalloidei.

U nder the new editorship of Mr. James Britten the

of Botany loses none of its interest. In addition to contributions

to phyto-geography, and smaller articles of special interest to the

workers In Se critical botany of British plants, the following,

which have appeared in recent numbers, may be mentioned as

being of a wfcfer scope i-Mr. J. G. Baber's Sjmopsus of the

species of hotter a useful contribution to our knowledge of

vascular cryptogams; a much-needed review of the British

Characese (not yet completed), by H. and J. Groves ;
and the

botany of the Britisji Polar Expedition of 1875-6, by Mr. H. C.

Hart, the naturalist to the expedition.

The Nuovo Ciornale Botanic0 Italtano continues to be sup-

plied with good and useful papers in the various departments of

botany. In the two numbers already published during the

present year (vol. xii. Nos. I and 2) there are articles by *c*****

of the leading Italian botanists. The editor, Prof. Cartel, gives

a list of fifty false genera or species of plAnts founded on terato-

logical or pathological circumstances. an article on the

parasitism of fungiby A. Bertolom,

into two great divisions, according to fheir mode of life . Tbe
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first are true parasites, the mycelium of which, living on the

tissues of the host, frequently kills it ;
the second are false

parasites (saprophytes), deriving their nourishment from vege-

table substances in various stages ot decomposition. The genus

Polyporus he considers to belong to the first, Agaricus to the

second of these classes. The common disease of the mulberry-

tree he attributes to Polyporus mori,' not to Agaricus mdlcus
,
as

suggested by Piccone.—A. Mori discusses the old statement of

Gasparrini, recently revived by Licopoli, that beneath the
nf Hi* 1«av»a nr* mvitfoe. fn whirh flflcnnrrini &aw fla*

name cistoma, which are clothed by a continuation of the cuticle.

His observations do not lead him to confirm this statement, but

rather to the conclusion that the walls of the cavity beneath the

stoma consist of ordinary cellulose.

In the number of the Scottish Naturalist for April is the com-

mencement of a suggestive article by the Rev. A. Milroy on the

value of the names of places in indicating the ancient surface

-

features of the country. He takes as an example the country on
the banks of the Tay below Perth, and shows the light that is

thrown by the Saxon and Celtic local names, not only on the

ethnological history of the district/ but also on the changes

which have taken place in its physical features.

The American Naturalist, May, contains :—Edward Burgess,

the structure and action of a butterfly’s trunk.—J. S. Lippincott,

the critics of evolution.—E, H. Yarnall, Hall’s second Arctic

expedition.—O. T. Mason, sketch of North American anthropo-
logy in 1879.—The editor’s table, on the Academy of Natural
Sciences, Philadelphia.—On the proposed exploration of the
ruins of Mexico and Central America—Recent literature.

—

General notes.—Scientific news.

Journal of the Franklin Institute May.—Naval architecture,

by Mr, Harwell.—Table and diagram for determining the

diameters of speed cones when connected by an open belt of

constant length, by Mr. Klein.—Experiments with a steam
cutter, by Mr. Isherwood.—Eye memory, by Mr. Lelaud.

SOCIETIES AND ACADEMIES
London

Royal Society, May 13.—“ Notice of Further Experimental
Researches on the Time Relations of the Excitatory Process in

the Ventricle of the Heart of the Frog,” by J. Burdon Sander-
son, M.D., and F. J. M. Page, B.Sc.
The present paper is a continuation of ene previously published

by the authors {Roy. Soc. Procn xxvii. 410). The excitatory
state, i.e.

t
the condition produced in any excitable structure,

vegetable or animal, by excitation, is characterised (1) by the
appearance of electromotive properties in the excited part which
did not exist before excitation and cease to exist as soon as its

effect is over ; (2) by diminished excitability ; (3) by the fact that
it is propagated from the part first excited to contiguous parts at
a rate which is different in different structures and in the same
.'.tructnre at different temperatures. The.se three conditions are
important as being the only characteristics by which the hidden
process of excitation constantly reveals itself. By means of the
rheotome described by one of the authors, exact measurements
have been made of the time relations of the above conditions.
The results obtained by Engelmann {Pftiig. Arch,, xvii, 68) are
then discussed. In forty-seven out of seventy-eight preparations
of the ventricle of the frog made by this observer, the leading-
off contact nearest the point of excitation became first negative,
then positive to the other leadin^-off contact

;
in the remaining

thirty-one the positive deflection was absent. In the case
in which the deflection was of a double character (Doppel-
5chwankung)

t the first phase began or,,o6 after excitation,
and rapidly attained its maximum

;
the reversal of sign took

place at and the contacts became equipotential at
o *5. He estimated the rate of propagation at 50 mm. per
second. It will be noticed that these researches of Engel-
mann refer exclusively to the first half second after excitation,
and therefore correspond to what has been termed by the
authors of the present paper “the initial phase,” and that the
“terminal phase” escaped the notice of Engelmann. The
method employed in the investigation of the above phenomena,
with the aid of the rheotome, is then briefly described. The
heart was carefully maintained at a constant temperature by being
P«ced cn a lacquered brass box, through which flowed a stream
of water at the desired temperature. The following table gives
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the results obtained in a typical experiment at 10° C., with the

ventricle of the frog. The preparation was led off at apex and
base, and excited close to the apex. The deflections represent

the relative’changes of potential at the apex contact. The authors

reiterate the statement contained in their previous paper, that the

electrical effect of excitation manifests itself in two phases, an
initial and a terminal one, which have opposite signs, and further

conclude that these two phases are separated by a relatively pro-

longed state of equipotentiality of the two apex contacts. These

statements agree with those of Engelmann as far as they relate

to the same period ; but as the whole of the phenomena recorded

by him belong to the beginning of the first second, the com-

mencement ofthe period of equipotentiality is regarded by him
as the end of the excitatory effect ; but to the author* the absence

of galvanometric effect during this isoelectrical interval is the

expression of the fact that both contacts are in the same degree

of excitation. The proof that this period of equipotentiality ii

one of balanced activities is obtained by subjecting the two
led-off surfaces to different temperatures. If the apex be warmed
the deflections of the terminal phase areincreased, and commence
at an earlier period ; if the apex be’cooled they are diminished.

This is illustrated by the following table :

—
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Slight injuries, such as those produced by an application of a
minute quantity of 10 per cent, salt-solution, resemble those

effected by slight warming. If the injury is more complete, such

as is produced by touching the surface momentarily by a red

hot wire, the isoelectrical interval is as it were filled up ; large

deflections in which the warmed surface appears to be positive

being obtained throughout the whole of the excitatory period

excepting the first tenth. This is seen in the following table :

—
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As regards the period of diminished excitability, the experi-

ments of Marey (“Physiol. Exp.”ii. 1876, 85) are first discussed,

some experiments are then given which establish—(r) That the
duration of the period of diminished excitability agrees pretty

closely with that of electrical activity, and (2) that it is similarly

affected by changes of temperature.

The rate of propagation of the excitatory wave in a fresh

preparation is about 130 mm, per second.

The facts above stated are consistent with the following

theories :—1. Every excited.’ part is negative to every unexcited

part so long as the state of excitation lasts. 2. The local duration

of the excitatory state, i.e. the time it lasts in each structural

element, is measured by the time interval between the beginning

of the initial and the beginning of the terminal phase of the

variation. 3. When both contacts are at the same temperature

and in all other respects under the same conditions, the local

duration of the excitatory state is the same at both, consequently

it begins and ends earlier at the leading off contact first uxcited

than at the other, the initial and terminal differences expressing
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themselves in the initial and terminal phases of the normal
variation. 4. When one contact is warmer than the other the

local duration of the excitatory state is less in the warmed than in

the unwarned surface. 5. If the surface near one contact is

slightly injured, the local duration at the injured surface is

diminished in the same way as when the temperature is increased,

but if the injury is of such intensity as to destroy its surface,

its most prominent effect is to diminish its electromotive

activity.

In an appendix the authors briefly consider the results of
slight inequalities produced by mechanical, chemical, or thermal
conditions on the potential of the surface of the ventricle in the
resting heart, and the influence of temperature on the excitability

of the resting heart.

A full account of the experiments, the results of which were
communicated to the Society, will be published in the Journal
ofPhysMogy.

May 27 .
—

“

On some Thermal Effects of Electric Currents,”
by William Henry Preece, General Post Office. Communicated
by Prof. Stokes, Sec. R.S.

I have been engaged for some time past in experimenting on
the thermal effects of electric currents, but the final results of

those experiments are not sufficiently ripe at present to justify

my bringing them before the Royal Society. I have, however,
obtained one result which I believe to be sufficiently novel to

justify a short prehminaiy note.

The most striking facts elicited by these experiments are :

1. The extreme rapidity with which thin wires acquire and
lose their increased temperature.

2, The excessive sensibility to linear expansion which fine wires
of high resistance evince.

Now as the rate of heating, and therefore of expansion and
contraction, varies very nearly directly as theincrement or decre-

ment of the currents when these variations are very small, it

occurred to me that if a long wire of small diameter and high

resistance were attached to a sounding board or to the centre of

a disk (such as one of those used for telephones and phonographs)
and it formed part of a circuit conveying telephonic currents,

sonorous vibrations ought to be reproduced.
The sketch shows the arrangement of the apparatus used for

the experiment
A was a stout base of mahogany, on which a brass support C

was attached so that it could slide and be fixed at any distance

from D.
D was at first a disk of thin paper, and then of thin i«m.
T was the wire experimented upon whose loose ends were con-

nected to terminals on the wooden base, so as to be inserted in

the circuit containing a microphone transmitter M and a battery

B of six bichromate of potash cells in another room out of

hearing.

A platinum wire of 0x03 inch diameter and 6 inches long

from p to p' was first used, and the sonorous effects were most
marked and encouraging when the [microphone transmitter M

was spoken into. The articulation, though muffled, was clear,

and words could easily be heard.

1. Experiments were first made to determine the length which
gave the loudest sound and the clearest articulation, and, after

repeated trials with eveiy variation of length from 1 inch to 6
feet, it was found that a wire 6 inches long gave the maximum
effect.

2. Experiments were then made to determine the diameter of

the w ire that gave the best effect, and after repeated trials with
every gauge drawn from 0*0005 i°ch to 0*005 inch, it was found
that wire of the diameter 0*001 inch gave the best effect.

3. Experiments were then tried with wires 6 inches in length
and 0*001 inch diameter of different materials, viz., gold, iron,

aluminium, silver, copper, palladium, and platinum, and they
came out in the following order of merit :

—

Platinum Very clear.

Aluminium Very variable.

Palladium Clear.

Iron Clear.

Copper Faint.

Silver Faint.

Gold Very poor.

4.

The effect of mechanical strain was tried. It was found
not to vary the effect When once the requisite tension, which
varied with each metal, was obtained, further tightening up did
not vary the clearness or loudness of articulation.

Gold would scarcely bear the tension required to'reproduce

sonorous vibrations, hence its low position.

5. Very thin carbon pencil, *0025 inch "diameter, was tried

under compression and under tension, but no effect whatever was
experienced unless a bad joint was made, when at once a famt
microphonic effect was apparent,

6. No sibilant sounds whatever could be reproduced.

7. That the effect was due to heating and cooling was shou n

by the fact that it was possible to increase the current to such a

strength as to render the temperature of the wire sensible to the

touch, and then to make its elongation and contraction by low

sounds evident to the eye.

It therefore appears from these experiments that wires con-

veying those currents of electricity which are required for tele-

phonic purposes expand and contract as they are heated and
cooled, and as the variations in the strength of the current are

small compared with the strength of the current itself, the
expansion and contraction vaiy m the same ratio as the con-
densation and rarefaction of the air particles conveying the

sonorous vibrations which produced these vibrations.

The mechanical changes, or molecular vibrations in the wire,

due directly or indirectly to telephonic currents, which result in

the reproduction of sound, bear a dose analogy to themechanical
changes due to the direct transmission of sound, but with this

important difference, that while the vibrations due to sound are

progressive dong the wire, and their velocity is low and easily
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Mieawred, those due to thermal effects are practically instan-

taneous, and therefore affect simultaneously the whole length of

the wire.
. .

Note.—De la Rive, in 1843 {vide “ Electricity, vol. 1. p.

304), observed that an iron wire emitted sounds when rapid

discontinuous currents were passed through it ; but he attributed

the effect to magnetism, for he failed to obtain the same effect

in non-magnetic wires like platinum or silver.

Graham Bell found, in 1874, that a simple helix without an

iron core emitted sounds, and (in 1876) that very distinct sounds

proceed from straight pieces of iron, steel, retort carbon, and

plumbago, when conveying currents.

Prof. Hughes showed that his microphone was reversible, that

i«, that it could receive as well as transmit j-onorous vibrations.

Mr. Weisendanger ( Telegraphic Journal, October 1, 1878)

reproduced sounds on a microphonic receiver which he called a

thermophone, and attributed the effect to its true cause, vi/., the

expansion of bodies under the influence of heat, which, in fact,

is the explanation of all microphone receivers.

Ader reproduced speech by the vibrations of a wire conveying

currents of electricity, but he found that only magnetic metals

were effective, and therefore, like De la Rive, he attributed the

result to magnetic agencies (1vide Count du MonceJ, Telegraphic

Journalt
March 1, 1879).

These and many other sonorous effects of currents on wires

may be really due to such heat-effects as I have described.

Chemical Society, May 20.— Prof. H. E. Roscoe, presi-

dent, in the chair.—The first paper was entitled, “On the

Action of Air upon Peaty Water,” by Miss Lucy Halcrow and Dr,

Frankland. In consequence of the statements of Dr. Tidy in

his paper on river-water, as to the rapid oxidation of peaty

matter in running water, the authors have studied upon an ex-

perimental 'Scale the action of exceptionally strong peaty water

upon atmospheric air. The peaty water was exposed to air and

light with and without agitation ; the organic matter in the water

and the oxygen in the inclosed air were determined before and

after each experiment. It was found that minute quantities of

oxygen were absorbed by the peaty water, but even when some

water was shaken for ten and a half hours in a bottle fixed on
the connecting-rod of a steam-engine making 100 strokes per

minute, only 24 per cent, of the organic matter was oxidised,

assuming that all the oxygen taken up was employed in the

oxidation of organic matter. The authors therefore conclude that

if peaty matter is oxidised the process takes place with extreme
slowness.—Dr. Frankland then read a paper on the spontaneous

oxidation of organic matter. This was practically a criticism

of the conclusions drawn by Prof. Tidy in his paper alluded to

above. The author first referred to the belief so prevalent

twelve years ago that water polluted with sewage quickly regains

its original purity by spontaneous oxidation, and explained how
this belief was upset by the quantitative evidence obtained by
the Second Rivers Pollution Commissioners in 1 868. He then
criticised the results of Prof, Tidy, and pointed out some grave
inconsistencies therein. Thus the Shannon, after flowing twenty-
three miles through Loch Derg, has its organic elements dimin-
ished about 18 per cent., whilst the next flow of a mile effects a
diminution of 38 per cent. A sample taken four miles lower
down showed an increase of 75 per cent., &c. These inconsis-
tencies could only be explained by want of care in taking and
securing an average sample of the river at the different points.

The artificial purification of mixtures of sewage and water
effected by Prof. Tidy by running water through a series of
shallow troughs was then considered, and the chief cause of the

diminution of organic carbon and nitrogen attributed to the

decomposition of the urea into ammonium carbonate. The
author concludes that there is no evidence whatever of the de-
struction by oxidation of the dead organic matter of t ewage by
a flow of a dozen miles or so in a river, still less is there any
ground for assuming that the organised or living matter of

[

sewage is destroyed under like circumstances. The paper con-
cludes with some statistics as to the effect of the water-supply
on the spread of epidemics of cholera, &c. Prof. Huxley
pointed out that all diseases which are caused by so-called germs
are caused by bodies of the nature of bacteria, and that these
organisms were plants, and were therefore extremely unlikely to

,
he oxidised or destroyed by endosmose, as suggested by Prof.

$
Tidy, and that it was- quite conceivable that a water containing

fc
such bodies might be perfectly pure from a chemical point of

1 view, and yet be as deadly as prussic acid. Prof. Tidy, in
. reply, pointed to the statistics of the lost ten years, which proved

that many towns which derived their water-supply from river-

water which had been polluted with sewage were as free from
fever, &c., as other towns supplied by deep-well water.

Physical Society, May 22.—The annual holiday meeting of

this Society was htld at Cambridge. On arrival there the party

partook of luncheon in a hall of St. John’s College, which had
been kindly arranged for the purpose by the College authorities.

Prof. W. O'. Adams occupied the chair, and Mr. Warren De la

Rue proposed a vote of thanks to the Master aud Senior Fellows
of the College for providing the hall. The vote was heartily

accorded by the members, and after some remarks from Prof.

Adams the party proceeded to the Cavendish Laboratory, where
Lord Rayleigh, as vice-president of the Society, presided. The
routine business of the meeting being waived, Lord Rayleigh
described a plan for limiting the slit of a telescope so as to alter

the angular interval w ith which it can deal. The interval is

measured by means of a grating formed by winding a fine wire

round two parallel 5 crews of very fine thread.—Mr. Shaw ex-

hibited a modification of Veinholdt’s apparatus for dh tilling

mercury, by which a kilogram of mercury can be distilled per

hour.—Mr. Sydney Taylor exhibited a device for showing the

motion of the jmrticles of water in the transmission of a surface -

v ave. Sixteen disks were arranged in single file, each having a

white spot on its face, and on turning a handle the disks rotated

so that the spots which represented particles of water, moved
so as to present a wave-motion to the eye. Mr. Taylor also

showed a manometric flame apparatus for exhibiting to the eye

the difference of phase between two musical notes. This con-
sisted in tw o bent tubes, into which the notes were sounded,
and capable of being lengthened or shortened by hand like the
pipes of a trombone. Opposite the ends of each of these tubes a
sensitive flame was placed, and a rotating mirror showed the dis-

turbance produced in the flames by the two different notes. A third

flame exhibited the joint effect of the two notes. When the tubes
were silent, the images of the flames on the revolving mirror were
seen as plane bands

;
but when notes were sounded into the tubes

they became serrated, and the serrations were like or unlike accord-
ing as the phases of the notes were like or unlike.—Mr. Poynting
exhibited a plan for altering the plane of polarisation of the two
halves of a pencil of rays from the polariser, so that half the
field may be made to appear dark when the other is bright, or
both of equal brightness, at will.—Mr. Glazebrook described a
method of measuring the rotation of the plane of polarisation of
light by means of two spectra giving dark lines made to coin-

cide.—Lord Rayleigh described a plan for demonstrating that

yellow colour can be formed by combining red and blue together.

He mixes a red solution of chromate of potash with a blue solu-

tion of litmus, and on pouring it into a glass cell of a certain

thickness, the light transmitted through it is seen to be yellow*.

Plates of glass coated with gelatiit impregnated with litmus

and gelatin impregnated with chrpmate of potash and placed
side by side also transmit yellow light. Lord Rayleigh finds

however, that the eyes (f different persons vary consider-

ably in their power of appreciating the tinge of the transmitted

yellow*, one deeming it greenish, another reddish, while a
third considers it pure yellow. This peculiarity is not to be con-
founded with “ colour-blindness,” since all three persons would
distinguish the red and green components accurately. Lord
Rayleigh also exhibited a colour-box based on the Newtonian
principle, first carried out by the late Prof. Clerk Maxwell, but
of a small size.—Sir W. Thomson then proposed a vote of thanks
to Lord Rayleigh, which was seconded by Prof. W. G. Adams,
and the meeting then dispersed to examine the apparatus and
appointments of the Cavendish Laboratory.

Meteorological Society, May 19.—Mr. G. J, Symons,
F.R.S., president, in the chair.—Messrs. T. H. Edmonds, F.
Ekless, A. II. Taylor, and T. Turner were elected Fellows of
the Society.—The following papers were read :—Variations in

the barometric weight of the lower atmospheric strata in India,

by Prof. E. Douglas Archibald, M.A., F.M.S.—A sketch of
the w inds and weather experienced in the North Atlantic betw een
lats' 30° and 50° during February and March, 1880, by Charles
Harding, F.M.S. The period embraced in this paper includes

the time during which H.M.S* Alaianta was on her homeward
passage, as she left Bermuda on January 31. From the data
collected it is shown that a gale blew in the Atlantic every day
throughout the two months, excepting on February ai and 24 to

27. With especial reference to H.M.S. Atcdant

a

it appears
probable that she would not have met with any exceptionally
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severe weather earlier than about February 12 or 23, and allowing
that she had averaged from five to six knots per hour on her
homeward course, she would at that date have inevitably [en-

countered a severe hurricane. A heavy gale is noted on the I*2th

in 38° N. and 45
0 W., which is in the direct homeward-bound

track from Bermuda, and if the Atalanta had only averaged four
knots per hour on her homeward course she would have fallen in

with this gale. The storm of the I2th and 23th may fairly be
considered as about the most severe during the two months here
dealt with. It may be remarked that the Norwegian barque Caspaei
was north of Bermuda on the 3rd, and was in the full force of
the gale on the 12U1 ; her distance made shows that the winds
were favourable for a homeward passage from Bermuda. The
correspondence from H.M.S. Salamts, published in the Times of
May 6, states, on [the authority of the captain of the Caspaei

\

14 on February 12, in lat. 420 43* N., long. 39° 25' W., while
running before the wind, encountered the severest gale he had
ever experienced. The ship would not steer, and could not be
prevented from broaching to. She was thrown on her beam
ends, and remained so for nineteen hours, the cargo of cotton
keeping her afloat. Several ships were in sight at the time of
the commencement of the gale, and were unable to lay to on
account of its suddenness. ”—On the meteorology of MozufTerpore,

Tirhoot, for the year 1879, by Charles N. Pearson, F.M.S,

—

Mr. D. Wiustanley also exhibited his solar radiometer,

Mineralogical Society of Great Britain and Ireland,

June 1.—General Meeting.—Prof. T. G. Bonney, F. R.S., vice-

president, in the chair.—Messrs. G. Neist Walker, F.G.S.,
Alex. Murray, F.G.S., director of the Geological Survey of

Newfoundland, Geo. S. Mackenzie, Ph.D., and Hjalmar
Furuhjelm, Government Inspector of Mines, Helsingfors, were
elected as Ordinary Members, and Mr. Robert M. Heddle was
elected as an Associate.—The following papers were read and
discussed :—On a new face on crystals of stilbite from Scotland

and Western Australia, by Prof. M. F. Heddle, F.R.S.E.—On
a portable chemical apparatus for quantitative work, by A. E.

Arnold.—On kaolinite and kaolin, by J. II. Collins.—On new
Scottish minerals, by Prof. Heddle.—Further notes on mineral

growth, by T. A. Readwin.—Interesting specimens of minerals

were exhibited by Messrs. F. W. Rudler, T. A. Readwin, J. R.
Gregory, and Wm. Summers.—The next meeting of the Society I

will be held at Swansea in August, during the ‘‘British Associa-

tion ” week.

Paris

Academy of Sciences, May 31.—M. Edm. Becquerel in the

chair.—The following papers were read :—On an automatic

electric lamp, by M. Jamin. A development of the “ burner ”

described before. Three pairs of carbons are set pendant within

an oblong covered coil ; one pair, having its points nearer than the

others, gives rise to the arc first, and burns upwards, and when it

is consumed the fusion of a brass wire causes the second pair to

come into action (similarly with the third). The expenditure in

horse-power and the total light increase up to nine lamps, then

both diminish. (Numerical results are fully given.) The bright*

ness of the points directed down is five times that the other way.

—On the heat of combustion of the principal hydrocarbonised

gases, by M. Berthelot. Inter alia, the heat in question is never

equal to that of the component elements, and M. Berthelot indi-

cates the nature of the differences.—On the cosmogonic ideas of

Kant, apropos of a reclamation of priority by M. Schlotel, by
M. Faye. He finds no similarity between M. SchloteTs citations

from Kant and his own special ideas.—M. Bresse was elected

Member in Mechanics in place of the late General Morin.—Syn-
thesis of citric acid, by MM. Grimaux and Adam.—Researches

on the albuminoid matters of crystallin as regard the non-

identity of those that are soluble w ith the albumen of white of

egg and of serum, by M. Bdchamp. In the soluble part he finds

two quite distinct albuminous matters {pkacotymase and crystalbu-

min)t and distinctly separates the insoluble matters of the crys-

tal!inian fibres from nbrine. He laid special stress on direct

analysis and determination of rotatory power, regarding coagula-

tion as of secondary importance.—On the use of volcanic sands
in treatment of vines attacked by phylloxera, by M. Novi.—

A

list of memoirs sent in prize-competition was givea—The Secre-
tary described M/de Candolle’s work on “ Fhytography, or the
Art of Describing Plants.”—On the refractions of Bessel, by
M. Radau.—On an extension to functions of two variables of
Riemann*s problem relating to hypergeometric functions, by M.
Ficard.—On a class of two functions doubly periodic, by M.

Farkas.—Determination of three axes of a solid body on which
centrifugal forces exert, through rotation, a maximum effect, by
M. Brassinne.—On the equilibrium of elasticity of a rectangular
prism, by M. Mathieu.—Telephone with magnetic superexcita-
tion, by M. Ader. This is based on the prindple that if a thin
layer of iron or steel be placed before the poles of a magnet it is

much more powerfully affected if an iron armature be placed
behind than if the latter be not present.—Study of the distri-

bution of light in the spectrum, by MM. Mac4 and NicatL Two
quantities of light are considered equal when, illuminating a
given colourless object placed always at the same distance from
the same observer, they enable him to perceive the details with
the same distinctness.—On astigmatism, by M. Lerov. Heat
liberated in the combustion of some isomeric alcohols of the fatty

series, and of ccnanthol, by M. Longuinine. Isomerism of sub-

stances having the same chemical function, but differing in internal

structure, does not appreciably affect their heat of combustion
and formation.—On freezing mixtures formed of two crystal-

lised salts, by M. Ditte.—Crystallised hydrofluosilicic hydrate,
by M. Kiessler.-—Proportion of carbonic acid in the air ;

reply to M Riset, by M. Marie-Davy.—Preparation of
malonic acid, by M. Bourgoin. He has simplified and
improved the process.—Preparation of neutral sulphuric ether,

by M. Vitlier.s.—Presence in Soja hispida (Munch.) of a
notable quantity of a substance soluble in alcohol, and easily
transformable into glucose, by M. Levallois.—Functions of the
swimming bladder of fishes, by M. Marangoni. It rules the
migration of fishes. They have to counteract its action'with their

fins. It produces a double instability, one of level, the other of
position.—Researches on the structure of the axis below seminal
leaves in cotyledons, by M. Gerard.—Journey from Biskra
among the Touaregs, by M. Roche. This gives some geological

details.—On the structure and development of the dentinary
tissue in the animal series, by M, Magitot.—On the mucus of
the cloacal region of the rectum, by MM. Herrmann and
Desfosses.—On the inoculability of symptomatic charbon> and
the characters which differentiate it from splenic blood, by MM.
Arloing, Cornevin, and Thomas. The microbe by which the

disease is transmitted is quite distinct from the Bacillus anthracis.

—On M. Kohlf*’ journey of exploration into the Eastern Sahara,
by M. Berlioux.—French explorations in Central Africa, by M.
Fontane. One of the two proposed scientific and hospital

stations (the eastern one) is to be established at Kirassa, near
Kiora, about 250 km. from Bagamoyo ; and Capt. Bloyet, who
is to superintend it, has left Marseilles with that object. M.
Savorgnan dc Brazza has been charged to explore the region

about the sources of the Ogooue, and fix a point for the western
station ; Dr. Ballay accompanies him.—M. Jimenes presented a
celestial map projected on the horizon of Mexico.
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' TWO DARWINIAN ESSA VS

Studies in the Theory ofDescent By Dr Aug. Weismann

Professor in the University of Freiburg. Translated

and Edited by Raphael Meldola, F.C.S., Secretary of

the Entomological Society of London. Part I. On the

Seasonal Dimorphism of Butterflies, with Two Coloured

Plates. (London : Sampson Low, Marston, and Co.,

1880.)

Degeneration. A Chapter in Darwinism . By Prof. E.

Ray Lankester, F.R.S. Nature Series. (Macmillan

and Co., 1880.)

THE first of Dr, Weismann’s “ Studies,” of which Mr.

Meldola has given us an excellent translation, with

the author’s latest notes and additions, is devoted to a

thorough examination of the well-known but hitherto little

understood phenomenon of the seasonal forms of butter-

flies. For the benefit of those unacquainted with ento-

mology we may state, that many butterflies have two, or

even three broods in a year. One brood appears in

spring, their larvae having fed during the preceding

autumn and passed the winter in the pupa state, while

the others appear later in the year, having passed rapidly

through all their transformations and thus never having

been exposed to the cold of winter. In most cases the

insects produced under these opposite conditions present

little or no perceptible difference ; but in others there is

a constant variation, and sometimes this is so great that

the two forms have been described as distinct species.

The most remarkable case among European butterflies is

that of Araschuia prorsa
,
the winter or spring form of

which was formerly considered to be a distinct species

and named Araschnia levana. The two insects differ

considerably in both sexes, in markings, in colour, and
even in the form of the wings, so that till they were bred
and found to be alternate broods of the same species

(about the year 1 830) no one doubted their being altogether
distinct.

In order to learn something of the origin and nature of
this curious phenomenon Dr. Weismann has for many
years carried on a variety of experiments, breeding the
species in large numbers and subjecting the pupa: to
artificial heat or cold for the purpose of hastening or
retarding the transformation. The result of these experi-

ments is, that by subjecting the summer brood to severe
artificial cold in the pupa state, it may be made to produce
perfect insects the great majority of which arc of the

.winter form ; but, on the other hand, no change of con-
ditions that have yet been tried have any effect in changing
Rhe winter to the summer form. Taking this result in
connection with the fact that in high latitudes where there
Bs only one brood a year it is always the winter form, Dr.
[Weismann was led to the hypothesis that this winter
form was the original type of the species, and that the
summer form has been produced gradually, since the
glacial epoch, by the summer becoming longer and thus
admitting of the production of a second or summer brood.
This explains why the production of the winter form (A.
levana) from summer larvae is easy, h being a reversion

Vol. xxii.—No. 555

to the ancestral type
j
while the production of the summer

form
(
A . prorsa) from autumnal larvae is impossible,

because that form is the result of gradual development

;

and processes of development which have taken thousands

of years to bring about cannot be artificially reproduced in

a single season.

This hypothesis was supported by experiments with

another two-brooded species, Pieris napi
y
with similar

results, the winter form being produced with certainty by

the application of cold to summer pupae; and Mr.

Edwards, in America, has made similar experiments with

the various forms of Papilii ajaxy
finding that the summer

broods can be changed into the winter form by the appli-

cation of cold, while the winter broods can never be made

to assume the summer form by hastening the process of

transformation. In the Arctic regions and in the high

Alps there is only one form of Pieris napi
,
which very

closely resembles the winter form of the rest of Europe,

and this could never be the least changed by rapidly

developing the pupce under the influence of heat.

Another curious case is that of one of the Lycicnid«e

{Plebcius agestis) which exhibits three forms, which may be

designated as A, 13
,
and C. The first two, A and B, are

alternate broods (winter and summer) in Germany, while

in Italy the corresponding forms are B and C, so that B
is the summer form in Germany and the winter form in

Italy. Here we see climatic varieties in process of

formation in a very curious way.

That temperature during the pupa stage is a very

powerful agent in modifying the characters of butterflies,

is well shown by the case of Polyommatus phterns. The
two broods of this insect are alike in Germany, while in

Italy the summer brood has the wings dusky instead of

copper-coloured. The period of development is exactly

the same in both countries, so that the change must, it is

argued, be attributed to the higher temperature of the

Italian summer. It has been noticed that in Italy a

large number of species of butterflies are thus seasonally

dimorphic which arc not so in Central and Northern

Europe.

Dr. Weismann lays great stress on the varied effects

of temperature in modifying allied species or the two

sexes of the same species, from which he argues that the

essential cause of all these changes is to be found in

peculiarities of physical constitution, which cause different

species, varieties, or sexes to respond differently to the

same change of temperature
;
and he thinks that many

sexual differences can be traced to this cause alone with-
out calling in the aid of sexuaT'selection. The general
result arrived at by the laborious investigation of these
phenomena is, that—“ a species is only caused to change
through the influence of changing external conditions of
life, this change being in a fixed direction which entirely

depends on the physical nature of the varying organism,

and is different in different species, or even in the two
sexes of the same species;” and he adds “According
to my view, transmutation by purely internal causes is not

to be entertained. If we could absolutely suspend the

changes of the external conditions of life, existing species

would remain stationary. The action of external inciting

causes, in the widest sense of the word, is alone able to

produce modifications
;
and even the never-failing * indi-

vidual variations,’ together with the inherited dissimilarity

H
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of constitution, appear to me to depend upon unlike

external influences, the inherited constitution itself being

dissimilar because the individuals have been at all times

exposed to somewhat varying external influences.” The
present writer has arrived at almost exactly similar con-

clusions to these, from a study of the geographical

distribution and specific variation of animal forms, as

stated in an article on “The Origin of Species and
Genera,” which appeared in the Nineteenth Century of

January last, and it is gratifying to find them supported

by the results of a very different line of inquiry, and by
the authority of so eminent and original an observer as

Dr. Weismann.

The second work referred to in our heading, is Prof.

Lankester s British Association evening lecture last year

at Sheffield, now republished with illustrations as one of

the useful little volumes of the "Nature Series.” It

discusses the little-known phenomena of “ Degenera-

tion” as a phase of development much more general,

and of far greater importance than is usually supposed.

Degeneration causes an organism to become more simple

in structure, in adaptation to less varied and less com-

plex conditions of life. "Any new set of conditions

occurring to an animal which render its food and safety

very easily attained, seem to lead as a rule to degenera-

tion ; just as an active healthy man sometimes degenerates

when he becomes suddenly possessed of a fortune ; or as

Rome degenerated when possessed of the riches of the

ancient world. The habit of parasitism clearly acts upon

animal organisation in this way. Let the parasitic life

once be secured, and away go legs, jaws, eyes, and ears

;

the active and highly-gifted crab, insect, or annelid may
become a mere sac, absorbing nourishment and laying

We see incipient cases of degeneration in the loss of

limbs of the serpentiform lizards and the pisciform mam-

mals ; the loss of eyes in the inhabitants of caverns and

in some earth-burrowers ; the loss of wings in the Apteryx

and of toes in the horse ;
and, still more curious, the loss

of the power of feeding themselves in some slave-holding

ants. More pronounced cases arc those of the barnacles

—degenerated Crustacea, and the mites—degenerate spi-

ders ;
while wc reach the climax of the process in

Ascidians—degenerate vertebrates, and such mere living

sacs as the parasitic Sacculina and Lernaeocera, which

are degenerated crustaceans. Not only such lesser groups

as the above, but whole orders may be the result of

degeneration. Such are the headless bivalve moliusca

known as Lamellibranchs, which are believed to have

degenerated from the head-bearing active cuttle-fish

type
;
while the Polyzoa or Moss-polyps stand in the

same relation to the higher Moliusca as do the Ascidians

to the higher Vertebrates.

While discarding the hypothesis that all savages are

the descendants of more civilised races, Prof. Lankester

yet admits the application of his principle to explain the

condition of some of the most barbarous races—“ such as

the Fuegians,the Bushmen,and even the Australians. They
exhibit evidence of being descended from ancestors more
cultivated than themselves.” He evenapplies it tothehigher
races in intellectual matters, and asks :

" Docs the reason of
the average man of civilised Europe stand out clearly as an
evidence of progress when compared with that of the men

|

of bygone ages ? Are all the inventions and figments of
human superstition and folly, the self-inflicted torturing
of mind, the reiterated substitution of wrong for right, and
of falsehood for truth, which disfigure ourmodem civilisa-

tion—are these evidence of progress ? In such respects

we have at least reason to fear that we may be degenerate.
It is possible for us—just as tbe Ascidian throws away its

tail and its eye and ’sinks into a quiescent state of in-

feriority—to reject the good gift of reason with which
every child is bom, and to degenerate into a contented

life of material enjoyment accompanied by ignorance and
superstition.”

This is very suggestive
;
but we may, I think, draw a

yet higher and deeper teaching from the phenomena of

degeneration. We seem to leam from it the absolute

necessity of labour and effort, of struggle and difficulty,

of discomfort and pain, as the condition of all progress,

whether physical or mental, and that the lower the

organism the more need .there is of these ever-present

stimuli, not only to effect 'progress, but to avoid retrogres-

sion. And if so, does not this afford us the nearest attain-

able solution of the great problem of the origin of evil ?

What we call evil is the essential condition of progress

in the lower stages of the development of conscious

organisms, and will only cease when the mind has become
so thoroughly healthy, so well balanced, and so highly

organised, that the happiness derived from mental ac-

tivity, moral harmony, and the social affections, will itself

be a sufficient stimulus to higher progress and to the

attainment of a more perfect life.

For numerous instructive details connected with de-

generated animals we refer our readers to the work itself

—truly a small book on a great subject, and one which

discusses matters of the deepest interest, alike to the

naturalist and the philosopher.

Alfred R. Wallace

NATURE'S HYGIENE
Natures Hygiene : a Series of Essays on Popular Scien-

tific Subjects
,
with Special Reference to the Chemistry

and Hygiene ofthe Eucalyptus and the Pine\ By C. T.

Kingzett. (London : Baillifcre, Tindall, and Cox, 188a)

THE subject of this book is, practically, Peroxide of

Hydrogen. Such a title as #< Peroxide of Hydrogen,

with Special Reference to its Sanitary Applications/*

might not have proved so taking as “ Nature's Hygiene/
9

but it would have been quite as descriptive of the

subject-matter of the work. Mr. Kingzett strives to

show that the position which has been assigned to ozone

as "Nature’s purifier and^disinfectant,” is not altogether

merited by that body, but that it should rather be given

to peroxide of hydrogen. There can be no doubt that

these substances have been frequently confounded, and

that in numerous instances reactions which have been

attributed to ozone have been caused by hydrogen peroxide.

It has been stated, for example, that the aromatic parts

of flowers produce ozone, and that this substance is

formed in considerable quantity by plants rich in essential

oils—indeed the late Dr. Daubcny was of opinion that the

oxygen evolved from plants by the decomposition of

carbon dioxide in sunshine was always more or less

ozonised ; and other observers have sought to show fhat^.
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oil of turpentine and substances allied to the terpenes

have the property of transforming oxygen into ozone.

There is no doubt whatever that ozone is soluble in oil

of turpentine
;
this is incontestably proved by the experi-

ments of Soret, who, as all chemists know, has made

capital use of the fact, but this is quite another thing to

saying that oil of turpentine gent?cites ozone. This con-

fusion between ozone and hydrogen peroxide has mainly

arisen from the difficulty of discriminating between the

two substances, and it is only since the researches of

Struve, made about ten or eleven years since, that the

presence of the latter body in the air may be said to have

been demonstrated. Observers were led astray by the

supposition that the simultaneous ^existence of the two

substances was impossible; chemically speaking, they

were held to be incompatible. Recent observations have

shown that the opinions hitherto held on this point must

be modified. We are at present very much in the dark

as to the causes which lead to the formation of peroxide of

hydrogen in nature, but that many plants, and especially

those which secrete essential oils, contribute to its pro-
j

duction is almost certain. In the book before us Mr.
j

Kingzett has collected a mass of evidence on this matter,

and has presented it in an eminently readable and
interesting form. Perhaps the most valuable part of the

work is that which relates to the power exercised by the

various members of the genus Eucalyptus in preventing

or destroying malaria—-which power according to our

author is related to their property of forming peroxide of

hydrogen.

The Eucalyptus globulus was discovered by Labil-

lardifere in Tasmania towards the close of the last century,

but it is only within the last quarter of a century that its

anti-miasmatic properties have become known to Euro-
peans. To whom the credit of the discovery is due is not

clearly made out. M. Ramel, Baron Muller, and Sir W.
Macarthen appear to have been among the first to draw
attention to its extraordinary power, and seeds of the tree

were sent by them from time to time to Europe. The
testimony in support of this power is most convincing.

In marshy districts near Eucalyptus forests fever seems
to be unknown, and in parts of Corsica and Algeria

where the tree has been planted for the sake of its reputed
virtues endemic fevers have been stamped out. M.
Girr.bert, in a report to the French Academy, instanced
the case of a farm situated in a pestilential district about
twenty miles from Algiers, where by planting a number
of the trees the character of the atmosphere was entirely

changed. Similar testimony comes from Holland, the
South of France, Italy, California, and many other parts
of the world as to the febrifugal attributes of this tree.

In no case is the evidence more convincing than in that
of Algeria, as we have it related to us by Dr. Santra, and,
quite recently, by Consul Playfair. Large tracts of land
have been quite transformed by the agency of the “ fever-
destroying tree ” as it has come to be called, and wherever
it is cultivated fevers are found to decrease in frequency
and intensity. Fewer districts in Europe have a more
evil reputation than the Campagna as a veritable hot-bed
of pestilential fever, and people who know the country
round Rome may remember the monastery at Tre
Fontane on the spot, as tradition tells, that St Paul met
his death. Life in this monastery meant death to the

monks, but since the Eucalyptus has been planted in the

cloisters fever has disappeared and the place has become
habitable.

That the aromas of plants have in all ages been held to

act as preventives of disease, especially against those of

an infectious or malarial type, is well known, and in

every visitation of plague which has afflicted this country

we read of people carrying strong-smelling gums or

balsams about their persons. The physicians of a bygone
time had vinaigrettes in the handles of their canes to

protect them from the exhalations of their patients, and
the miserable wretches who came out of the fever-haunted

prisons and bridewells of a century or two ago to stand

their trials were surrounded by some aromatic herb to

protect the court from possible contagion. Even the

chaplain as he accompanied the doomed man to the

gibbet had presented to him a bouquet as a precaution

against the dreaded jail-fever.

Whether peroxide of hydrogen is invariably produced

by the process of oxidation of the aromatic parts of

plants is not yet proved, but that it frequently is so seems

beyond question. There can be no doubt too that this

substance is a very powerful antiseptic ; the experiments

of Mr. Kingzett and others are quite conclusive on this

point.

OUR BOOK SHELF
The Science of Voice Production and Voice Preservation

,

for the Use of Speakers and Singers. By Gordon
Holmes, Physician to the Municipal Throat and Ear
Infirmary. (London : Chatto and Windus.)

The author says that this work is an abridgment of
his “ Vocal Physiology and Hygiene,” of which a notice

has already appeared in Nature (vol. xxi, p. 271), and
that it is intended “to furnish persons who make an
artistic or professional use ofthe vocal organs with a concise

account of those relations of the voice to physical and
medical science which are only cursorily alluded to, or
passed over altogether, in treatises on elocution and
singing.”

The account is concise enough, in the sense of not
occupying much space, if we omit the chapter headed
“ Hygiene of the Voice,” which is mainly occupied with
general hygiene ; but we greatly doubt whether those who
“make an artistic or professional use of the vocal organs”
will derive much advantage from its study, that is, whether
they will be able to carry away much that will be of use
to them. In striving to be concise the author seems to

have become vague. Although, of course, he must be
professionally well acquainted with the details of the vocal
organs and their laryngoscopic appearance, he has not
succeeded in conveying a clear knowledge ofso much as it

imports the singer and public speaker to know. Nor are his
woodcuts ofthe larynx at all satisfactory ; those, forexample,
of “ the larynx when sounding a note about the level of the
ordinary speaking voice,” and “ during the emission of
falsetto notes,’* being calculated to convey false impres-
sions to those who see them for the first time. His know-
ledge of the physics of sound, and especially of phonetics,
appears to be entirely secondhand. There is the same
impression conveyed by his treatment of the registers and
voice training for singers. The consequence is a want of
definiteness and exactness in all these important branches
of his subject. Thus, on p. 2, he tells us that sound
travels through air at the rate of about 1,090 feet in a
second, but neglects to add “at freezing temperature,” or
that it goes faster when the air is heated, so that, in feet,

about 1,120 feet at 6o° F. is the more common rate. At
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other times his language is rather singular, as when he
•m that stammering “ frequently arises from a mus-
cular defect, giving rise to a clumsiness in gelling the

tongue round one or more letters” (p. 94), or speaks of

the vocal bands being ‘‘tensed” (p, 105), or says that
“ musical gifts of voice are rather phylogenetic in their

origin,” the word in italics not appearing even in Mayne, or
speaks of “ living up hills ” (p. 146). In a book written for

singers and public speakers Latin and Greek and technical
expressions should certainly be explained, if not avoided,
such as phylogenetic

, already adduced, and freenum
lingua (p. 95). The article on hygiene conveys a good
deal of information, but we suspect most readers will

rather remember the amusing account of the dietetic

habits of singers, quoted from other sources, on p. 114,
than be able to dig out what relates to the voice from the
great mass of other matter. In conclusion, wc cannot
help feeling that the words “the science of,” in the
title, are not justified by the book itself, and might be
advantageously replaced by the single word “on.”

Ceylon Coffee Soils and Manures: a Report to the

Ceylon Coffee Planters' Association. By John Hughes.
(London : Straker Bros, and Co., 1 S79. )

The writer of this report has at least gathered together

a large amount of useful information about the coffee

plant, coffee soils, and coffee manures. As an agricultural

chemist he has, not unnaturally, attributed excessive

importance to the composition and condition of the soils

in which healthy and diseased coftec trees are found
;

manures also are indicated as amongst the chief remedial
measures. Doubtless, the proper maintenance of the

“condition,” as it is technically termed, of coffee soils

has been woefully neglected. Indeed, where there is

neither rotation nor even alternation of crops the difficulty

of securing continued vigour of growth and ample crops

of fruit must be considerable, even when soils are rich

and seasons favourable. But let any adverse influences,

whether of excessive rainfall, or of mechanical and
chemical injury to the -oil occur, and then the plant is

more likely to succumb to the attacks of its enemies,

vegetable and animal. Thus wheat straw deprived of

adequate supplies of sclable silica becomes more subject

to injury from insects and mildew. Other examples
might be found of a connection between certain de-

ficiencies in the soil and certain diseases in the plant, but

it is unsafe to make a '.asty generalisation on this point.

In combating the coffee -leaf disease we must first of all

devote ourselves to the fungus which is its direct cause.

There can be little dc.ibt that calcium sulphide, which
proved so efficient a means of destroying the Outturn of

the vine will be cqzdly destructive to the IfcmiUia
vastatrix. A mixture of sulphur and quicklime, or a
wash made by simply bo.i.ng these two materials together,

is much less active.

When Mr. Hughes r..akcs suggestions about the sources

of mamirial substances available for Cc>Ion, about the

making and presen at'or. of cattle and vegetable manure,
and about terracing ar.d draining, we can heartily endorse
his recommendations. And when he gives us a number
of careful analyses, sot.ve of which are of considerable
interest, even apart frcm their connection with the growth
of coffee, we are grateful for information which is sure to

become useful under some circumstances and at some
time. But there are certain portions of Mr. Hughes’s
Report which seem to have been introduced with no
special object, or which are of Questionable value. We
hardly need to be taught that “ Planters want a practical

remedy rather than an elaborate description of the
disease” p. 140). The appearance of what look like

recommendations of the manurial preparations of par-
ticular manufacturers should have been avoided (pp. 27
to 30,, \\*e could have spared the repetition of the well-
worn table of manurial values on p. 100, and the analysis

of Bude sand (p. 36). The term granitic ae applied (p. 37)
to a limestone containing over 70 per cent, of-calcium
and magnesium carbonates needs award of explanation*
Of really interesting data furnished by Mr. Hughes we
may cite the analyses of castor-seed cakes (p. 15), in

which the nitrogen is shown to differ widely—brown and
black cakes containing but 4$ per cent., while white cakes
show no less than 7$. Although we do not believe in the
third decimal places (how often can we chemists secure
accuracy in the tenths ?) in Mr. Hughes’s soil analyses

(pp. 46, S3, 65, 72, 77, 8r, IS°)~particularly as his phos-
phoric acid determinations were not made by themolybdic
acid process—yet these results represent a mass of

laborious researches, and ought to furnish much material

for the management of Ceylon coffee soils. The analyses

of healthy and diseased coffee-leaves (pp. 142- 144) deserve

careful study ; they point unmistakably to the fungoid

origin of the disease. A. H. C.

LETTERS TO THE EDITOR
[Tie Editor docs not hold himselfresponsiblefinr opinions expressed

by his correspond* nts . Neither can he undertake to return
,
or

to correspond with (he writers of rejected manuscripts, No
notice is taken of ationymous communications

.

[ The Editor urgently requests correspondents to keep their letters as .

short as possible. The pressureon his space is so great that it

is impossible otherwise to ensure the appearance even of com-
v:unications cotitaining interesting ana novelfacts,]

Cloud Classification

Between M. Tocy and his latest critic (NATURE, vol. xxff.j

p. 96) it would be impertinent for me to interfere. But until mi’
objection to a part of Howard's original classification has met with

some response from those who maintain the adequacy of that

classification I must continue, at the risk of some repetition, ta

call attention to this objection. It can be stated briefly, and
I do not see* why the answer thereto, if such exist, should bJ

deferred as too long for discussion.

K. IT. apj>ear.> to admit that an observer, when withij

a ebud (winch is then to him a fog), cannot distinguisl

cumulus from stratus. He, however, elevates the stratus

or rather one variety of it, “a few feet (or even inches
from the earth,” so as to cut “the taller trees in a boruonw
line, leaving their tops and bottoms free.” He proposes tj

>behethe question “whether it U desirable to ore the tern
4 stratum ’ for clouds in a totally different shy region, which diffel

both in their origin and their nature from the true stratus” (nrj

from the stratus of the shy-region of half-length elms in tin

Thames basin). Now it is precisely this question which thi

large and growing class of observers, who wish to record thi

modifications of clouds, can no longer permit to be left umettlecf

If clouds are to be classified according to their form at all, soxnM

name L» absolutely required for a clas> of clouds which is in of
latitudes common, and in the higher predominant. These are thj

ebud^ to which the observers can neither give the title cumulm
nor the title cirrust the clouds which are disposed in beds oil

layer* whose vertical thickness is small. When in trilling omouij

the)’ arrange themselves in irregular disks or patches capable 0)

being occasionally mistaken for cumulus when in the zenith, bed

elsewhere seen as streaks or threads transverse to the meridian.

When in lorce amount they cover a great portion or the whok
of the sky with a shallow and nearly level canopy. In England,

putting together observations made at all hours of day anfi

night, clouds belonging to this class are recorded in about 61

per cent, of the observations. Of observations mode at 2 p.».
they occur in about 38 per cent. ; of observations made bctweei

sunset and tunri-c in upwards of 90 per cent. Of observation

made at all hour* in the English Midlands from October,

1879, to February, 1880, inclusive, they were recorded .in

per cent. To leave this class nameless is intolerable. To give

to them either of the compound titles eumuto-stralus and strata-

cumulus is objectionable, because in form they do not resemble

cumulus at all (1 might odd that to a defender of Howard r

i

unamended system they also do not resemble stratus at aU«

differing, os we are told, not only in elevation, but in “origi*

and nature,” both from pound-fog and middle-tree fog). 4
similar objection lies against the application to these doudi t*t



June 17, 1880] NATURE H5

the terms cirro-stratus and strato-cirrus. Finally the terms

cumulo-stratus and cirro-stratus are sorely needed for varieties of

clouds intermediate between the class I have described and the

cumulus and cirrus types, if any part of Howard s terminology

is to be left to us at all.

It would be a pity that that terminology, lucid and expressive,

should perish, merely because, to a few minds, the originator

of a system must needs appear infallible, and his classification

perfect as Minerva when issuing from the head of Jupiter. I

think that Luke Howard would have been the last to put forward

such a claim. W. Clement Ley
June 8

The Motion of Fluids

Prof. Reynolds, in the course of his review (Nature, vol.

xxL p. 342) of my book on the above subject, cites two instances

in whicn I have been guilty of what he considers loose and vague

reasoning. I would ask space for a few remarks on the points

in question.

To take the more important matter first, Prof. Reynolds says,

apropos of a certain proof of the velocity-potential theorem
given in Art. 23 :

—

41 Mr. Lamb has offered a proof of this now historic theorem,

which, if judged by the space it occupies, should be much simpler

than the acknowledged proofs of Cauchy and Stokes. As no
authority is cited, it would appear that this proof is here
given for the first time. If so, the author has done himselfgreat
injustice in not examining or explaining his reasoning more
closely. For, as it stnndr, it suggests the idea that he has ignored
the fact that d x, dy, d s, on the left of his equation, arc integrals

through a finite time, and hence, inasmuch as he has given no
reason to the contrary, may be of a different order of magnitude
from their initial values, da, db, dc,

which appear on the right

of his equation. If this is not so it is a peculiarity of the motion
of continuous fluid, and needs establishing ; otherwise we might
infer that two people who had once shaken hands could never
after be so much as a mile apart.”.

Prof. Reynolds, who himself strongly recommends the careful

study of “work from the master’s hand,” will hardly take it

amiss if I ask him to turn to the proofs which he justly cites as

classical, and to notice that they contain, one of them (Cauchy's)
in exactly the same form, the other in a form which is mathe-
matically equivalent, the very assumption which he here calls in

question. Theassumption is in fact nothingmorethan a tacit limita-
tion, which is made at the very outset of the subject, as to the class

l of motions which are proposed for study. In the “Eulerian”
,

method it is implied that the first derivatives of the component
,
velocities u, v, w with respect to the co-ordinates x

, y, c are to be
: everywhere and always finite throughout the motion considered ;

in the “ Lagrangian’ method the corresponding, and equivalent,

assumption is that the derivatives
dx

, — , &c , and also
f

da d b d c

dtdi dbdt djdt'
&c*’ arc t0 be fimtc * We (1° not assert

that these are universal characteristics of fluid motion, for it is

^easv to imagine cases in which they are violated ; we merely
exclude such cases ab initio from the scope of our investigations.
But, in one form or -another, these fundamental limitations are,
from the point of view of analytical hydrodynamics, unavoid-
able; they are made implicitly every time we u rite down the
equations of motion, and it is therefore not surprising that they
should be found to be essentially involved, not only in the proof
which Prof, Reynolds on this account criticises, but in every
other proof of the velocity-potential theorem which has yet been
propounded.

I have only to add that the proof in question is, and professes
to be, merely a very obvious corollary to H, Weber’s transfor-
mation of the Lagrangian equations.
The other passage of Prof. Reynolds’s review which I wish to

notice is as follows s—
*

1^** is
^ considerate amount of vagueness attending the

author’s use of the term particle. Having rightly defined fluids
as being such 'that the properties of the smallest portions into
which we can conceive them divided are the same as those of
the substance in bulk,* he proceeds to reason about a particle as
thoupi it were a discrete quantity, the position of which is

ac r .

80mc P°“rt» thus ignoring the fact that, according to
in* definition, the same particle of fluid may at one time be a
sphere, at another a filament of indefinite length, or a sheet of

indefinite breadth. This vagueness appears to have led him into
error in Art. II.”

A good deal of this criticism is, I think, met by the remarks
already made. In a fluid moving subject to the conditions I
have stated, only finite changes of shape can be produced in a
moving element within a finite time.

Prof. Reynolds does not indicate the precise nature of the
“ error ” which he finds in Art. 1 1. After a careful reconsidera-

tion, the argument of that article appears to me to be sound; but
I am free to confess that it is not stated with all the clearness

desirable, and that the article is further disfigured by an un-
fortunate clerical error in the foot-note, where *‘u = «t

should be read for 14 u = ±x” HORACE Lamb
Adelaide, March 30

On the Physical Aspects of the Vortex-Atom Theory

Will any charitable person explain a difficulty which I (and

other non-mathematical people) have encountered when seeking

to understand and be satisfied with this theory ?

The only proof of those properties of vortex rings which match
the physical properties of atoms that I have met with is that in

Besant’s 44 Hydromechanics ”
; and is based on the initial-co-

ordinate method.
Now it seems to me that this method assumes what is equiva-

lent to the permanence of the vortex filament ; so that in proving

the latter by use of this system of co-ordinates we may be merely

arguing in a circle.

For it assumes that if initially we have any infinitesimal tetra-

hedron 5 a . 5 0 .

5

y, then after the finite time
,

t, this will still

form a tetrahedron 8 x\ Sy.Sz.
Now I cannot see that one can assume this ; tbat—to use the

words in a late article of Nature—“if two people have once
shaken hands they can never be 100 miles apart.”

And this inseparability of the particles of a fluid thus assumed
bears a very close relation to the permanence of the vortex

filament which we wish to prove. W. L.

Cheltenham, May 29

[It appears to us that our correspondent here confuses between
ihe permanence of any fluid filament and the permanence of the

vortex character of the filament. The assumption that every
filament remains continuous cannot be said to be equivalent to

assuming that the direction of the filament at every point remains

coincident \\ ith the axis of rotation of its constituent elements at

that point, which is what Helmholtz has taught u«.—

E

d.]

The Aurora Borealis and its Colours

With regard to Drs. De La Rue and Muller’s paper on the
Aurora (Nature, vol. xxii. p. 33) there is still a point I should
like to see explained. Is it considered by physicists that in

electric discharges similarity of colour is sufficient to indicate

similarity of constitution, even when their spectra are quite

unlike ? The paper, together with the reply to Prof. Smyth,
certainly seem^ to imply this ; though I have not previously seen

it stated to be the case.

With regard to the red part of aurora?, so far os my observa-

tions indicate its position, they show it to be above the greenish

part in the aurora? seen here ; though according to Weypredits
observations, it is below the green m the Arctic regions.

Sunderland, June 9 T. W. Backhouse

A New Audipbone

Further experiments on the timbre of musical instruments

a* rendered by the audipbone have led me to the selection of the
following as a distinct improvement on the birchwood veneer,

both for musical purposes and also for ordinary conversation.

It has the same advantage as my previous form in not requiring

to be held by the hand, it costs nothing, and requires no making.
Take a sheet of stiffbrown paper about 11x15 laches, the paper
Jicing such as is ordinarily used for making up heavy parcels.

Tut the ends together, the middle forming a loop, and hold the

ends between the teeth. The paper must be pretty stiff, as the

loop must stand out round and full, and of course the paper must
be without folds or creases, Thos. Fletcher
Museum Street, Warrington

Ciystal-Ice

In reference to the “crystal ice” proposed by Dr. Colon-
tarients, of Scarborough, for skating upon with ordinary skates,
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it may not be generally known that more than thirty years ago a
Atriiw pond constructed in Liverpool, consisting, I believe,

entbm of crystallised Glauber's salt. I have a perfect recollec-

tion of this miniature lake with its grotto-like surroundings, of
its black looking ice with innumerable white scorings marking
the tracks of the skaters, yet, strange to say, I cannot remember
whether I skated on it myself. The impression that I did seems
to be confused w ith other skating scenes. This perhaps does
not look like very reliable evidence, but that the “ rink ” (under
another name) of artificial ice did exist, and was popular, will no
doubt be affirmed by many witnesses besides myself. The date
would be about 184$, if 1 am not mistaken, and the speculation
ultimately failed owing to a public impression (possibly a wrong
one) that the exhalations from the surface of the pond caused
sickness and headache. R. H.

The Stone in the Swallow

You* correspondent. Dr. V. P. C. Hoek, requests informa-
tion respecting the origin of the Cable to which the poet Long-
fellow refers at the end of the first part of “Evangeline”

—

” The stone in the nest of the swallow. ” In Burton’s ‘^Anatomy
of Melancholy, 1

’ p. 434, at the top (Wa Tegg’s edition), after

describing in the delightfully quaint style of the age the curative

virtues of various stones, he quotes the following :

—

“ In the belly of a swallow there is a stone called 'chelido-

nius,’ which, if it be lapped in a fair cloth and tied to the right

arm, will cure lunatics, madmen, make them amiable and
merry,”

In a foot-note there are references made to the following

authors :—Albertus, Eocellius, cap. 44, lib. 3 ; Plin, lib. 37,
cap. to ; Jacobus de Dondis, &c.

It seems probable that Longfellow got his version of the story

from some of the descendants of the French Acadians, to whom
die poem relates, and it may have come down from the same sources

from which Burton derives his account of the matter. It may
be noted that the two versions do not in any way clash. Burton’s

amply referring to the whereabouts of the stone, “ in the belly

of tne swallow,” its name and benefits to those afflicted with

insanity; while Longfellow’s version relates more to the finding

and locality of the stone and its uses to the young swallows,

leaving its supposed value to man, depending on the general

term of being “lucky.” John Locke
Trinidad, West Indies, May 24

Stags’ Horns

In reference to the opinions recently expressed in your journal

regarding the disappearance of the horns of stags, deer, &c.,

I may mention that this is usually attributed here to the action

of rodents rather than of the deer themselves. Even if a deer
should occasionally be *een gnawing a horn it would be very
difficult to account for the disappearance of all the annual crop
of antlers in this way. From the nature of their dentition (having
no incisor teeth in the upper jaw ) the destruction of such a mass
of hard material must be very difficult. Moreover slight examina-
tion frill show whether the tooth marks are those of the large

teeth of a deer or of the small incisors of a rodent.

Antioch College, Ohio, U.S.A, E. W. Claypole

ON SOME POINTS CONNECTED WITH
TERRESTRIAL MAGNETISM

T HAVE on more than one previous occasion brought
* forward some of the various points which are here
grouped together. These points are three in number.

(a) Regarding the sustaining power of the earth’s

magnetism.

(0) Regarding the diurnal and other changes of the
same.

(y) Regarding earth currents and auroras.

I may state at once that this only professes to be a
working hypothesis.

(a) Regarding the Sustaining Power 0/ the Earth's
Magnetism .

—

I do not here intend to discuss the cause of
the earth’s magnetism, but I would ask in the first place if
it « not possible that this cause may be something small
and one which (assuming it to continue at the present

moment) we may not readily perceive. If we assume this

cause or magnetic nucleus to oe small is it not possible to
imagine that there is a machinery which acts upon this

nucleus (just as we have in certain magneto-electric
engines) so as to swell up the magnetism of the earth
ultimately to saturation. 1

May not this machinery be the great convection
currents, the anti-trades, that go from the equator to the
poles in the upper regions of the earth’s atmosphere, and
which may be looked on as conductors moving across

lines of magnetic force ?

It would appear to me that the tendency of such cur-

rents will be to swell up and sustain the magnetism of the

earth.

(0) Regarding the Diurnal and other Changes of
Terrestrial Magnetism.— It will of course be natural,

entertaining the views now enunciated, to regard the

diurnal changes of the convection currents of the earth’s

atmosphere, as these are manifested in the upper regions,

to be the cause of the diurnal changes of terrestrial

magnetism.
If this view be taken it might be argued that wind

changes in these upper regions should also produce mag-
netic variations. The reply is that apparently they do.
In conjunction with Mr. Morisabro Hiraoka I have com-
pared together the simultaneous records of magnetic
declination ranges at Kew and at Trevmndrum, and I

find evidence or a progress of things from west to east,

so that on the whole a particular magnetic-range phe-
nomenon occurs at Kew 97 days before it occurs at

Trevandrum. Again, 1 have attempted to show, in con-
junction with Mr. Dodgson, that a particular magnetic
phenomenon occurs at Rew one day before it occurs at

Prague.
It would thus appear that there is a progress of mag-

netic phenomena from west to east, just as we know there

is a progress of meteorological phenomena. As, however,
the meteorological phenomena which we can examine
occur in the lower atmospheric regions, while the mag-
netic phenomena are, according to this hypothesis, asso-

ciated with currents in the higher regions, it does not
follow that magnetic and meteorological phenomena
should travel from west to east at the same rate. I may
also mention that we have reason to believe that magnetic
changes lag behind corresponding solar changes just as
meteorological changes would do.

It is manifest that it will be comparatively easy to settle

the fact of a progress from west to east of magnetic
weather, and that if such exists it will most readily ally

itself with the hypothesis above mentioned.
In the next place, if we regard those changes in the

convection-currents of the earth which depend on the year
we have reason to imagine that such are most pronounced
at the equinoxes. It is also well known that magnetic
disturbances are most frequent at these times.

Let us next proceed to regard the secular change of the

earth’s magnetism. To account for this magneticians

have felt the need of something movable, and the hypo-

thesis of a “ little earth,'’ a solid nucleus moving within

the recesses of our planet, has found much support. But
is it not more likely that the result may be caused by a

secular variation in the distribution of the convection-

currents of the earth ? If the question be asked, What
reason have we for imagining the existence of such 4

variation, the answer will be, A much better reason than
we have for entertaining the conception of a little

I

earth.” For there is some reason, at any rate, for imagin-

I

ing the power of the sun to be subject to a complicated
series of periodicities. Now a secular variation in the

power of the sun would produce a secular change not only

in the intensity, but in the direction of the convection-

currents of the earth, and, according to the above hypo-

* It I mi not mbukca SirW Thomson is inebood to rtgsrd ihs oarth *1

t nugnoto-olcotric tofioe.
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thesis, these in their turn would produce a secular

magnetic change.

(y) Regarding Earth Currents and Auroras.-l have

for some considerable time looked on the earth as a

RuhmkorfFs coil with a magnetic nucleus. Above this

nucleus we may suppose that we have the primary rocks,

which are non-conductors, 1while above these we have

the moist or comparatively moist surface of the earth,

which is a conductor. Above this, again, we have the

lower strata of the atmosphere, which are non-conductors,

while above this we have the upper strata, which are

conductors.
Now suppose that a small but abrupt change of the

earth's magnetism takes place, no matter how. We need

„ not enter into the causes of such.

We have thus two secondary coils, if I may use the

expression
: (1) the moist surface of the earth, (2) the

upper regions of the atmosphere ; and both of these will

be animated with secondary currents, on account of the

abrupt change of the earth's magnetism. These secondary

currents will be in one direction for a magnetic change of

one kind, and in the opposite direction for a magnetic
Change of the opposite kind.

Now whenever there are magnetic storms, that is to

say, when there are small but abrupt changes of the
earth's magnetism, it is well known from the Greenwich
records that we have violent earth currents, which are

alternately positive and negative, and that we have also

auroral displays in the upper regions of the earth's atmo-
sphere. We cannot examine the auroral displays as we
can the earth currents. But with regard to earth currents

f I would remark that the form of the phenomena they
display is entirely against the supposition that such
currents are the main cause of the changes in terrestrial

magnetism, and in favour of that which maintains that

they are secondary currents induced by magnetic changes.
In conclusion 1 would guard against its being supposed

that all luminous appearances in the atmosphere are due

[

to the same cause. I only hold that certain appearances
I which occur at times of magnetic perturbation and
1 simultaneously throughout a large portion of the earth
1 have the origin now mentioned. B. Stewart

; ON A NEW JELLY-FISH OF THE ORDER
TRACHOMEDVSdSy LIVING IN FRESH
WATER

/^\N Thursday last, June 10, Mr. Sowerby, the secretary^
#

of the Botanical Society of London, observed in the
tank in the water-lily house in Regent's Park a peculiar
organism, of which he was kind enough to place a large

;

nvmber at my disposal on the following Monday.
The organism proves to be an adult medusa belonging

to the order Trachomedusae and the family Petasidae of
Haeckel's system (“ System der Medusen,” erster Theil).
It comes nearest among described genera to Fritz Muller's
imperfectly known Aglauropsis from the coast of Brazil.

[

*he most obviously interesting matter about the form

\

under notice is that it occurs in great abundance in

\
perfectly fresh water at a temperature of 90° Fahr.

Hitherto no medusa of any order has been detected in
water—except perhaps some stray estuarine forms

(? Crambessa).
It is exceedingly difficult to trace the introduction of

this animal into the tank in the Regent's Park, since no
plants have been recently (within twelve months) added
to the lily-house, and the water is run off every year.
Probably a few specimens were last year or the year
before present in the tank, and have only this year
multiplied in sufficient abundance to attract attention.
Clearly this medusa is a tropical species, since it flourishesm water of the high temperature of 90° Fahr.
Mr. Sowerby has observed the medusa feeding on

Daphma, which abcunds in the water with it.

The present form will have to be placed in a new genus,
for which I propose the name Craspedacusta, in allusion

to the relation of its otocysts to its velum.
It is one of the sub-class Hydromedusae or Medusae

craspedotae. and presents the common characters of the

order Trachomedusae (as distinguished from the Narco-
medusae) in having its genital sacs or gonads placed in the
course of the radial canals. It agrees with alt Tracholinae

(Trachomedusae and Narcomedusae) in having endodermal
otocysts, and it further exhibits the solid tentacles with
cartilaginoid axis, the centripetal travelling of the ten-

tacles, the tentacle rivets (Mantelspangen), the thickened
marginal ring to the disk (Nessel ring) observed in many
Tracholinae.

Amongst Trachomedusae, Craspedacusta finds its place

in the Petasidae, which are characterised as “Tracho-
medusae with four radial canals, in the course of which
the four gonads lie, with a long tubular stomach and no
stomach-stalk.”

Amongst Petasidae it is remarkable for the great number
of its tentacles, which are all solid ; and for its vety

numerous otocysts. Further, it is remarkable among all

Hydromedusae (velate medusae, that is, exclusive of

Charybdaea) for the fact that centrifugal radiating canals

pass from the otocysts into the velum
,
where they end

ccecally.

The genus may be characterised as follows

Mouth quad ri fid, with four per-radial lobes.

Stomach long, quadrangular, and tubular, projecting

a good deal below the disk.

Disk, saucer-shaped, that is, flattened.

Radiating Canals 4, opening into the marginal
canal.

Gonads 4, in the form of 4 oval sacs, depending into the
cavity of the subumbrella from the four radiating canals.
Marginal or Ring Canal voluminous.
Centripetal Canals (such as those of Olindias,

Geryonia, &c.) absent.

Tentacles solid
; in three sets, which are placed in

three superimposed horizons :

—

1. A set nearest the aboral pole, of 4 large per radial
tentacles. These are the primary tentacles.

2. A second tier of (in large specimens) 28 medium-
sized tentacles placed between these in four groups
of seven. These are the secondary tentacles.

3. A third tier of (in large specimens) 192 small ten-
tacles placed in groups of six between adjacent
secondary tentacles. These are the tertiary

tentacles.

Tentacle-Rivets (Mantel-spangen) connecting the
roots of the tentacles with the marginal ring (Nessel-ring)
are connected with all the tentacles of each of the three
horizons.

Otoliths placed along the line of insertion of the
velum—about eighty in number (fewer in small specimens).
From sixteen to twenty are placed between successive per-
radial tentacles arranged in groups of two or three between
the successive secondary tentacles.

Velar Centrifugal Canals (which are really the
elongated otocysts) are peculiar to this genus, passing
from the otoliths (one inclosing each otolith) into the
velum, and there ending blindly. They appear to corre-

spond in character to the centripetal canals found in other
Trachomedusae in the disk.

Ocelli are absent.

[The presence of velar otocystic canals constitute the
chief peculiarity of the genus Craspedacusta, and may
necessitate the formation of a distinct family or sub-order
for its reception. The minute structure of the otoliths

and canal-like otocysts I am now engaged in investigating.]

The above characters are derived from the examination
of adult male specimens, which were freely discharging
ripe, actively motile spermatozoa.
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The species may be known as CRASPEDACUSTA
Sowerbii, now gen. ct sp.—I name the species in honour
of Mr. Sowerby, who discovered it, and to whose quick
observation and courteous kindness zoologists are indebted
for the knowledge of this interesting animal
The sole character which 1 can give as specific over

and above the generic characters summarised above is

that of size. The diameter of the disk does not exceed
one-third of an inch.

Locality.—The water-lily tank in the gardens of the
Botanical Society, Regent's Park, London.
Very abundant during June, 1880. Probably introduced

from the West Indies. E. Ray Lankester

NOTES FROM JA VA
'T'HE following extracts from a letter written from Java
* by Mr. Henry O. Forbes to Mr. H. N. Moseley,
F.R.S., have been sent to us for publication as of consi-

derable interest. The letter is dated March 19. Mr.
Forbes, who has been engaged in collecting in Java,

expects shortly to leave for Celebes, Timor, Timor-laut,

and other eastern islands. Timor-laut is the most im-

portant island of the Malay Archipelago yet remaining to

be explored, and is likely to yield many natural history

treasures. Mr. Forbes's letter refers to certain passages in !

Mr. Moseley's “Notes by a Naturalist on the Challenger?

The question of the mode of growth of Myrmccodia
and Hydrophytum has been lately before the Linncan
Society.

“ With regard to birds carrying seeds from one island

to another, I have observed on the Cocos Keeling Islands

(South Indian Ocean) a species of heron which nested

in a high tree (species unknown) there, quite covered with

its oblong hooked seeds. I was informed by the pro-

prietor of the island that many of these birds, from their

leathers getting so thickly covered with the seeds, actually

die. I can therefore imagine that many of these seeds

might adhere for even weeks and months
,
and so get

transported to very distant regions.
“ At p. 493 you note the habit of hot-uater drinking. It

quite a custom among, at any rate, the Sudanese,

among whom I have been living some time, who, in the

afternoons, invite each other to come and have a cup of

hot water. It is drunk either plain or with a little arenga

much like to see these plants grow with all ant life

removed from them entirely. If opportunity again offers

I shall continue my experiments. I have repeatedly
noticed on large Myrmecodia and Hydnophyta whit*
were crowded with ants (on both genera 1 have found
only one species of ant) that in many places irregularly-

shaped areas of degeneration existed quite cut off from
communication with the wonderful series of galleries and
chambers which form this ant-hive. These were found
oftenest near the upper portion of the bulb, and towards
which excavations were being directed. I have not
observed that the surface of the rounded mass gives off

any twigs bearing leaves or flowers. All my specimens
have had the shape of a bulb more or less gobose, or

elongate, prickly, tenanted by ants, giving origin to a

much thinner stem, not, or rarely, chambered nor pas-

saged, but also armed, and from which the leaves and
sessile flowers proceeded, the latter from hollows in

which numerous ants were constantly moving about. The
Hydnophyta generally give off at once leaves at the
summit of a more or less irregular bulb.

“ 1 have seen the same species of ant inhabiting the
swollen-up hollow leaves of a species of Hoya or Aischy-
nan thus. The plant 1 saw had many of its leaves in this

condition. 1 gathered it one day while on the march,
and 1 fear it is lost It may have been sent to the British

Museum, but I am not certain. 1 have not met with

another instance. There was a small hole in the apex
of the leaf, and through it the ants came and went. The
leaf looked as if all the mesophyllum had been cleared

out and the epidermis blown out into a bladder. This
observation may not be auite accurate as to the description

of leaf, but 1 noted that the species of ant was the same.
* Here it is quite impossible to obtain a perfect rhino-

ceros skull, unless one has the good fortune to shoot it

oneself, for the horn is so highly prized that it alone

fetches from 200 to 300 rupees (Dutch guelders), being

eagerly bought by the Chinese. It is believed in by all

the natives as a sure and certain antidote for snake-bites

and for purifying water. A respectable hadji affirmed to

me with the persistency of belief that on his way to Mecca
— he went in a native vessel—the stock of fresh water on
board ran out, and that all on the vessel, by drinking

sea-water out of a rhinoceros horn, found it to be- not

salt water !

”

sugar.
“ I have found here a large quantity of algx* growing in

the hot springs at a temperature of 132° F. What the
j

species are or is 1 have not yet ascertained.
“ With reference to Myrmecodia and II\dnoph>tum, I

find some difficulty in reconciling in all cases the state-

ment (p. 389) that *the ants gnaw at the base of the

stem, and the irritation produced causes the stem to

swell,' with what 1 have myself observed. I have grown !

many young seedlings, some of which were entirely unmo-
lested by ants, and yet produced a bulbous swelling at the

base
;
others were certainly scratched, but that was all,

by the ants, the smallest scar being visible. On opening
many of those which were unmolested I observed a

;

degenerated, soft, spongy portion, not in connection with
;

the exterior. May not this spot increase till an external
j

opening is formed, and the ants have an entrance made <

for them to carry out, as I have seen them doing, the soft

spongy substance inside ? I have seen other seedlings

that had a small orifice close to the rootlet, leading into

an interior oval or round expansion in the bulb, and
though I closely observed them I failed to detect ants

touching them. All these seedlings I grew from the seed
till they reached at most a couple or three inches or a
little more, when they generally became the home of some
ants. After they had become infesteJ I did not pursue
observations on them, as my time was much occupied,
and because the object of my observation was to discover
if they bulbed, etc., without the aid of ants. I should

ON THE FERTILISATION OF
PENDULIFLORA (HOOK. FIL.)

pOBSEA PENDULIFLORA is a graceful climber,

^ growing rather sparingly in our mountain-forests. It

was described and figured by Karsten under the name of

Roscnbetgia penduliflora (“Flora Columbiae,” I. 27,

t. ixJ, and afterwards in the Bot. Mag. y \ . 5757. Karsten's

plate is very pretty, but in all the specimens 1 have seen

the linear lobes of the corolla were never so red as he

paints them, nor do the stamens ever hang straight down-

wards parallel to the style, as his figure shows. The plate

in the Botanical Magazine has only one defect, the artist

having overlooked the hooklets and the ends of the

tendrils.

The plant grows exceedingly quickly when kept in shade.

A specimen now in my garden was raised from seed sown
October 3, 1879, which sprang up a fortnight later, and
covered, in less than three months, a wall twelve feet

high and ten feet long. It climbs exactly in the same
manner as Cobcea scandens, described by Darwin in his

“ Climbing Plants." The flowers have very little to attract

attention, their colour being dull green, with very little

red on the filaments, and there is no smell. Though not

of great horticultural interest, the plant fully deserves the

attention of the botanist on account of the peculiar cir-

cumstances under which the flowers are fertilised. Sir J.

I). Hooker has made already some pertinent remarks on
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this point in Us' description in the Sot. Mag., and it was

(or the further investigation of the case that I raised a

When the <*lyx

strait c^qyiy dovWlWs
;

the

filameiiti^ai bead videwayftj tteWd being inside the

tube of>0* obtttlUu a little over the hairs at their base.

There is oftenadmance of 15 centimetre* between the

anthers of either side. About 5 or 6 o’clock p,m. the

anthers bmte and soon after the style rises and assumes
a central position, so that there is a distance of about 10

centimetres between the stigmata and any of the anthers.

Only then is nectar being secreted by the glandular disk

round die base of the ovary, but so copiously that by
means of a small pipette I obtained from each flower a
mean quantity of 0*14 cubic centimetres. This nectar is

completely transparent, very sweet, and slightly mucila-

ginous. It contained a kina of gum which is precipitated

by absolute alcohol. The nectar appears therefore when
the anthers have done their work; even an hour before

their rupture no trace of it is to be found. The nectar-

cavity in the tube of the corolla is completely shut up by
the numerous spreading hairs at the base of the filaments,

so that an outflow is impossible. The grains of pollen

are very large (0*2 millim. in diameter) and of the same
structure as in Cobcea scandens. They are covered by a
glutinous layer, and are heavier than water.

Several weeks passed at first before I witnessed the

manner offertilisation. The stigmata were every morning
carefully examined, but no pollen could be discovered on
them. The filaments twisted back again and got some-
what frizzled, after one single night’s expansion. About
noon the corolla drops off, separating from close to the
glandular ring, and then slipping down over the style,

which, by this time, is again in a relaxed hanging position.

There is always some nectar in the tube of the corolla

after its separation, but none remains in the calyx round
the ovary, nor does its secretion continue.
These facts show clearly that the fertilisation must take

place in the same night after the bursting of the anthers,
and it was but natural to suppose that it was effected by
nocturnal moths. It would appear, furthermore, that the
nectar is not of any direct advantage to the plant

, as Mr.
C. Bonnier emphatically affirms (Annates des Sci. Nat.
Betn s<5r. vi. vol. viii. p. 206), because of its being pro-
duced and lost in all flowers, fertilised or not, in the same
way.
As soon as the number of flowers increased (on some

evenings twenty to twenty-five had their anthers opened),
I found every morning most of them with pollen on the
stigmata, and keeping a close watch, I discovered that
the plant was visited by several large Sphingidae belong-
ing to the gener* Chaerocamjfra, Diludia, and Amphonyx.
I observed altogether four visits of an Amphonyx. three
of a Chaerocampa, and one of a Diludia. All or them
proceeded in the same manner. Holding the body close
over the style, they dipped their spiral tongues into the
tube of the corolla, beating all the while the anthers so
violently with the tips of the fore-wings that they dangled
about with great velocity in every direction. The grains of
pollen being covered by a sticky substance, many of
them adhered to the wings. I have caught an Amphonyx
which, after having visited six flowers consecutively, had
the tips of the fore-wings almost yellow with pollen.
When leaving a flower for another one, some of this
pollen is even lost on the foliage, but by the time the insect
takes its central position before the flower the stigmata
are likewise touched by the wings, and thus some pollen
js left on them. Some flowers remain without being fer-
tilised, especially in places where the moths cannot reach

them easily. All flowers fertilised in this manner set
fruit very soon ; but no flower gave a fruit without having
its stigmata pollenised by crossing.

^SelMhitilisgtiion is therefore excluded, afid tifis u
further proved by the following expertonts Twelve
flowers were artificially fertilised by tttrir own poSel and
afterwards protected by muslin faro ; & one case
was a fruit obtained ; but I am not quite sure Wither
there did not come some foreign pollen od the stigmata of
this flower. Cross-fertilisation was likewise tried in twelve
flowers, nine being experimented on in the same even-
ing after the opening of the anthers, and three the next
morning. All the former are now with fruit ; the latter

remained sterile. This fact shows how very short is the
period of possible fertilisation.

Flowers visited by nocturnal moth$ are as a rule either

large and of white colour, or have a strong smell ; but in

our Cobcea the former is certainly not the case, and my
olfactory nerves at least cannot discover any smelL But
it is well known that insects, especially Lepidoj^era, are in

this respect of a really wondemil keenness, which enables

them to track a scent absolutely imperceptible to man.
As 1 shall have a considerable crop of Cobaea-seeds, I

can offer some to any botanists who should wish to grow
the plant. A. ERNST

Caracas, April 4
P.S.—As soon as'lhe corolla has fallen off, the peduncle

withdraws slowly amongst the dense foliage, where the

fruit develops, protected from all kinds of injury.

EXPERIMENTAL RESEARCHES IN
ELECTRICITY *

Part III.— Tube-Potential; Potential at a Constant
Distance and Various Pressures; Nature aud Phe-
nomena of the Electric Arc.

M ESSRS. De La Rue and Muller, in the third part of
their researches on the electric discharge, commence

by describing a series of experiments to determine the
potential necessary to produce a discharge in a tube, ex-

hausted gradually more and more while using a constant
number of cells in all the experiments. In consequence of
the life of the battery becoming so much exhausted by the
method employed the experiments were confined to one
gaseous medium, namely, hydrogen. Since the completion,
however, of the measurements described in the paper the
authors have found two other more convenient methods
for determining the tube-potential, which do not exhaust
the battery injuriously ; these are described in an appendix.
The tube, 162, employed was 33 inches long and 2 inches
in diameter, the distance between the ring and straight

wire terminals being 2975 inches; the battery consisted
of 11,000 cells. The discharge took place when the
pressure was reduced to 35*5 mm., 46,710 M (millionths
of an atmosphere), and the exhaustion was afterwards
continued gradually until it fell to 0*0065 mm., 8*6 M*
In commencing each set of experiments the deflection of
a tangent-galvanometer was observed when 'the battery
was short-circuited. By a table previously calculated the
value of the deflection in ohms of resistance per cell could
be read off ; this, multiplied by 1 1,00a, gave the total

resistance of the battery ; the tube was then connected
with the terminals and the galvanometer again observed

;

this gave a less deflection and indicated a greater resist-

ance, which, multiplied by 1 1,000, gave the total resist-

ance of the tube and battery : by subtracting the resistance
of the battery the resistance of the tube was ascertained.
Calling the total resistance R, the tube resistance r% the

tube-potential V, V « The tube-potential re-R
quisite to produce a discharge, with a pressure of 46,710
M, was found to be 10,250 cells

;
this gradually fcll until

* 11 Experimental Researches on the Electric Discharge with the Chloride
of Silver Battery,*’ by Warren De La Roe, M.A., D.C.L., F.R.S.. and
Hugo W. MOUer, Ph.b„ F.R.S. (JPkU. Trent., voL ctod. a



150 NATURE [7#** 1 7> >8fc>

Diagram 1.

jn a previous paper it was found that, in another tube, it c

required the full potential of I ipoo cells to produce a dis- i:

charge at 3 M, and that, at 1 8 M, this potential was
insufficient. The obstruction to the discharge in tube

A—B represent* an

A'lAWVAM 11.

<fe**‘C* * 1 "rim<l»ll“ »«<>yh«w. A' to >0, A' W w, A' to 40960, thecompMdiag diaunoM at pram to, so, 40960 miUioothscorvcspMMiag oiatanoM at prsanun* to, so, 40960 nulUootha.

rMuirel 8*qYoc1u»
at 2*>5J3M pressure, and

[
The diagram (No. I.) laid down from the remits whenm «,95o cans m each cue

| ,he ring poutive, shows the curve of the obser-
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rations as actually obtained without being smoothed.

The figure is a reduction to onff**1** » the ab-

scissae are as the cube-roots of the various pressures in

millionths of an atmosphere, and »how relatively the

number of molecules in a given linear space ; the ordi-

nate* are as the number of cells.
.

The observations were again plotted down as in Diagram

No. II., making the abscissse in the inverse ratio of the

cube-roots of the various pressures in millionths, so as to

represent relatively the mean distance of the molecules at

the various pressures in millionths of an atmosphere
;

this has the effect of extending the scale for decreasing

pressures beyond the minimum resistance of the tube,

andnf compressing it on the opposite side for increasing

pressures.

The following tables show the number of cells necessary

to produce a discharge for various pressures in millionths

of an atmosphere

Pressure.

V.

Pressure.

V.

Cells.
Increase per
1,000 if Cells.

Increase per
1,000 M,

Is 430
cells. K

23,000 8,490
cells.

140
1,000 1,000) 24,000 8,630

170
i.Soo *,780 \ 1,190 25,000 8,800

2,000 2,190) 26,000 8,960
590 I40

2,780 27,000 9,100

475 150
4,000 3,230

J

28,020 9,250
430

1
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; j 55

17,000 7.400 !

t
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210 42,000 10,520 .
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9 8,463 100 5**45
9,6co 945
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|

600 2,280
270 45
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vSa

800 I,3*>
)

80 5 445
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[
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1

1
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An experiment was made in order to ascertain whether
there was either any condensation or dilatation of the gas
in contiguity with the terminals before the actual passage
of the discharge. In order to do this an apparatus was
constructed, as shown in Fig. 1.

It consists of a glass cylinder, 4*35 inside diameter, the
depth of which is accurately the same in every part, 1 *6 inch,

so as to insure the parallelism of two glass disks which
close its ends. Its cubical contents exclusive of the ter-

minals was found to be 3S5 cub. centims.
These are held in contact with the ends of the cylinder

by means of screw-clamps made of ebonite, and the
whole apparatus is supported on a tripod ebonite stand,

which is fastened to a square wooden foot. Attached
parallel to the top and bottom glass disks, by means of
flanged-screw rods, are two brass disks with rounded
edges, 31 inches in diameter ; these are maintained at a
distance of 0*13 inch. 3 3 mm. at which the discharge of
1 1,000 cells would only just take place.

The ends which project through the glass disks are
furnished with binding-screws for attaching wires from
the battery.

On the side of the cylinder is a tubulure in which is

fitted a gauge containing strong sulphuric add, so as to
dry the inside of the apparatus, ana to indicate whether
any condensation or dilatation of the gas contained in

the cylinder occurs on connecting the metallic disks with
the battery by means of the contact-key. The edges of
the cylinder were rubbed with grease, and care was taken
to prove that the apparatus was perfectly tight by causing
the fluid in the limb of the gauge to stand for some time
higher than that in the bulb. When connection was made
with a battery of 9,800 cells, there was not the slightest

indication of any alteration of volume of the contained
air, so that there was neither condensation* about the
disks which would have caused a contraction, nor repul-
sion from the disks which would have caused an expan-
sion of volume. The fluid in the stem was observed with
a lens, but not the slightest motion of it took place. The
same result was noticed even when water was substituted
for sulphuric acid. So far, then, as this apparatus would
indicate it, the result is entirely negative.

Potential necessary to produce a discharge detween disks
1 ‘5 inch diameterat a constant distance and at various
pressures

The experiments were made by placing the micro-
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meter-discharger, shown in Fig. 2, under the bell-jar of

an air pump to which was attached a gauge about 36
inches long in order to indicate the pressure of the con-

tained gas. In the first instance the disks were adjusted

to the striking-distance at atmospheric pressure for the

battery of 1 1,000 cells. Afterwards a less number of cells

was connected with the disks and the bell-jar gradually

exhausted until the discharge occurred ; the height of the
mercury in the gauge was then read off. Then a less and
less number of cells was connected with the disks and the
operation was repeated.

In air the discharge took place at ordinary atmospheric
pressure with 11,000 cells when the disks were 0*13 inch,

3*3 mm. distant, and with 600 cells at an average pressure
of 10 mm.

In hydrogen it took place at atmospheric pressure with
11,000 cells when the disks were 0*22 incn, 5*59 mm.
distant; and with 600 cells at an average of 14 mm.
pressure.

In carbonic add, at atmospheric pressure with 11,000
cells, when the disks were 0*122 inch, 3*096 mm.
distant

;
and with 600 cells at an average pressure of

5*2 mm.
The numbers obtained for air. hydrogen, and carbonic

acid respectively were plotted down on millimetre scale

paper, the abscissae being 1 mm. — 2,500 M> the ordi-

nates 1 mm. — 25 cells, and curves drawn to give a mean
of the several observations. These appeared to resemble
hyperbolic curves so closely that true hyperbolic curves

were found partly by a geometric construction, partly by
computation, which would intersect the mean experimental

curves in two points. The results of experiment were
again laid down on these new curves, ana it was found
that they did not differ more from them than they did

from each other.

The ratio of the transverse axis (pressure) to the

conjugate axis (potential) of the hyperbolas set out on the

above-mentioned scale was

—

f ig. a.

For air 0 9665
hydrogen I *01 70

carbonic add 1 *0690

The striking distances at atmospheric pressure for

spherical surfaces 3 inches radius ana 1*5 inch diameter,

with various potentials, as given in Part I. page 68, curve
VIII. and at page 118, also those for nearly flat surfaces

in pages 73 and 118, were reduced to millimetres distance

and plotted down in the same way, but not on precisely

the same scale as the preceding curves for constant

distance and various pressures. Hyperbolic curves were
also found which intersected the experimental curves in

two points.

It was seen in the case of spherical surfaces, the result

ha\ing been obtained as the average of a great number
of experiments, that the hyperbola coincided closely with
the observations, while for plane surfaces, for which only
a few experiments were made, the coincidences were not
quite so perfect. N evcrtheless, it would appear that the

I

law of the hyperbola holds equally well for a constant

l

pressure and varying distance as it does for a constant

I
distance and varying pressure ;

the obstacle in the way
1

of a discharge being up to a certain point as the number
of molecules intervening between the terminals. 1

In the two cases of spherical and plane surfaces the

ratio between the transverse (distance) and conjugate

(potential) axes of the respective hyperbolas was—
For spherical surfaces I *240

„ disks 1*285

With the data already published in Part I., the authors
have laid down a fresh curve for the striking distance

1 Dr. Alexander Macfarianc has publislied in the Transactions of the

Royal Society of Edinburgh. 1878, vol. xxvii., an elaborate and careful

research of the " Disruptive Discharge of Electricity
**

in air and different

gates, and between terminals of various forms An abstract or this paper

will be found in Natvbb, vol. xix. pp. 184, 185. Dr. Matfariane used »
Holti machine and employed higher potentials than those we used, he f ,* nd
that the results for the discharge between two disks 4 Inches in diameter at

various distances up to 1 a Oenthns. and with various pressures were satat*

factor.ly represented by the hyperbola.
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between flat disks on a scale of 10 centims. for a milli-

metre and 5 centims. to x,ooo cells.

From the curve thus laid down the following numbers
were deduced :

—

Difference of

Intensity of force.

EMF in volta. distance in
centimetres.

potential per
centimetre. Electro-

magnetic. !

I

Electro-
static.

1,000 0*0205
volts.

48,770 4-88 X I015
'

163
2,000 0*0430 46,500 4-65 f» *55

3»°°° 0*0660 45,450 4*55 tt *52 .

4,000 0*0914 43,770 4
*

3® tt 146
5,000 0*1176 42.510 4*25 tt 142
6,000 0#I473 40,740 4*07 tt *36
7,000 0*1800 38,890 3 '89 *30
8,000 0*2146 37,280 373 124
9,000 0*2495 36,070 3*6i tt

i

120
10,000 0*2863 34,920 3*49 »> I

116
11,000 o*3245 33.900 3 *39 •• **3
11,309 0*3378 33,460 3*35 -

1

112

The remainder of the paper is chiefly occupied with the
nf fha It ntvt n tl.. 1 •study of the phenomena of the electric arc under various

conditions of distance, pressure, and potential; the
results obtained support the view that the arc and the
stratified discharge are merely modifications of the same
phenomenon.

{To be continued.)

A FOURTH STATE OF MATTER 1

T N introducing the discussion on Mr. Spottiswoode and
„ Mr* Moulton’s paper on the “ Sensitive State of
Vacuum Discharges,” at the meeting of the Royal Society
on April 15, Dr. De La Rue, who occupied the chair,
good-naturedly challenged me to substantiate my state-
ment that there is such a thing as a fourth or ultra-raseous
state of matter.

I had no time then to enter fully into the subject
; nor

was
J P/ePared » on the spur of the moment, to marshal

all the facts and reasons which have led me to this con-
clusion. But as I find that many other scientific men
besides Dr, De La Rue are in doubt as to whether matter
has been shown to exist in a state beyond that of eas 1

T JLi
0W endeavour t0 substantiate my position.

’

I will commence by explaining what seems to me to be
the constitution of matter in its three states of solid,
liquid, and gas.

’

I. First as to Solids:—These are composed of discon-tmuous molecules, separated from each other by a spacewhich is relatively fargc-possibly enormous-in Com-
parisoniwith the diameter of the central nucleus we call
molecule. These molecules, themselves built up of atom *
are governed by certain forces. Two of these forces i
wtli here refer to—attraction and motion. Attractionwhen exerted at sensible distances is known as erravita-
tu>Jb t

,
hc distances are molecular it is called

«?
d Sohf

ston- Attraction appears to be inde-
of absolute temperature; it increases as the

thereto
the m?'eculcs diminishes; and were

If m^w C
i°

Un eract,ng force the r«sult would be a

ception—asut«, too, *hiott w<id
h
SoWy raoSVSo

-2Ms
*^sa^sar” in * utiaio th* * •»>« ro„i

varying directly with the temperature, increasing and
diminishing in amplitude as the temperature rises and
falls. The molecules in solids do not travel from one
part to another, but possess adhesion and retain fixity of
position about their centres of oscillation. Matter, as we
know it, has so high an absolute temperature that the
movements of the molecules are large in comparison with
their diameter, for the mass must be able to bear a
reduction of temperature of nearly 300° C. before the
amplitude of the molecular excursions would vanish.
The state of solidity, therefore—the state which we are

in the habit of consideringpar excellence as that of matter
—is merely the effect on our senses of the motion of the
discrete molecules among themselves.

Solids exist of all consistences, from the hardest metal,
the most elastic crystal, down to thinnest jelly. A perfect
solid would have no viscosity, i.e when rendered discon-
tinuous or divided by the forcible passage of a harder
solid, it would not close up behind and again become
continuous.

In solid bodies the cohesion varies according to some
unknown factor which we call chemical constitution

hence each kind of solid matter requires raising to a dif-

ferent temperature before the oscillating molecules lose

their fixed position with reference to one another. At
this point, varying in different bodies through a very wide
range of temperature, the solid becomes liquid.

II. In liquids the force of cohesion is very much re-

duced, and the adhesion or the fixity of position of the
centres of oscillation of the molecules is destroyed. When
artificially heated, the inter-molecular movements increase
in proportion as the temperature rises, until at last cohe-
sion is broken down, and the molecules fly off into space
with enormous velocities.

Liquids possess the property of viscosity—that is to say,

they offer a certain opposition to the passage of solid

bodies
;
at the same time they cannot permanently resist

such opposition, however slight, if continuously applied.
Liquids vary in consistency from the hard, brittle, appa-
rently solid pitch to the lightest and most ethereal liquid

I

capable of existing at any particular temperature.
The state of liquidity, therefore, is due to inter-molecu-

lar motions of a larger and more tumultuous character
than those which characterise the solid state.

III. In gases the molecules fly about in every conceiv-
able direction, with constant collisions and enormous and
constantly varying velocities, and their mean free path is

sufficiently great to release diem from the force of adhe-
sion. Being free to move* the molecules exert pressure
in all directions, and were it not for gravitation they
would fly off into space. The gaseous state remains so
long as the collisions continue to be almost infinite in
number, and of inconceivable irregularity. The state of
gaseity, therefore, is pre-eminently a state dependent on
collisions. A given space contains millions of millions of
molecules in rapid movement in all directions, each mole-
cule having millions of encounters in a second. In such
a case the length of the mean free path of the molecules
is exceedingly small compared with the dimensions of the
containing vessel, and the properties which constitute the
ordinary gaseous state of matter, which depend upon
constant collisions, are observed*
What, then, are these molecules ? Take a single lone

molecule in space. Is it solid, liquid, or gas? Solid it

cannot be, because the idea of solidity involves certain
properties which are absent in the isolated molecule. In
fact, an isolated molecule is an inconceivable entity,
whether we try, like Newton, to visualise it as a little

hard spherical body, or, with Boscovich and Faraday, to
regard it as a centre of force, or accept Sir William
Thomson’s vortex atom. But if the individual molecule
is not solid, &fortiori It cannot be regarded as a liquid or
gas, for these states are even more due to inter-molecular
collisions than is the solid state. The individual mole-
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cities, therefore, must be classed by themselves in a
distinct state or category.

The same reasoning applies to two or to any number of
contiguous molecules, provided their motion is arrested
or controlled, so that no collisions occur between them

;

and even supposing this aggregation of isolated non-
coHiding molecules to be bodily transferred from one part
of space to another, that kind of movement would not
thereby cause this molecular collocation to assume the
properties of gas ; a molecular wind may still be supposed
to consist of isolated molecules, in the same way as the
discharge from a mitrailleuse consists of isolated Dullets.
Matter in the fourth state is the ultimate result of

gaseous expansion. By great rarefaction the free path of
the molecules is made so long that the hits in a given
time may be disregarded in comparison to the misses, in
which case the average molecule is allowed to obey its

own motions or laws without interference; and if the
mean free path is comparable to the dimensions of the
containing vessel, the properties which constitute gaseity
are reduced to a minimum, and the matter then becomes
exalted to an ultra-gaseous state.

But the same condition of things will be produced if

by any means we can take a portion of gas, and by some
extraneous force infuse order into the apparently dis-

orderly jostling of the molecules in every direction, by
coercing them into a methodical rectilinear movement
This 1 have shown to be the case in the phenomena which
cause the movements of the radiometer, and I have ren-
dered such motion visible in my later researches on the
negative discharge in vacuum tubes. In the one case the
heated lamp-black and in the other the electrically excited
negative pole supplies the force majeure which entirely or

partially changes into a rectilinear motion the irregular

vibration in all directions ; and according to the extent to

which this onward movement has replaced the irregular

motions which constitute the essence of the gaseous con-
dition, to that extent do 1 consider that the molecules
have assumed the condition of radiant matter.
Between the third and the fourth states there is no

sharp line of demarcation, any more than there is between
the solid and liquid states, or the liquid and gaseous
states ; they each merge insensibly one into the otner. In
the fourth state properties of matter which exist even in

the third state are shown directly, whereas in the state of

gas they are only shown indirectly, by viscosity and so forth.

The ordinary laws of gases are a simplification of the

effects arising from the properties of matter in the fourth

state ; such a simplification is only permissible when the

mean length of path is small compared with the dimen-
sions of the vessel. For simplicity’s sake we make ab-

straction of the individual molecules, and feign to our
imagination continuous matter of which the fundamental
properties—such as pressure varying as the density, and
so forth—are ascertained by experiment. A gas is nothing
more than an assemblage of molecules contemplated from
a simplified point of view. When we deal with pheno*
mena in which we are obliged to contemplate the mole-
cules individually, we must not speak of the assemblage
as gas .

These considerations lead to another and curious specu-
lation. The molecule— intangible, invisible, and hard to

be conceived— is the only true matter, and that which we
call matter is nothing more than the effect upon our senses

of the movements of molecules, or, as John Stuart Mill

expresses it, “ a permanent possibility of sensation.*' The
space covered by the motion of molecules has no more
right to be called matter than the air traversed by a rifle

bullet can be called lead. From this point of view, then,
matter is but a mode of motion ; at tne absolute zero of
temperature the inter-molecular movement would stop,
and although something retaining the properties of inertia
and weight would remain, matter

,

as we know it, would
cease to exist.

NOTES
The Council of the Society of Arts^have awarded the Albert

Medal of the Society of the present year to James Prescott

Joule, LL.D., D.C.L., F.R.S., “for having established, after

most laborious research, the true relation between heat, electri-

city, and mechanical work, thus affording to the engineer a sure

guide in the application of science and industrial pursuits.*'

The medal was delivered to Dr. Joule by the Prince of Wales
on Tuesday, when Sir William Thomson received the medal

awarded him by the Society in 1878.

The Paris Academy of Sciences has awarded the Monthyon

J’rize to M. Camille Flammarion for his new work entitled

“ Astronomie Populaire.” It is a large 4to volume, with mag-

nificent engravings, which was sold in 100 penny parts. The
sale in the first year of publication reached 40,000 copies.

It is stated that M. Coggia, Astronomer to the Marseilles

Observatory, will be appointed Director of the Algiers Obser-

vatory, where no observations at all have been made since its

creation in 1864 by Marshal Pelissier.

The University of Oxford has conferred the degree of D.C.L
on Prof. Sylvester and Mr. Lister, the eminent surgeon.

On Saturday, May 5, the local committee of the French

Association for the Advancement of Science met at Rheun.%

where the next meeting is to be held in August. An exposition

of local industry and archaeology will be held. Arrangements

have been made for excursions connected with the congress, the

more notable of which will be to the Han Grottoes, which are

situated in Belgium. Nothing has been arranged yet as to the

lectures to be delivered.

The new Principal of the Royal Agricultural College, Ciren-

cester, the Rev. J. B. McLellan, has started a scheme of con-

greases or conferences which may prove of considerable value to

agriculture. On Friday, the 5th inst, a goodly number of old

Cirencester students and professors, as well as local agriculturists,

met in the College Hall to discuss important agricultural ques-

tions. The morning session was occupied with the subject of

cattle diseases
;
the afternoon was devoted to agricultural stations

and research. If the papers introducing the subjects were not of

a very high order, it may at least be conceded that the discus-

sions which followed brought out some sound information and

advice. If such congresses as this at Cirencester help to draw

public attention to the need for some new departure in modern

and scientific agriculture, and if they stimulate those interested

in farming to look to the College as the central authority on a

subject which that institution must learn to handle adequately,

then we predict for them a substanial success.

The annual conference at the Society of Arts on the law*?,

administration and inspection with regard to public health was

opened on Thursday under the presidency of Mr. Stansfeld, M.P.

The committee had drawn up a programme of subjects for

discursion, which were grouped under the following headings

1. Administrative Organisation : 2 . Amendment of the Law :

3, Sanitary Insf ection and Classification of Dwellings : 4.

Further suggestions by Sanitary Authorities. In the discussion

on Thursday the chairman, in opening the proceedings, pointed

out the desirability of an 44 inquiry office ” beiu£ established in

connection with the Local Government Board, at which local

authorities might obtain information based on experience. One

great hope for the future was that the teaching of the laws of

health to children was gradually spreading. The conference

was resumed on Friday. In reference to the third heading, the

following resolution was put to the meeting t—“ That it is

expedient that the Metropolitan Board of Works within the

metropolis, and the County Board within each county, should
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be empowered by the Legislature to make provision for the

inspection and sanitary classification of dwellings, upon applica-

tion being made by the owners thereof, and to grant certificates

of healthworthiness in different categories, for terms of years,

according to the perfection of sanitary equipment and fitness

for habitation of such dwellings ;
and to determine the scale of

fees to be paid for such inspection during construction and

repair, and also upon delivery to the applicant of the certificate

of classification awarded to such d« elling. In the long discus-

sion which followed it was clear that the sense of the conference

was in favour of some change, but opinions were much divided

as to how inspection and certificates should be brought to bear.

Among other arguments it was urged that, as Lloyd’s Association

inspected the construction of ships and granted certificates, it

would be only an extension of a recognised system to inspect and

give certificates for houses. After a protracted discussion, the

resolution was passed with some few alterations. An exhibition

of sanitary appliances was open free to the public. The chief

novelty was the new filtering medium adopted by the Admiralty

and War Office named Carferal, on which Prof. De. Chaumont

has recently reported so favourably.

Mr. R. L. Jack, the Government Geologist of Queensland,

has been carrying out his survey operations under difficulties

unknown to home geologists. While he and his party were

pursuing their explorations in the north of York Peninsula

they were attacked by a band of natives, Mr. Jack receiving a

spear in tbe neck, which had to be cut out. Fortunately the

wound, though troublesome, is not likely to be attended with

any serious or permanent results. North of Temple Bay Mr.

Jack came upon a hitherto unknown large river, which he has

named the “ Macmillan.”

The Daily News gives some account of a recent lecture by

Prof. Palmieri on earthquakes. Prof. Palmieri went on to say

that earthquakes have no doubt shorter or longer periods of pre-

paration. The earth is never perfectly quiet for some time before

and after a great shock, but gradually sinks into repose or in-

creases in agitation. The Professor believes that, by registering

the slight preliminary tremblings and noticing their increase or

decrease it would be possible to forestall an earthquake about
three days in advance, just as tempests are now foretold. If a
connected system of seismographic stations were to be organised

—the different stations communicating with each other by tele-

graph—it would be quite possible, in most cases, to issue warn-
ings to the threatened district in time. The seismographic sta-

tions should be erected by the different Governments in quiet

places where the ground was not liable to be shaken by heavy
railway trains.

The illumination of the park of the Industrial Exhibition of
Melun with Wild candles has been considered successful, and will
be continued every night during the whole of the summer. It is

said that the proprietors of the Wild patent will take an injunc.
tbn against M. Jomin for an infringement of their patent, alleging
that his directing frame is not an independent invention.

M. W. de Fonvielli has discovered that the intermittent
current of the frame of his electro-magnetic gyroscope can be
made continuous if the magnet is replaced by an electro-magnet
worked by an interrupter.

The French Government has taken an important step in the
education of the people ; a course of teaching in agriculture has
been ordered to be introduced into every primary school in the
country.

Messrs. Macmillan and Co. have published a sixth edition
of the late Prof. George Wilson’s well-known little book .

M The
Five Gateways of Knowledge.”

Chemists engaged in the analysis of alcoholic liquids will be
able shortly to possess an elaborate and complete series of tablea

of spirit gravities, prepared by Dr. Thos. Stevenson, of Guy’s,

and to be published in handy book size by Mr. Van Voorst

Mr. G. Ambrose Togson, British Vice-Consul at Hamburg,

writes to the Times from that place, under date June 12, as to

“ St. Elmo’s Fire ”
s—A series of thunderstorms, he states, has

lately passed over Hamburg. During the 11th inst. the air was

densely charged with electricity ; the storm broke about 10. 15
p.m., lasting until ix p.m., during which time, at very 'short

intervals, from my station, about 1,200 yards distance from the

copper-roofed tower of the church known as St. Jacobi,

about 300 feet high, I saw this phenomenon apparently resting

about 30 feet from the summit of the steeple. The colour

was a reddish purple, and reminded one somewhat of burning

potassium. From repeated comparisons with other objects during

the lightning flashes, I judged these fire-balls (two were several

times visible) to be from 4 feet to 6 feet in diameter. The longest

duration that I timed was 42 'seconds. This passing away of

such dense masses of electricity by induction was visible some

twenty times, but whether performed silently I had no means of

ascertaining. From the apparent size of flame and the non-

lighting quality of the colour, I estimated it as equal to 10,000

candles. The colour was doubtless the effect of the glare of the

copper roof.

During 18S1 no less than five exhibitions will be held at

rrankfort-on-thc-Main, viz., a patent exhibition, a horticultural,

a balneological, an industrial, and a tanner’s and furrier’s exhi-

bition.

A meeting of the members of tbe Aeronautical Society of

Great Britain will be held at the Society of Art*, Adelphi, on
Monday, June 21, for the reading and discussion of papers, and

generally for the advancement of the Society’s interests. The
chair will be taken precisely at 8 p.m.

We are requested to make the following announcement with

regard to the Sunday Art Exhibitions of the Sunday Society :

—

On Sunday, June 20, the first exhibition at the Hanover
Gallery, including Hans Makart’s great picture of the Entry of

Charles V. into Antwerp, will be open to the members of the

Society, and on the two following Sundays, June 27 and July 4,

the public will be admitted by means of free tickets, which will

be issued to those who apply by letter, sending a stamped and
addressed envelope to the Honorary Secretary, 6, Dudley Place,

W. On each Sunday the Gallery will be opened from 3 till

9 p.m. The Grosvenor Gallery will be opened to the members
of the Society on Sunday, July 25, and to the public on Sunday,

August i, by tickets to be had on written application as above.

On Saturday the Geologists’ Association and the West London
Scientific Association make a combined excursion to Croydon
and Riddlesdown.

The additions to the Zoological Society’s Gardens during the

past fortnight include a White-throated Capuchin {Cebus hyp*
lcueus) from Central America, presented by Miss Baker; a
Toque Monkey (Maeacus pileatus) from Ceylon, presented by.

Mr. H. P. Brenan; a Brown Bear (Ursus antes) from Asia,

presented by Mr. Chas. Overbeck ; a Pig-tailed Monkey (Macaeus
nmestrinus) from Java, presented by Mr. \V. C. Lawes; a
Macaque Monkey {Afacacus cynomolgus) from India, presented

by Mr. T. H. Adey ; a Black-eared Marmoset (Hafalepenicil/atm}

from South-East Brazil, presented by Mr. G. Mantell; three

Slender Loris {Laris gracilis) from Ceylon, presented by Lord
Lilford, F.Z.S. ; a Dingo Dog (Canis dingo) from Autnlla,
presented by Lord Ernest Gordon ; a White Pelican (Mtcamtr
onocrotalus) from North Africa, presented by Mr, J. Sixaond* ; a
Musky Lorikeet {Trkkoglossus concinnus) from Australia, pre-
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Rented by Mr. A. H. Jamrach ; a Horsfield’t Tortoise (Tcstudo

korsfiddi) from Afghanistan, presented by Capt. Cotton; two

Smooth Snakes (Coronella lavis), British, presented respectively

by Mr. W, Fenny and Mr. Thos. J. Mann ; two Yellow-beaded

Troupials (Xantkocepkalus ieterocephalus) from Mexico, presented

by Mr. W. A. Conklin ; a Jaguar (Ftlis onfa) from Bolivia, two

Common Boas (Boa constrictor) from Savanilla, deposited; a

King-tailed Lemur (Lemur cotta) from Madagascar, a Ludio

Monkey (Cercopithccus ludio) ,
a Mona Monkey (Cercopithccus

mono), two Rus’s Weaver Birds (Qudea russi), two Cinereous

Waxbills (Estrdda cccruUscen,r), two Crimson-eared Waxbills

(Estrdda phcenicotis) from West Africa, a Black-footed Penguin

(Spkcniscus demersus), a Levaillant’s Parrot (Pccoccphalus robustus),

from South Africa, a Brahminy Kite (Ilaliastur indus) from

South Asia, a Brown Crane (Crus canadensis) from North
America, a Double-crested Pigeon (Lopholccmus aniarcticus) from

North Australia, two Swift Parrikeets (Lathamus discolor) from

Tasmania, two Victoria Crowned Pigeons ( Goura victoria) from
the Island of Jobie, four Bengal Weaver Birds (Ploceus ben-

galensis) from India, a Red Lojy (Eos rubra), an Ornamental

Lorikeet ( Trichoglossus omatus) from Moluccas, a White-billed

following astronomers according to the last Report of the Astro-
nomisches Gesdlschaft:—Dr. Baoldund of the Imperial Obser-
vatory, Pulkowa, proceeds with the perturbations of Enckc’s
comet, taking up the work where it was left by the late Dr, v.

Astern ; Brorsen’s comet is undertaken by Prof, R. Schulze of
Dobeln ; D’Arrest’s by M. Leveau of Paris

; Winnecke’s by
Prof. Oppolzer of Vienna; Tempel’s comet, of 1867 by M.
Gautier of Geneva ; Tempers second comet (1871), by M.
Schulhof of Paris j and Tuttle’s comet, due in the year 1885, by
Mr. Ormond Stone of Cincinnati. The exceptional case of
Biela’s comet is not provided for.

The Great Southern Comet of i88o.—Dr. M. W.
Meyer, of Geneva, assuming for the period of revolution of this

comet the interval between the perihelion passage of the great

comet of 1843 and that of the comet in 1880, corresponding to a
semi -axis major of 11*0869, has ndapted the other elements of

the orbit thereto by means of Dr. B, A. Gould’s observations at

Cordoba on February 6, 12, and 19, covering an interval which,

so far as we know at present, is only one day less than the whole
extent of accurate observation : the Cordoba observations of

February 5 await the meridional observation of the comparison
star, which is not found in our catalogues : it may be well deter-

mined at one of the observatories of Southern Europe. Dr.

Meyers results are as follows :

—

Parrakeet (Tanygnathus albirostris) from Celebes, a Noble Macaw
(Ara nobilis) from Brazil, two Yellow-fronted Amazons (Chrysotis

ochroctphala) from Panama, a White headed Parrot (Pionus

senilis) from Mexico, two Black-headed Conures ( Conurus

nanday) from Paraguay, two Silky Marmosets (Midas rosalia)

from South-East Brazil, a Leucoryx Antelope (Oryx lcueoryx)

from North Africa, a Common Otter (Lutra vulgaris ), British,

three Chinchillas (Chinchilla lanigerd\ from Chili, an Upland

Goose (Bcmicla magcllanica) from the Falkland Islands, three

Ashy-headed Geese (Bcmicla polioaphala) from South America,

purchased; an Anoa (Anoa deprcssicornis) from Celebes, received

in exchange ; an Axis Deer (Cervus axis), a Japanese Deer

(Census sika), a Geoflroy's Dove (Pcristcra geo(froii), a Wonga-
wonga Pigeon (Leucosarcia picata), a Turquoisine Parrakeet

|

(Euphema pulchdla), bred in the Gardens.
|

1

1

OUR ASTRONOMICAL COLUMN
Faye’s Comet.—Dr, Axel-Mdller commences his ephemeris

of Faye’s comet for the present year on July 1, when its distance

from the earth will be 2*005, and that from the sun 2*53 ; the

perihelion passage will not take place till January 22, 1881. The
intensity of light corresponding to the comet’s distances on July 1

is 0*039; in 1844 it was observed w ith sensibly the same intensity,

the value for the last observation with the 1 5-inch refractor at S

Pulkowa being 0*035. The comet attains its greatest brightne.^s i

in the middle of October, when the value corresponds to that at

thejast observation in 1858, with the 9*6-inch refractor at Berlin
j

on October 16. At discovery by M. Faye in 1843 the theoretical
j

intensity of light w-as 0*54, which has not been approached at '

any of the subsequent returns. The following positions are !

taken from Dr. Axel-Molier's ephemeris, which is calculated for

Berlin midnight, or about nh. G.M.T.

-

Right Decline- Right Declina-
Ascemion. lion. Ascension. lion,

h. m. 5. . h. m. b. .

Perihelion passage, xS8o, January 27*44242 G.M.T.

Longitude of perihelion 278 22 47 ) Mean equinox,

,, ascending node ...356 1643) 1880*0

Inclination of the orbit 36 52 13
Log. excentricity (=log. sine 4>) 9*9997682 or 4>=88'’ f 4 l"*55

Log. perihelion distance 7*7720095
Motion retrograde.

The aphelion distance in this orbit is 22*1679 (the’earth’s mean
distance bcin£ taken as unity), and at aphelion the comet is distant

from the orbit of Uranus 13*15. The nearest approach to the

orbit of Jupiter, about 3*1, takes place when the true anomaly
is about 176’ 35'. The comet’s orbital velocity at perihelion’ is

338 miles in a second, and that at aphelion 477 feet in the same
interval.

Minima of Algol.—The following times of geocentric

minima of Algol, observable in this country during the ensuing

quarter, are deduced from the elements given by Prof. Schonfeld

in his catalogue of 1875. Considerable perturbations of epoch

appear to have taken place during the last five years, as we nave

previously noted in this column, and from the course of the

errors of calculation it seems quite possible that the computed

times may be nearly a half-hour too late. Systematic observa-

tions of this variable are now much to lie desired, and It may be

hoped that one or more of the many zealous amateur-astronomers

here will devote attention to it. The perturbations to which we
have alluded were particularly evident in 1876, and the error of

the calculated times attained a maximum in the following year, a

mean of seven observations by Prof. Julius Schmidt at Athens

showing that the computed epoch was too late by forty eight

minute^. The following epochs are directly comparable with

observation :

—

h. m.

July 16 ... 12 39*0 G.M.
19 - 9 27’5 ..

Aug. 2 .. 14 19*6 ,,

5 .11 8-2 „
22 15 59 ’4 M

H. m.

Aug. 25 ... 12 47*9 G.M.T.
28 ... 9 36 ’4 »*

Sept. 14 - H 277
17 ...

20 ... 8 4*8

I . 23 5 25 - • + 7 53*5 July 17.. 23 *3 l 7 •+ 9 34'S

3 •
- 23 638 . . 8 77 19.. 23 13 57 .. • 9 44’8

5 • *23 7 47 - . 8 214 21 . 23 14 32 . • 9 54'6

7 - - 23 852 . . 8 34*8 23 - 23 »5 2 . 10 36
9 - • 23 954 • . 8 477 25. 23 15 27. . 10 12*0

11 . * 23 *051 , • 9 0*1 27 - 23 15 47 - . 10 19*7

13 .. 23 11 44 • 9 12*1 29 - 23 16 2 . . 10 26*6

15 ~ 23 12 33 -•+9 23*6 3 * • 23 16 12 . . + 10 32*8

The comet will arrive at its least distance from the earth (1*09)

on October 3. So far as can be foreseen without calculation of
the perturbations the comet is not likely to exhibit a degree of
brigntnei % approaching that in the year of its discovery by M.
Faye, until 1903.
While Faye’s comet is followed up by Dr. Axel-Mdller in the

same admirable manner as for many years past, calculations
relating to other comets of short period are in the hands of die

PHYSICAL NOTES
According to our contemporary Vf.lcctricitc, M. Exner of

Vienna has discovered that a bismuth-antimony pair immersed

in a gas incapable of acting chemically on either or these metals

yields no current when one junction is heated. Also that if two

bar of copper are soldered together to form a “ pair ” no current

is produced when either junction is heated in air (as would be

expected in a circuit of one metal), not even when both strips

are exposed to tbe action of chlorine ; but that if one strip only

Is exposed to chlorine gas and then one junction be warmed a

thermo-electric current is set up. According to Exner therefore,

all so-called thermo-electric currents are due to chemical action.

1 1 would be easy for some of our ardent young physicists to put

to the test this very remarkable announcement, and see whether
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it is Herr Exner, or all the authorities on thermo-electricity from

Seebeck to Tait, on whom we are to rely for the met*.

' In a new capillary electrometer described by M. Debrun in

the Journal fe Physique (May), the microscope is dispensed

with, and the requisite sensibility obtained by mclining the tube,

whioh is slightly conical. The capillary tube is bent into a

somewhat sig-tai shape, the two tumed-up ends opening into

larger tube* ana with the mercury in these wires are connected.

The support can be turned in a vertical plane, so as to give the

middle part of the capillary tube any desired inclination.

M. Crova commends, for photometric purposes
(
Journal de

Physique, May), M. Prazmowski’s polariser, which is a Nicol,

with faces normal to the axis of the prism, the two halves of

which are joined with linseed oil. It requires large pieces of

spar, and the joining is long and difficult, but there are several

advantages. Thus the laver of oil (unlike Canada balsam),

causes hardly any loss of fight ; its index, 1 ’485, being nearly

equal to the extraordinary index of spar, the polarised field is

limited on one side, as in Nicols, where the total reflection of the

ordinary ray commences, by a red band ; but these cond limit,

corresponding to total reflection of the extraordinary ray, is

thrown out of the field of vision ; the angular value or the

polarised field is thus increased. The increase of field, the

angular separation of the only coloured band, and the direction

of its bases, normal to the axis, are qualities to be appreciated in

certain cases.

According to some recent experiments of M. Goulier, the

coefficient of expansion by heat of a metal is independent of any
pressure put upon the metal, and is the same under a stress of

traction os under one of compression.

Mr. W. P. Johnson gives an account in the Philosophical

Magazitte of a new use of the telephone. It is sometimes neces-

sary to grapple and lift a faulty cable, and if it lies in the water

along with other cables of similar exterior make it has hitherto

been impossible to decide, iwithout cutting it apart, on the

identity of the grappled portion. To avoid the obvious evil of

having to cut and splice the cable unnecessarily, it is now sug.

gested to employ the telephone on an auxiliary parallel wire in

which the induction may be sufficiently strong to enable the elec-

tricians in charge to read the signals which may be sent into the

cable, and so identify it.

The following pretty experiment, devised by Mr. R. II.

Ridout, illustrates the surface tension of mercury. A shallow
tray, six inches by three, is supported on three levelling screws,
and inclined just so that the mercury does not flow over the
lipped edge. If now a small quantity of the liquid be set flowing
over the edge it will draw the rest of the liquid over w ith a
siphon-like action. It is difficult, however, to get the surface so
clean that no adherent trail should be left, marring the comple-
tion of the experiment.

The expansion of glass by heat may be demonstrated as

follows :—A glass tube of narrow bore and about eighteen inches
long is bent round in the shape of a horse-shoe, so that the free
ends are within a millimetre or one another. Between these ends a
coin may be held, being nipped between the ends of the rod and
held there by the grasp due to the elasticity of the glass. If
now the outer portion of the curved part be wT.rmed, the ends
open slightly and the coin drops out. This experiment is also
due to the ingenuity of Mr. Ridout,

The phenomenon lately discovered by Hall of the action of a
magnet in altering the path of a current of electricity in the
conductor which carries it, has formed the starting-point for two
investigations, which have appeared separately in the Wiener
Anzeiger; by Boltzmann and von Ettingshausen respectively, in
which they point out that this discovery may be applied to
determine the absolute velocity of electricity in a conductor.

M. LoughInin has published in the last fascicule of the
Journal of the Russian Physical and Chemical Society (vol. xii,,
fasc. 4) a note on his important w*ork on the heat which results
from the burning of several alcohols. The substances experi-
mented on are burnt in a jet of oxygen in a glass vessel which
is placed in the water of a calorimeter. The figures are : For
normal propylic alcohol, 481*6 calories for one molecule; iso-
propylic alcohol, 479 calories ; isobutylic alcohol, 638*6 calories.

GEOGRAPHICAL NOTES
.
Mr. Carl Bock has lately returned to London after his

lourneys in Borneo, bringing with him a magnificent series of

portraits of the native tribes of that island,—both Dyaks and
forest people—taken in water colours. These, we understand,
are to be reproduced, at the expense of the Dutch Government,
by chromolithography, and will illustrate his report on the
journey, which Is to be read in the first instance before the

Royal Geographical and Anthropological Sooiety of Holland.
Leading the publication of this report, Mr. Bock refrains, at the

desire of the Dutch Government, from anticipating it in England
even by a preliminary sketch. The varieties of type, the

methods of adornment, the manner, and to some extent the

religion of these distinct races, are all brought out in Mr. Bock’s
faithful drawings taken from the life on the spot, which form,

over and above the objects for which the journey was taken, a
splendid contribution to ethnography, the publication of which
will be looked forward to with interest ; the greater perhaps if

Mr. Bock were permitted to give some further slight outline tlian

has already appeared in the pages of Nature. Mr. Bock has

also made an extensive collection of the swords, lances, blowing

tubes, and shields (some of the latter covered with human hair),

which are used by the natives. He seems to have had the happy
knack of making friends of the savages whom others have found
murderers, and has brought himself back alive to receive the

honour that is his due.

The current number of the Geographical Society’s Proceedings

opens with the Rev. C. Maples’ very interesting paper on Masasi

and the Rovuma district between Lake Nyassa and the east

coast of Africa. The Rev. C. T. Wilson's and Mr. Felkin’s

brief notes on Uganda and the journey through the Nile region

are also published, and are followed by an account of that rare

occurrence in Dominica, a volcanic eruption at the Grand
Souffriere, which took place on January 4. The geographical

notes include a list of latitudes in Central South Africa, Mr.
F. C. Selous’ explorations on the Zambesi, &c. (of which full

accounts are to be published in a later number), and a journey in

Damara-Iand and beyond the River Okavango. An allusion is

also made to Mr. Whymper’s ascent of Cotopaxi, and to a
proposed exploration of some of the unknown affluents of the

Purus. Among the remaining notes is a long account of the

country of the Mijjertain Somalis, and of recent exploration in

Central Australia. Col. H. Yule furnishes an obituary notice of

General Macleod, whose pioneer journey into the interior of the

Indo-Chinese Peninsula in 1836-7 is, we fear, now almost
forgotten. The map this month is that of the central portion of

South Africa, illustrating Dr. Emil Holub’s journeys, and con-
structed in part from his original drawings.

Dr. Emil Bessels, who was with Hall in the Polaris
,
hopes

to undertake a new Arctic expedition in 1881 on funds sub-

scribed in America. He w ill establish a station at the entrance of

Jones Sound, where a scientific staff will be located, consisting

of an astronomer, a physicist, a geologist, botanist, and zoologist.

Intercourse will be kept up with the settlement of North Green-
land by means of a yacht, as well as with the whalers.

Signor Cristoforo Negri, President of ^ the Italian Geo-
graphical Society, and member of the Geographical Society of

London, has just published an interesting pamphlet at Genoa, in

which he warmly advocates the proposed Italian Antarctic

expedition. He demonstrates the importance not only to science,

but probably also to trade, of such an expedition. A special

circumstance increases the desirability of this Italian Antarctic

expedition. In 1882 the transit of Venus will again occur, but
after that not again for a hundred years. The Italian expedi-

tion, therefore, finding itself in 18S2 at some point of the
Antarctic circle, would be able to observe this phenomenon
under favourable conditions. Signor Negri believes that the
expedition might be made with a single vessel at no very
extravagant cost, perhaps 600,000 to 700,000 Italian lire. It

would spend two winters, returning to La Plata, if necessary,

during that period, to re-provision and re-coal the ship.

At the last meeting of the Russian Geographical Society the

Secretary intimated that M. Potanin continues his exploration of

North-Western Mongolia. The Society has just received from
him a part of his collections, and expects soon to receive his

detailed report. M. Tiaghin, who stays on Novaya Zemlya for

the exploration of that island, has brought together a very good
collection of plants, and has made interesting communications
as to the geography of the island. As to new expeditions,

the Society proposes to send M. Mereshkovsky to the Crimea for

ethnographical and archaeological explorations, and M* Malakhoff
to the Middle Ural Mountains for zoo^geographical investiga-
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tions. M. Maikoff presented a report of the Committee
Appointed to discuss the subject of a thorough historical and
ethnographical exploration of Bulgaria. Col. Lebedeff presented
a sketch of the orography of the Balkan peninsula, according to
the last geodctical and topographical operations in Bulgaria by
officers of the Russian General Staff, The orography of mucn
of the Balkan peninsula has been pretty well studied, a complete
trigonometrical report having been completed, and a relief-map
on a large scale, like that of the Caucasus, is now in preparation,

A lively controversy having arisen between the cantons of
Geneva and Vaud as to the importance of the dam erected at
Geneva with reference to the level of Lake Leman, the Journal
de Geneve has published during the past month a series of papers

iT j
* **'

.

Saussure on Lake Leman, the changes of its level,
the destructive actnn of its waves, and generally on its physical
conditions. These papers have a great scientific value. We
notice also several papers on the same subject published by the
Gazette de Lausanne in answer to M. de Saus cure’s articles.

We notice an interesting note by MM. Polonsky and Meyer
on that part of the eastern shore of the Caspian which is de-
scribed as Tentiak-sor, and is a former lake now transformed
into, a series of lagoons separated by muddy spaces. Its
origin is explained by M. Meyer by a falling of level of the
Caspian. Prof. Lew having made an incision in a rock at
Baku in 1830, the subsequent measurements showed that the
level stood—in 1837, 1*6 feet lower; in 1847, 0*7 feet higher

;

in 1848, 13 foot; in 1852, 2*9 feet; in 1S53, 2 5 feet ; and in

1861, 3*9 feet lower than in 1837. This circumstance would be
in complete accord with the general diminution of water in all

Asiatic lakes and would .perfectly explain a multitude of
important pbysico-geographical phenomena.

Heft V. of Petemianns Mittheilungen begins with an article
by C. Marten, on the Inhabited Part of Chili South of the River
Vakttm; Dr. Behm gives some collected information on the

Gold Coast ; Dr. Junker narrates his journey through the Libyan
Desert to the Natron Lakes ; and Herr Bernhard von Struve
writes on the history of trade-routes in East Siberia. The
Ergauzungheft No, 61 consist* of a pbysico-geographical account
of the Portuguese Mountain group, the Serra da Estrella, with
special reference to its forestal conditions, by Herr J. Rivoli.
In the June number Dr. A. Regel gives an interesting account
of a vi*it he made last year to Tartan, in Central Asia. Dr.
Emin-Bey describes his journey from Dufile to Fatiko in Decem-
ber, 1878, and January, 1879. Herr Lindemann gives some
statistical information on the forests of Bavaria in connection
with a map of the Bavarian Spessart. Herr E. R. Flegel gives
a detailed narrative of his journey in the Hettry Venn i 1 July
and August last year, up the Binue, from Gande to Djen,

The Japin Mail states that development in the trade between
Japan and Corea is confidently anticipated in con-equence of the
opening of the port of Gensan. The Japanese residents at
Fusmn, in the south of the Corean peninsula, are said already to
exceed 14,000 in number, and we may therefore hope that we
shall soon have more detailed information regarding the interior
of the country than has hitherto been accessible.

The Melbourne correspondent of the Colonies and India states
that Mr. White, of the Reed Beds, near Adelaide, has fitted out
the schooner £lseat and has left on an exploring cruise to New
Guinea for the purpose of making natural hi- tory investigations,

From August 5 to 10 next the French Geographical Society
will meet at Nancy for their triennial meeting.

We have received Parts 1 2 to 16, each containing three map«,
of the new edition of Stieler’s

11 Hand-Atlas.”

The Russian Department of Estates has just published an
interesting atlas of six maps representing the distribution of

soils in Russia. The atlas is accompanied by a text by M.
Pokoutchaeff. The maps were drawn five years ago by M.
Tchaslavsky, who has studied this subject during many years.

Guinea for the purpose of making natural hi- tory investigations,
which are expected to occupy two years.

In the introduction to his lately published report on the trade
and commerce of the Caucasian Provinces, Mr. Lyall, H.B.M.’s
Conml for Tiflis and Poti, gives a succinct account of the geo-
graphical features of this region, accompanied by remarks 00 its
climate, resources, communications &c. Though the informa-
tion is not perhaps entirely new, it is interesting to be able to
take in at a glance so mnch relating to a tract of country which
u daily becoming more and more important.

Col. Flatters, who had left Wargla on March 15 with a
column of too men for an exploration in connection with the
intended Trans-Algerian Railway, returned to Wargla on May
20, afar travelled 600 miles in the direction of Raof,

*ny opposition from the natives. He intends

Octob2r m
h
‘.‘-«i.

p‘or^io“ “ the of September or
discover

! THE ROYAL OBSERVATORY
i

TTHE following are the points that seem to us of most interest
A

in the Report of the Astronomer-Royal to the Board of
Visitors at their recent Visitation :

—

The Admiralty have decided not to proceed with the erection

of a new library at present, though the space has been cleared,

admitting of the erection of a budding fifty by twenty feet. The
Astronomer*Royal proposes to erect here a room of one story,

but with galleries At mid-height, so that there would never be
need to use a ladder. Among other changes occurring in this

clearance, he has removed the electrometer mast (a source of
some expense and some danger) ; the perfect success of Sir
William Thomson’s electrometer rendering all further apparatus
for the same purpose unnecessary. With regard to the library

the Report states that no change has been made in plan, but in

some departments the number of books has increased rapidly.
“ Fundamental astronomy advances slowly, magnetism is almost
stationary, geodesy progresses, photography and spectroscopy
increase very fast, and meteorology the most rapidly of all. The
Transactions of foreign Academies increase in number. This is

owing, I imagine, to the general scientific activity, both of Aca-
demicians and of private men of science, in most foreign

countries, and to the facilities given for transmission, by the
courtesy of publishers and by the extension of book post.”

Under the head of Astronomical Observations, the Report
says :

“ The >un, moan, planets, and fundamental stars are the
regular subjects of observation on the meridian, special attention

being devoted to the moon, which is also observed at every
available opportunity with the altazimuth. Other stars are ob-
served from a working catalogue of about 2,500 stars, with which
good progress has been made in the past year, though a large

number of stars still remain for observation. About 1, 100 star*

were observed in 1879.” Between May 20, 1879, and May 9,
1880, the following observations were mode :—With the transit

circle 4,164 transits, the separate limbs being connected as

separate observations
; 3,953 circle-observations ; with the reflex-

zenith tube, 23 pair.-, of observation of y Praconis
; with the

altazimuth, 713 azimuths of the moon and stars and 352 zenith

distances of the moon. A set of micrometer-measures of the
outer satellite of Mars and several sets of measures of the satel-

lites of Saturn, were obtained la-rt autumn with the south-e&4
equatorial, and a few drawings of Mars and Jupiter were made
near the time of opposition, A remarkable proof of the excep-
tionally had weather of last summer is found in the fact that m
July it caused the lo s of a whjle month’s observations of the
sun.

Under the heading of Spectroscopic and Photographic Ob-
servations we find the following statement :— ** The sun**

chromosphere has been examined on thirty seven days during

the period to which this Report refers, and on thirty-four days
prominences were seen. Whenever practicable, the appearance

of the prominences as seen on each of the chromospheric lines

has been recorded, and on four days a detailed examination of

the whole spectrum of the chromosphere was made at twenty-

four points of the sun’s limb. Three sun-spots have been ex-

amined with reference to the broadening of lines in their spectra,

and fifteen photographs have been taken of the spectra or three

sun spots. As regards the spectroscopic determination of star-

motions, 113 measures have been made of the displacement of
the F line in the spectra of 29 stars, 44 of the b

x
line in 19 stars,

and 6 of the bK line in 3 star 4. Of these 51 stars 21 had not

previously been examined. In the case of three of the stars a
dispersive power equivalent to that given by fifteen prisms of
60* was used. The stars are taken from a working list of 15a
stars, which may eventually be extended to include all stars

down to the fourth magnitude, and it is expected that in course

of time the motions of about 300 stars may be spectroscopically
determined. The spectra of comets c (Swift's) and d (Pallia's)
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1879, and of the red spot on Jupiter, have been examined, but

no certain results were obtained. Between 1879, May 20, and

1880, May 9, photographs of the sun were taken on 145 day?,

and of these 270 have been selected for preservation. The

photographs show a complete absence of spots on 04 days out of

145, whilst in the preceding year there was a similar absence of

spots on z2i days out of 150. The epoch of minimum appears

to have occurred about the beginning of 1879, and since last

October the outbreak of spots has been very marked.” Various

spectroscopic and photographic results, it is stated, have been

communicated to the Committee on Solar Physics, with whom,
the Report states, the Observatory„is in friendly communication.

Under Magnetical and Meteorological Instruments we are told

that the Thomson electrometer is in excellent order. “ In the

warm weather of summer, and in winter w hen much artificial

heat is used in the basement, the photographs have been unsatis-

factory, but we are endeavouring to remedy this by cutting off

all communication with air from the basement. In the winter

the register was frequently interrupted by the freezing of the

water in the exit-pipe. A basin (with cesspool) has been recently

constrncted to carry off the water discharged from this pipe.

The action of the photographic barometer appears to have been
improved by the slight changes mehtioned in the last Report,
and small movements are in many cases excellently shown. A
new pressure-plate with springs has been applied by Mr. Brown-
ing to Osier’s anemometer, and it is proposed to make such
modification as will give a scale extending to 50 lbs. pressure on
the square foot. Other parts of the instrument have also been
renewed. An arrangement for slow motion of the barrel, which
was much wanted in adjusting the recording paper, has been
fitted to Robinson's anemometer. It is in contemplation to alter

the photographic cylinders of the magnetometers, barometer,
thermometers, and earth-currents apparatus, so as to make the
time-scales of all the magnetical and meteorological instruments
the same.”
Some interesting information is given under the head of

Reduction of Magnetical and Meteorological Observations.
The following are given as the principal results for magnetic

elements in the year 1079 :

—

Approximate mean westerly ) w
declination

j

18 <°

Mean horizontal force 3V»
\
(|» English unite).

(
i *803 (in Metric units).

( 67 36 5 (by 9-inch needles).
Mean dip '67 36 54 (by 6-inch needles).

^ ( 67 37 47 (by 3-inch needles).
11 On the application of the Committee on Solar Physics, the

separate daily values of the diurnal range of magnetic declination
for the years 1848 to 1858 have been supplied to Prof. Balfour
Stewart.”
The Report goes on to say:—“The Victors at their last

meeting suggested the advantage of preparing a digested account
of the magnetical results obtained at the Royal Observatory
from 1841 to 1876, similar in some respects to the account of
meteorological results recently published. A beginning was
made by preparing the monthly means of diurnal inequality in
force and direction through the whole period, and exhibiting
their combination in curves. It is known to the Visitors that, in
two communications to the Royal Society, I have exhibited
numerically and in curves the means of these monthly results
(yearly means through all months, and monthly means through
aU years) as far as the year 1863. In 1864 observations we%
interrupted by the work m progress for the magnetic basement,
so that the reductions now to be made commence with 1865.
The monthly results through the whole period being taken as
before, the next step, for obtaining exhibitions which the eye
and the mind could easily command, was to collect the monthly
conclusions into a limited number of groups of years. On
impeding the monthly curves in detail there was no hesitation in

:~Fir"t 8«>up. 1865 to 1868 j second

£«P 87 !

i

hlrd eroup* ,8?3 to 1876. In each of
th«e, as before, yearly means are taken through all months.

Band monthly means through all years. The curvfs in the second
are i takingly lara-er than those in the first and third : the
dimensions of the curves of 1870 are fully f of those of

1070 in the east-and-west direction, and fully j in the north-and-
south direction. In the study of the forms of the individual
curves; their relations to the hour, the month, the year: their
connection with solar or meteorological facts

; the conjectural

physico-mechanical causes by which they are produced ; there is

much to occupy the mind. I regret that, though in contempla-
tion of these curves I have remarked some singular (but im-
perfect) laws, I have not been able to pursue them. The heavy
load on the Observatory, and the limited means (in the present

year) of supporting it, will in part explain this.”

Under ** Chronometers, Time-signals,” &c., we are told that

during the period to which the Report refers [the error of the

Westminster Clock exceeded is. on 120 days; on 32 of these it

was between 2s. and 3s.
, on 4 days between 3s. and 4s., and on

I day it exceeded 4s.

“ I have reason to believe,” the Astronomer*Royal states,

“ thf.t the use of the time-signals, originating at the Royal Ob-
servatory, and distributed automatically from the General Post
Office, is becoming more and more extensive, and it seems
probable that the same system may be adopted by foreign

nations. Very lately an examination of our Instruments was
made on the part of another country, with the view of establish-

ing something similar in one of their maritime cities ; and it was
intimated that Greenwich time would probably be used as stan-

dard. The establishment of time-balls, &c., at foreign ports is

increasing.”

With regard to the progress of the operations in connection

with the transit of Venus, 1874, it is stated that permission was

S
iven by the Treasury to Major Tupman last September to

evote his time to the work till the end of June, 1880. The
result is (taking the stations or station-groups in the order

which the Astronomer-Royal proposes for publication) : the

observations and calculations of the Sandwich or Hawaiian
group are completed ; those of the Egyptian group nearly

finished; those of Rodriguez completed; those of Kerguelen
nearly finished

;
and also those (which unfortunately are less im-

portant) of New Zealand. “ In January of the present year I

received through the Admiralty the notification of the Treasury
that the printing of the observations and calculations might pro-

ceed. It has gone on rather languidly ; but I have before me in

type 128 pag s, including the text and the greater portion of the

tabular part of the Honolulu work. I propose to take steps for

urging on this printing.”
“ With regard to the transit of 1882,” the Report goes on to

state, “ I have lately placed a memorandum before the Royal
Astronomical Society. From the facility with which the require-

ments for geographical position are satisfied, and from the rapid

and accurate communication of time now given by electric tele-

graph, the observation of this transit will be comparatively easy
and inexpensive. 1 have attached greater importance than I did
formerly to the elevation of the sun. For the four principal

phases (ingress accelerated, and retarded; egress accelerated,

and retarded) I propose to rely mainly on: 1st, the Cape
Colony

;
2nd, the shores of Canada ana the United States,

Bermuda, and the West India Islands
;
3rd, the same as the

2nd ;
4th, the eastern shore of Australia, or New Zealand in

preference if telegraph communication be made. I remark that

it is highly desirable that steps be taken now for determining by
telegraph the longitude of some point of Australia.”

The Astronomer-Royal makes the following statement in

reference to his own lunar theory :—“ The general principle of
this is : to adopt for correction the best existing theory ; to

compute with the severest accuracy the numerical values of the
terms produced geometrically by the tabular coefficients, and also

the terms really due to the forces which produce them ; and to
remove the differences between these by corrections of the
tabular coefficients, for which corrections proper factors are
prepared. It was a special object with me to avoid the use of
powers of »/ (a symbol well known to lunar theorists), and to
give easy means of computing, not new absolute values, but
corrections of existing numerical coefficients (a principle which
I have adopted extensively in other branches of astronomy), and
also of computing the effect of small external disturbances or
small changes of force. Both these are obtained by my process.

The heaviest part of the work is the severe computation to which
I have alluded, and this is done entirely by junior computers.
The calculations had been carried ont in every part to the accu-
racy of xo-7; but for securing the degree of accuracy which I
proposed it was found necessary to extend many parts to 10-*,
and some to 10 - fl

. This has caused a very great addition to
the labour, but the work has advanced well, and will, I trust,

be finished ere long. While waiting for this, which is to give
the correction to every coefficient of tne ordinary lunar theory, I
am employing myself partly in rearranging the whole work for
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publication, and in putting calculations in order for that correc

tion of coefficients ; and partly on three ramifications or supple-

ments of the theory relating to the effect of the earth’s oblate-

ness, the effect of change of position of the ecliptic plane, and
the effect of change of excentridty of the earth’s orbit, and
lunar acceleration. The last of these I have completed to my
satisfaction, requiring only an examination of the external factor

;

the two others are progressing. The Admiralty have assisted

me, on estimates, with a moderate grant (of amount named by
myself), but much of the expense has been private.’'

The Report concludes as follows After the details into

which I have entered as applying to the present state of the

Observatory, and after the remarks which I have made in the

two reports last preceding on the question of reduction of print-

ing (which at some fitting time 1 would willingly again present
to the Consideration of the Visitors), and the note in tlie last

report on the increase of annual expense, I have only to place
before the Visitors, but for no immediate expression of opinion,

the impression which frequently weighs upon me as to the ulte-

rior organisation of the Observatory. The determination of

places of stars, sun, moon, and planets, was handed down to

me from my predecessors ; it has in various ways been much
extended. The magnetic and meteorological observations (the

first originating with myself, the second partly with the move-
ment introduced by the Royal Society and partly by myself)

constituted a distinct branch of science, having this property in

common with the original astronomical work, that it is incessant

and regular. The much later introduction of photographic and
spectroscopic astronomy, established at the instance of the Board
of Visitors, and carried on with vigour and regularity, has

created a third department All the>e departments appear at

present to be worlting efficiently and well. But I can easily

imagine circumstances w hich would interfere materially w ith the

successful continuation in one place of this triplicate series of

observations. Though I think this possibility of partial failure

worthy the contemplation of the Visitors, yet I do not see any

necessity for action of any kind at the present time.’'

INTERCOLONIAL METEOROLOGICAL
CONFERENCE AT SYDNEY

A METEOROLOGICAL Conference w-as held at Sydney
in November last, the representatives of the different

Colonies being Messrs. James Hector for New Zealand, Charles

Todd for South Australia, R. L. J. Ellery for Victoria, and
H. C. Russell for New South Wales, the last-named gentleman .

being chairman. The most cordial unanimity characterised the
J

meeting, which lasted from‘the I ith to the 14th of the month, and
j

the resolutions arrived at with a view to secure united action in

their meteorological investigations and uniformity in the methods .

and times of observing and forms of publication augur w eli for

the future of meteorology in the Australian Colonic-.. The
|

whole question of weather telegrams was under anxious con-
j

nderation. The system in present operation embraces only the

Colonies of South Australia, Victoria, New South Wales, and
Queensland, but a resolution was passed declaring it desirable to

secure the co-operation of the Governments of Western Australia,

Tasmania,and New* Zealand in the system of inter-colonial weather

telegram-.. The facts pointed out by Mr. Todd as to the great

regularity observed by the atmospheric disturlanccs in pursuing

a course from west to east, and the statement by Dr. Hector
that early notices could be sent from Queensland of the origin

and progre s of the dangerous and .suddenly occurring cyclones

that cross the northern part of New Zealand, sufficiently attest

the practicability of the system of weather w*arnings and their

practical value. For instance, the great storm which wrecked
]

the Datidenongv\ September, 1876, could have been telegraphed

in sufficient time to have prevented the great loss of property

which took place at the different ports along the coast of New
South Wales. We have the greatest pleasure in noting a

deliverance by the Conference to the effect that weather tele-

grams and forecasts shall in all cases depend upon the observa-

tions used for general meteorological and climatological statistics.

Much emphasis was laid on the establishment of high-level

stations with a more special view to the investigation of the
winds

; and the Conference recommended that there be esta-

blished in each of the Colonies, upon a high mountain peak, a
meteorological oVervatory for the special study of winds and
other meteorological phenomena, the most desirable positions
being Mount Lofty, m South Australia, *,500 feet high ; Kian-

dra, in New South Wales, 4,600 feet ; Mount Wellington, in
Tasmania, 4,000 feet ; Mount Macedon, in Victoria, 3, 500 feet;
and in New Zealand, T&nhara Taupe, 4,600 feet, and Mount
Herbert, 4,000 feet. We hope that the Governments of the
different Colonies will vote the small sums which are required to
carry out the resolutions of the Conference, the giving practical
effect to which will certainly confer substantial advantages
on commercial, shipping, and other interests, and contribute
materially to a more satisfactory development of the meteorology
of this important part of the globe.

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE

Cambridge.—At St. John’s College Prof. Liveing has been

elected to a foundation fellowship, and Dr. Kennedy, Prof.

Sylvester, F.R.S., and Prof. Churchill Babington were elected

honorary fellows of the society.

The following awards for proficiency in natural science have
been made at St. John’s College:—A Foundation Scholar*

ship to Samways ;
a Proper Sizarship to Love, and Exhi-

bitions to Hart (already scholar), Weldon, Edmunds, Love, T.
Roberts. Fleming was awarded one of the Hughes Prizes,

given to the two most distinguished third-year students in any
branch of study, and a Wright’s Prize, with augmentation of the

year’s emoluments to 100/. The Open Exhibition was awarded
at Easter to Scott-Taylor (City Middle-class School, Cowper
Street), and a second Exhibition to Clementson (Newcastle-

under-Lyme).
We understand that Mr. W. J. Lewis has been appointed to

perform the duties of Professor of Mineralogy at Cambridge
until the close of the year, the period to which the election to

the chair has been postponed by the University Commissioners.

SCIENTIFIC SERIALS
Zdlschrifijiir wisscnschaftlichc Zoolog\ey May.—Prof, Zygmunt

Kahane, on the anatomy of Tenia pcrfeliata, Goze, as a contri-

bution to the know ledge of the Cestoids, with a plate and a
I w oodcut. The actual facts recorded in the paper were originally

laid before the Academy of Sciences of Krakau in May, 1878,

and w ere afterwards publbhed in a somewhat altered form, in the

Polish tongue, in their Proceeding. The investigations were
carried on during th* summer and autumn of 1877 in the Zoo-

logical Institute at Leipzig, under the supervision of Prof.

Leuckart. The history of the species is treated at length, and
the paper extends over seventy-seven pages.—Dr. G. Haller,

Contribution to a knowledge of the Tyro^Iyphidae and their

allies, w ith three plates : describes a new species of Llstrophorus

(/,. pa*enstcchcri) : On the genus Homopus, Koch. It is not

an independent genus, but the forms arc only the larval stages of

I Jermacarus, w Inch is described as a new 1
arasitic genus ; Tyrogly-

phus megnmii is described as a new species. There is a sketch of a

delineation of the internal anatomy of Tyroglyphus and Derma*
carus, and of the egg in these genera.—Prof, Ludwig Stieda, on
the structure and development of the Buna fabrieii, with five

woodcuts.—Dr. Hubert Ludwig, on the primary sand canal in

the Crinoids w ith some remarks on the comparative anatomy of

the Echinoderms in general, with two plates.—Dr. H. Ludwig,

new contributions to the anatomy of the Ophiuroids with three

plates.

Journal de Physique
,
May.—Measurement of the electromo-

tive forces of batteries and electromotive forces of contact of

metals, by M. rellat.—Study of polariser prisms used in photo-

metric observations, by M. Crova.—On the illumination of

electrodes, by M, Colley.—On a new capillary electrometer, by

M. iJebrun.—To determine with the aid of an articulated system

the conjugate points of an optical system, by M. Elie,

Archives dcs Sciences Physiques et Naturellcs% May 1 5."*—On

the earths of samarskite, by M. Marignac.—Researches on the

condensation of gases on the surface of glass, by M. Chappuis.

—The Siemens machine and its application to transmission of

force, by M, Achard.—Specific heat, latent heat of fusion, and
point of fusion of various refractory metals, by M. Violle.

The Reale Istituio Lombardo di Science t Lettere, Rendiconti,

vol. xiii., fake. iv. and v.—The phylloxera considered in rurar

economy, by S. Cantoni.—Geological notes on the basin of

Lake d’Orta, by Ih*. Parona.—Health and beneficence ; their

mutual relations, byDr. Zncchi,
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Fasc. Ti. and vH.—On the convenience of forming national

durieries of vines resistant to phylloxera, by S. Trevison. On

the chronological determination of Luganese porphyries, by

Prof. TaranellL—On the fundamental equation in the theory of

linear differential equations, by Prof. Casorati.-14epresentat.on

on punctuated space of some forms of the third species com-

posed of straight lines, by S. Arch.eri.-On the mst.tut.on of

two new genera of arachmda, by Prof. Paved.—Electricity and

earthquakes, by S. Serpicri.—List of algm of the province of

Pavia, by Dr. Catlaneo.—Second case of peritoneal tranfusion

with good success in an oligocitsemic insane person, by Profs.

Colgi and Ragei.—On a transformation of the fundamental

equations of hydrodynamics, by Prof. Paci.

The Revue Internationale des Sciences bio!cliques, May, con-

tains E. A. Schaefer, on the development of animals.—Carl

Hoberland, infanticide among the ancients and the moderns.—

L. Pasteur, on the cholera morbus in fowls ;
on virulent maladies

and on vaccination.—M. Debierre, man before and on the

threshhold of history, a study of palaeontological facts and of

comparative archaeology and philology.—Notice of learned

societies.—The Academy of Sciences, Paris.—The Academy of

Sciences, Amsterdam.—The Anthropological Society of Paris.

Morpholo^isches Jahrbuch, vol. vi., part 2.—Dr. A. Rauber
continues his articles on the evolution of form and its transfor-

mations in the development of vertebrata, reaching its second

section, on the multiplication of axes, pp. 56, w ith four plates

and seven woodcuts illustrating various early stages of monstrous
double-axial structures in various species of Salmo and Gallus.

—Dr, J. Brock occupies 112 pages, illustrated by two plates,

in endeavouring to establish a satisfactory phytogeny of the

dibranchiate cephalopods.—Dr. II. von Thering contributes, on
the vertebral column of Pipa%

to the homology of its individual

vertebra; and nerves with those of other anura.—Smaller contri-

butions by Prof. Gegenbaur and by C. Kabl (on Planorbis

development).—Reviews of German text-books of anatomy.

Gazette Chitnica Italiana, Fasc. iii. and iv.—On the ulmic

matter obtained from sugar by action of acids, by S. Sestini.

—

On some derivatives of /8-chlorobutyric acid, by S. Balbiano.

—

The diffusion and physiological state of copper in the animal
organism, first announced by Bartolomeo Bizio, and elucidated

by Prof. Giovanni Bizio,—Notice on the chemical constituents

of Stcreocaulon wsuvianum
,
by S. Paterno.

Bulletin of the United States Geological and Geographical
Survey of the Territories, vol. v. No. 3, November 30, 1879.

—

J, A. Allen, on the species of the genus Bassaris.—\V. II.

Patton, the American Bembecidse tribe Stizini
;

list of a col-

lection of Aculeate Hymenoptera from North-Western Kansas
;

Generic arrangement of the bees allied to Melissodes and
Autliophora.—George B. Scnnett, further notes on the ornitho-
logy or the Lower Rio Grande of Texas, made during 1878, with
annotations by Dr. E. Coues.—Heniy Gannett, additional lists

of elevations. Among these is a list of the mountain-peak?
forming the Cordilleras of North America and of their passes.—
Dr. Morris Gibbs, annotated list of the birds of Michigan.

—

Dr. Le Conte, the colcoptera of the Alpine Rocky Mountain
Regions, Part 2.

SOCIETIES AND ACADEMIES
London

Royal Society, May 27.—“On the Structure and Develop
ment of the SkuU in the Batrachia. Part III./’ by W. K
Parker, F.R.S, (Abstract.)
Some of the work brought forward in this paper wfas in ham

before the first part was in print. That initial piece of wor]
dealt only with the formation of the skull in the common frog™ ** wjj followed by another which appeared in the Phiu
sophtcal Transactions in 1876, which treated of the skulls of thcommm and of the “aglossol” toads.

*

t
^
e^te

^
tyPcs

/

only two kinds are known, viz., the nailc
toad of the Cape {Dactylethrd), and the monstrous toad c
Surinam (/*/<*). All the bulk of the Batrachia are included i
the sub-group “ Opisthoglossa.” These have a tongue, and i;

most case* it is free behindand not in front
; the “ Troteroglossal

Batrachia are very few in number, and the character itself (a
Dr. Giinther informs me) is not well pronounced.

I have now worked out the skull, in one or more stages, ii

about a tithe of the known species, and in my second paper ii

both of the aberrant (“aglossal”) types ; in them this was done
in various stages.

I am not aware that there is any “order” of any “class” in

the Vertebrata where so large a percentage of species has been,
or indeed need be, worked ont, either in the skull or in any other

part of their organisation.

That which calls for it here is the great and unlooked-for
polymorphism of the species ; I may exmain this by saying that

the skull, in really important modifications, differs more in the

species of some or the genera than it does in the orders of some
of the classes. As an instance, it would be no easy thing to find

a malacopterous fish differing from an acanthopterous type, in

deep-seated essential matters, so much as the common toad does
from the other native species, viz., the Natterjack

;

and the
common frog has only about half as many cranial elements os the
bull-frog of North America.

If the metamorphosis of a single species be worked out
exhaustively, it gives a range of structural characters which rises

up from a larval creature on the level of the lampreys to a
reptilian form not far below the Chelonia, and evidently related

(obliquely, not genetically) to that “ order.”

Moreover, whilst the “opisthoglossa” have larvae with

suctorial mouths, and a quasi-petromyzine structure altogether, the

larvae of the “ aglossa ” need only to be arrested as larvae and to

acquire a dense bony armature to be very dose counterparts of

the most bizarre forms of the ganoids of the “old red sand-

stone,” such as Pterichthys and Coccosteus.

The Batrachia show some remarkable things in their meta-
morphosis, both as to the size their larvae obtain and the time

during which metamorphosis is taking place.

In the bull-frog (A'ana pipiefis) the larvae attain the length of

about 5 inches, and take two or three years for their transforma-

tion ; they may be hindered in this, and be made to -take twice

that time. I11 these the larvae bear a moderate relation, as to

size, to the adult form, which may be 7 inches long, although
tailless.

But in a frog from the neotropical region (Pseudis) scarcely

larger than onr native form, the tadpole attains the length of

nearly a foot, the tail acquiring a breadth of 4 inches.

As zoologists well know, it is easy to procure tadpoles of this

species but very hard to get an adult. I am of opinion that the
adult condition is not attained until after many years; and it

suggests itself to me that this species may be the not remote
descendant of a type which did not finish its anural meta-
morphosis.

On the other hand, some of the neotropical forms have very
small tadpoles. Bufo chilettsis

, a large toad, has them about half
the size of those of our common native Batrachia, and the newly-
metamorphosed individuals are no larger than a house-fly.

But in Pipa the small larvae are thoroughly metamorphosed in

the maternal dorsal pouches, and at first only do they show a
trace (and only a trace) of branchial tufts.

These tadpoles, which never see the light as such, have wide
mouths (not suctorial), and so also have the tadpoles of the other
waif of the sub-order “ Aglossa,” viz., DaciyUtkra. In that

kind, however, the larvae become large, and are a long while
undergoing their transformations, which take place in the water,

according to rule.

In the skull of the adults much variation is evidently due to

the different size to which the species attains ; some, as the bull-

frog, are as large as the common Greek tortoise ; others grow
scarcely larger than a bluebottle fiy. As a rule these small
kinds show two kinds of modification : they are apt to retain

certain larval characters, and they are apt to acquire generalised
characters such as do not normally appeal in this group, which
is very remarkable for the fewness of the parts or elements
composing the adult skull.

Some of the large forms, as Ratta piftens, have many invest-

ing bones in their skull, such os must be looked for again in

archaic and extinct types, whilst others, as Ceratophrys and
Calyptoccphalus, have a cranial armature that is dense, extended,

and almost “ ganoid ;
” this kind of skull, however, is found in

middle-sized types also, as in Pelobates and Nototrema.

In the terminal suctorial mouth of the larva of the Oputho-
glossa the mandibular pier and its free “ramus” are carried
to the front of the head. After transformation, in the larger
kinds, the gape is carried behind the head, as in die crocodile ;

it can be guessed how much modification such a change as this
will necessitate.

But it is evident that a low suctorial fish, such as the tadpole
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is, must have altogether a totally different kind of skull and
skeleton to that or an active, noisy, intelligent, more or less

terrestrial reptile, such as the frog becomes.

This necessarily great change involves some very curious and
instructive anachronisms, so to speak, in the appearance of
various parts and organs.

A low suctorial fish would have no fenestra ovalis or stapes,

and in the tadpole it is some time before these appear.
The low (nrodelous) Amphibia have, in most cases, the upper

hyoid element suppressed, sometimes it is present, serving as a
* rudimentary ** columella auris.**

In most Batrachia this part does not appear until after trans-
formation, and in some kinds not at all. This part especially
shows how the individual is gradually changed, and makes it

clear why so many variations should occur in genera and even
species.

With regard to the geographical distribution of the Batrachia,
there are many things of importance which I have rather hinted
at than expressed in this paper.

There is a sort of facies or character about the allied types of
any great geographical region which makes me satisfied that
certain external characters repeat themselves again and again in

different parts of the world.

Thus toe types of frogs that have dilated toes are evidently
more nearly related to those with pointed toes of the same
region than they are even to the broad -toed types of some distant

region.

I should be inclined to derive the narrcnv-hacktd tree-frogs of

Australia from the sharp toed frogs of the same region ; the

same with those of India, and the same with those of the nearctic

and neotropical territories.

The true frogs (
4 * Ranidse ”) of India have many things in

common, as also have the true frogs of North America ; the

same may be said of the sub-typical frogs, or “ Cystignathida:.
M

On the whole the European and Indian territories yield the

highest kinds; Australia and South America the lowest and
most generalised.

Mathematical Society, June 10.—Mr. C. W. Merrifield,

F.R.S., president, in the chair.—The following communications
were made :—On a binomial biordinal and the arbitrary con-
stants of its complete solution, by Sir J. Cockle, F.R.S.—On
the focal conics of a bicircular quartic, by Mr. H. Hart, M. A.
—Preliminary note on a generalisation of PfafTs problem, by
Mr. H. W. Lloyd Tanner, M.A.—On the resultant of a cubic

and a quadric binary form, by Prof. Cayley, F.R.6.—On the

theory of the focal distances of points on plane curves, by Mr.
W. J. Curran Sharp, M.A.—Geometrical note, by Mr. H. M.
Taylcr, M.A.

Linnean Society, June 3.—Prof. Allman. F.R.S
,

pre-

sident, in the chair.—The secretary read a paper on the specific

identity of Scomberpunctatus, Couch, with the S. scomber, Linn.,

by Dr. Francis Day. The specimen on which this opinion
i* founded was captured on the coast of Cornwall in April
last.—In a note on the anal respiration in the zoea. larva of
the decapods by Marcus M. Hartog, he shows from an exami-
nation and study of living larvae of Cancer that the terminal part

of the rectum is slightly dilated, and possesses a rhythmic con-
traction and expansion duly associated with opening and closing

of the anus. A clue to the ultimate transference of branchial
respiration may perhaps be found in the Entomostr&ca, where in

certain forms food is obtained by a current from behind forwards
due to the movement of the setose or fiat limbs immediately
behind the mouth. Prof. Claus has shown that in Dafhnia the
said hmb processes have a respiratory function, w hile this animal
al-*o possesses a well-marked anal respiration.—Mr. G. Murray
made a communication on the application of the result of Prings-
heimV recent researches on chlorophyll to the life of the lichen.

Summarising Pringsheim's labours and taking into consideration
the views of Vines, Geddes, and Lankester, Mr. Murray arrives at

the following conclusion :—That we have in lichens fungal tissues

as the body of the thalius and the chlorophyll screen in the gonidial
layer ; that is, the chlorophyll is in one system of cells and the
protoplasm apparently affected by it in another, w hich is in contact.
The hght which traverses the chlorophyll containing gonidial
layer excites in the fungal tissues the decomposition of carbonic
acid.—Mr. V. Herbert Carpenter, in giving the results of some

Kls
?
n ihe form of a paper on thegenus Solanocrinus,

relations to recent Comatula, stated that
Schluter was perfectly justified in uniting Solanocrinus with

Aniedon. The latter author does the same with Comaster,
though to Mr. Carpenter, Goldfuss's description of this type
appears to differ so much from all other Comatulse that he prefer*

provisionally to regard it as distinct. Mr. Carpenter’s researches
on the crinoids in question are based on material obtained from
the Challenger Expedition and a study of the fossil forms con-
tained in the Woodwardian (Cambridge) and British Museums ;
he thus finds, on comparison of the living with past Jurassic,

Cretaceous, and Tertiary forms, that variations in the develop-

ment of the b&sals are useless as generic distinctions.

Chemical Society, June 3.—Prof. H. E. Roscoe, president,

in the choir.—It was announced that a ballot for the election 0!

Fellows would take place on June 17. The following papers
were read :—On someproducts of the oxidation of paratohiidine,

by W. H. Perkin. The present paper contains a study of the

action of chromic acid on the above substance. Some beautifully

crystallised products were obtained ; one having the composition

CfiHslNs, melting at 216 - 22

o

v
, and giving a magnificent blue

colour with sulphuric acid ; it has the characters of a base ; a
second base, rather less soluble, melting at 1 75* #as also separated

;

it has the formula CnH.7Nt. By using glacial acetic as a
solvent for the chromic acia in the above reaction parazotoluene
was formed.—On the detection of foreign colouring matters in

wine, by Dr. A. Dupre. The true colouring matter does not
dialyse ; all the artificial colouring matters except alkonet dialyse
freely, so that cubes of gelatine jelly soaked in the wine for
forty-eight hours become scarcely tinged below the surface if the
wine L pure, but if coloured with magenta, &c., the cube is

stained to the middle. Alkanet is easily recognised by its

absorption spectrum.—On the action of organorinc compounds
upon nitrites and their analogues. I.—Action of zinc ethyl on
azobenzene, by E. Frankland and D. A. Louis. In this reaction
anilin is formed, much gas being evolved, consisting of 3 vols.

of ethylene to 1 vol. of ethylic hydride. 70 grm. of anilin were
obtained from 80 grm. of azobenzene.—II. On the action of zinc

ethyl upon benzonitrile, by E. Frankland and J. C. Evans.
Cyaphenine was the principal product of this reaction; this

substance, by the action of strong hydrochloric add in a sealed
tube at 250', is converted into benzoic*add and ammonia.—On
the relation between the molecular structure of carbon com-
pounds and their absorption spectra, by Prof. W. N. Hartley.
The author has photographed the spectra of various substances

;

he condudes that no molecular arrangement of carbon atoms
causes selective absorption, »>., gives absorption bands, unless

three pairs of carbon atoms are doubly linked together in a dosed
chain. The most remarkable substance in this respect is anthra-

cene, which, when diluted one in 50,000,000, gives a considerable
and distinct absorption.—On a simple method of determining
vapour densities in the barometric vacuum, by G A. Bell and
F. L. Teed. It consists of a modification of Hofmann’s
apparatus.—Mr. C. T. Kingzett made a verbal communication
to the effect that he had recently investigated the question of the

slow oxidation of moist phosphorus in air, and had obtained
evidence that both ozone and hydroxyl were formed.

Zoological Society, Tune 1.—Prof. W. II. Flower, F.R.S.,
president, in the chair.

—

Mr. Sclater made some remarks on the
principal objects he had noticed during a recent inspection of the
Zoological Gardens of Berlin, Hamburgh, Amsterdam, the
Hague, and Antwerp.—The Secretary exhibited a spider of the
genus Tegenaria, which had been forwarded to him from Cape
Town by Mr. L H. Payne, of that place. It had been taken

within three miles of Cape Town, on the back of a horse, which
had subsequently died, as it was said from the effects of the bite.

—Mr. G. E. Dobson exhibited some new and rare species of

bats, amongst which was an example of a new species of the

genus Megaderma ,
from Australia, proposed to be called Mega-

derma rigas, and remarkable for its large size.—Mr. Dobson made
some further remarks as to the date of the receipt of the Dodo
bones exhibited by him at a former meeting.—Lord Lilford
exhibited and made remarks on some nests and eggs of the
Flamingo, which had been taken in the marshes of the Guadal-
quivir, below Seville, in April, 1879.—Lord Lilford also' exhi-

bited some fine hybrid pheasants, between males of Reeves’s
pheasant and hens of the common pheasant.—Mr. E. W. H.
Holdsworth read a note on the dUtrimition of-the crayfish (As-

tacus) in Spain, —Prof. F. Jeffrey Bell read *a paper on some
spedes ana genera of the Tenmopleuridse, in course of which he
described the method he had adopted in comparing different

species, and species at different stages in growth ; he also directed



especial attention to the differences in the size of the
- I

pores in Amblypneustes formosus,
and discussed the specific

characters of Salmacis globator.—A commumcationi wu read

from Dr. A Gunther, F.R.S., containing notes on a collection of

mammals from Japan.—Mr. G. E.

a new species of bat, of ^ UW7?
which he proposed to name Jv. mtcropus.—Mr . A. W. E.

O’Shaughnessy read the description of a new species of lizard of

the genus Uromastix, from Zanzibar, which he proposed to call

U, prineeps.

Geological Society, May 26.—Robert Etheridge, F.R.S.,

president, in the chair.—Prof. Frederick Guthne, F.R.S.,

Rudolf Hsensler, Ph.D., James Hulme, William Jolly, Charles

Myhill, and Alfred George Savile, were elected Fellows of the

Society.—The following communications were read :—The pre-

carboniferous rocks of Chamwood Forest (Part III.; conclu-

sion), by Rev. E. Hill, M. A., F.G.S., and Prof. T. G. Bonney,

F.R.S/—In their former communications the authors had paid

less attention (from want of time) to the northern part of the

forest than to the rest. This district has during the last two

years engaged their special attention. They had provisionally

retained the name quartzite for the rocks exposed about Black-

brook, Ac., probably the lowest visible on the forest. This

name proves to be inappropriate, and they propose to call the

group, which contains much fine detrital volcanic material, the

Blackbrook Series. They have also reason to believe that the

anticlinal fault is less than was supposed, and that we have here

a fairly unbroken base for the forest rock already described. In

this case there ought to be representatives of the great agglome-

rate masses on the western side of the anticlinal (High Towers,

&c.). The authors believe that they have found these, though

as much finer and more water-worn detritus, in the greenish

grits above Longcliff and Buckhill. The authors also believe

that they have succeeded in tracing a coarse agglomerate with

slate fragments round about three-fourths of the circumference

of the forest. Further notes upon the district of Bardon Hill,,

Peldar Tor, and Sharpley are given, and the origin of the re-

markable rock of the last, so lute some of the Ardennes por-

phyroids, is discussed ; the authors believe it to be a volcanic

tuff, altered by the passage of water or of acid gases. Descrip-

tions of the microscopic structure of some of the rock fragments

included in the coarse agglomerate and of some of the slates are

given. Also a notice or two small outbursts of igneous rock of

the northern syenite type, previously unnoticed, are mentioned.
—On the geological age of Central and West Cornwall, by J.

fhe author divided the stratified rocks of

—On the geological

H. Collins, F.G.S.
this district into four groups, as follows :— 1. The Fowey Beds,

mostly soft shales or fissile sandstone*, with some beds of roofing-

slate; no limestones or conglomerates. These beds cover an
area of not less than eighty square mile', and contain numerous
fragmentary fish-remains and other fossils, many as yet undeter-
mined, the whole, however, indicating that the beds are either

Lower Devonian or Upper Silurian. The strike of the beds is

north:west to south-east, and they are estimated to be not less

than 10,000 feet thick. 2. The Ladock Beds% consisting of slaty

beds, sandy shales, sandstones, and conglomerates ; no lime-
stones and no fossils. They cover an area of more than 100
square miles to the west and south of St. Austell, strike from
east to west, and overlie Lower Silurian rocks unconformably.
They are estimated at from 1,000 to 2,000 feet thick. 3, The
Lower Silurians consist largely of slates and shales, with some
very thick conglomerates (one being at least 2,000 feet thick),
some quartzite*, and a few thin beds of black limestone. The
quartzites and limestones have yielded fossils (chiefly Orihidse)
which are pronounced to be of Bala or Caradoc ace by Davidson
and others. The total thickness of these beds is estimated at
23.000 feet, and the fossils are found in the upper beds only.

°* occupying only about twelve square miles, as shown
' on Survey maps, they extend over nearly 200 square miles,

sout^ard beyond the Helford River, and westward
to Marazion. The strike of these rocks is from north -east to
south-west. 4. The Ponsanooth Beds occur beneath the Lower
Silurians, and unconformable with them (strike north-west to
south-east) ; they are often crystalline, and are estimated at
10.000 feet thick. Each of these formations has its own set of
intrusive rocks ; each has been contorted and in part denuded
away before the deposition of its successor. The various granitic
bosi<» have been pushed through this already complex mass of
stratified rocks without materially altering their strike, which
does not in general coincide with the line of junction. The

chemical effects of the igneous intrusions are generally consider-
able, and somewhat proportioned to their relative bulk.—On
a second pre-Cambrian group in the Malvern Hills, by C.
Callaway, D.Sc. F.G.S.

Anthropological Institute, May 25.—Edward B. Tylor,

F.R.S., president, in the chair.—Dr. H. Woodward read ex-

tracts from a paper by Prof. J. Milne, F.G.S., of the Imperial

College of Engineering, Yedo, on the Stone Age in Japan. The
author described, from personal examination, many of the

archaeological remains in Japan. Kitchen-middens are abundant,
and are ascribed to the Amos, the ornamentation on the pottery

resembling that still used by the Ainos of to-day. The shells

and bones found in the middens were enumerated and described.
The stone implements found in Japan include axes, arrow-heads,
and scrapers. Many of these occur in the middens. The axes
are formed generally of a greenish stone, which appears to be a
decomposed trachytic porphyry or andesite. The Ainos used

stone implements up to a comparatively modem date. Tumuli
occur in many parts of Japan, as well as caves, both natural and
artificial Prof. Milne had opened one of the latter, and found

the interior covered with inscriptions. The Japanese themselves

make valuable collections of stone implements, old pottery, &c.,

the favourite notion among them being that such things were

freaks of nature. Several fragments otpottery, shells, and other

remains from kitchen-middens were exhibited.—Mr. C. Pfoundes
read an interesting paper on the Japanese people, their origin,

and the race as it now exists. Passing over the fabulous period,

we find the Japanese commence their era and history about the

same time as that of Rome, b.c. 660 ; the first Emperor, Mikado,
or Ruler, established himself in the vicinity of Kiote, not very
far from the present treaty ports Osaka-Kiogo. For centuries

history teems with accounts of efforts to civilise the people, and
the wild and intractable aborigines were gradually driven north-

ward, until they settled in the North Island, where they [still

exist and form the bulk of the present inhabitants. Mr. Pfoundes
exhibited a valuable collection of photographs and drawings in

illustration of his paper, together with articles of Japanese
manufacture and some fine specimens of tapestry.

Entomological Society, June 2.—Sir John Lubbock, Bart.,

F.R.S., president, in the chair.—Miss Georgiana Ormerod, of
Islewortb, and Mr. Hy. Lupton, of Chapel Allerton, Leeds,
were elected Ordinary Members.—Mr. M. J. Walhouse exhibited

a collection of moths from Mangalore, on the Malabar coast,

many of the species of which resembled palsearctic forms.—Mr.

J. A. Finzi exhibited, on behalf of Mr. Lowrey, a bred specimen
of Arctia fuliginosa which possessed only one antenna. The
President stated that he had occasionally bred ants with only one
antenna, and on one occasion had possessed a specimen with no
antennae at all.—The President also exhibited specimens of a
new' Australian ant received from Mr. Waller, whichagreed with
the genus Myrmeeocystus

,
of Wesmael, in having an immensely

distended abdomen, so that the insect actually serves as an
animated honeypot.—The Rev. H. S. Gorham communicated
the concluding portion of his Materials for a Revision of the
Lampyriadt,

Victoria (Philosophical) Institute, June 8.—Annual Meet-
ing.—The Right Hon. the Earl of Shaftesbury, K.G., in the
chair.—Prior to the delivery of the address by Bishop Cotterill,

D.D., F.R.S.E., the honorary secretary, Capt. F. Petrie, read
the report, from which it appeared that the total number ot

Members was now' 835.—The subject of the annual address was
one aspect of the relation between the scientific and the religious

viewr of the universe.

Vienna

Imperial* Academy of Sciences, February 19.— The fol-

low ing among other papers were read :—On the relation of the
muscle- current to local chemical^changes of the muscle substance,

by Dr. Biedermann.—On orthoethylphenol, by Drs. Suida and
Plohn.—Theory of conic surfaces of the fourth degree with a

double conic section, by Herr Ameseden.—Changes of form of

electrical figures by magnets, by Prof. Reitlinger and Dr.
Wachter.—On ventilation in schoolrooms, by Herr Nachtmann.
—On the decomposition of nitrososulphhydantoin with bases, and
on a new acid, nitrosothioglycolic acid, by Prof. Maly and Herr
Andreascb.
March 4.—On the orbit of the planet Ino (173), by Dr.

Becker.—Determination of the absolute velocity of current
electricity from Hall’s phenomenon! by Prof. v. Ettingshansen.
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—On a law of the stimulation of terminal nerve-substances, by
Prof. Mayer,—Contributions to the photochemistry of bromide
of silver, by Dr. Eder.—Notices on the formation of free

sulphuric acid, and some other chemical relations of gasteropoda,

especially of Dolium galta, by Prof. Maly.—On the theonr of

normal surfaces, by Prof. Pescnka.—On cmchomeronic acid, by
Dr. Skraup.—On aldehyde resin, by Herr Ciamician,—On an
extension of the limits of validity of some general propositions

of mechanics, by Prof. Simony.—On oxycuminic acid and on
the action of nitrous oxide on organic compounds, by Prof.

Lippmann and Herr Lange.
March 11.—The orthogonol-axonometric contraction circle,

by Prof, Pesar,—Electrolysis of organie substances in aqueous
solution, by Prof. Habermann.—Action of oxalic and sulphuric

acid on n&phthol, by Herr Honig.—On dipropyloresorcin and
some of its derivatives, by Herr Kariof.—On idryl, by Dr. Gold*
achmiedt.—On direct introduction of carbonyl groups into

phenols and aromatic acids, by Herr Senliofer and Herr
firunnen.—Remarks on Cauchy's theory of double refraction, by
Prof. v. Lang.—Determination of path of comets discovered at

Pola in 1879, by Herr Palisa.

March 18.—Heliotropic phenomena in the plant kingdom
(second part), by Prof. Wiesncr.—On the projective construction

of curves of the second order, by Prof. Binder.—On Sturm's

series, by Prof. Gegenbauer.—A hydraulic motor, by Herr
Kauer.—The alteration of molecular weight and molecular

refractive poucr, by Prof. Janovsky.—On the tannic acid

of oak-bark, by Herr Etti.—On some tertiary cchinida from

Persia, by Herr Fuchs.—Sulphur compounds of chromium,
by Prof. Lieben.—Behaviour of bone gelatine in dry distillation,

I

by Dr. Weidel and Herr Ciamician.—On the determination
|

of the halogens in chlorates, brornates, and iodates, by Herr
Fleissner.

April 8.—The following among other papers were read :

—

Theory of motion on developable surfaces, by Herr Wittenbauer.

—The inflorescences of Marchantiacese, by Prof. Leitgeb.—On
the magnetic action on fluore.cence light excited by the negative

discharge in a vacuous space, by Prof. Domalip.—On discrete

vortex lines, by Dr. Marguess.—Contributions to the photo-

chemistry of bromide of silver, by Dr. Edcr.

Taris

Academy of Sciences, June 7.—M. Edm. Becquerel in the

chair.—The following papers were read :—On a bromised

derivative of nicotine, by MM. Cahours and Etard. The
formula is QoH^NjBr..—Geological history of the Englidi

Channel (first part), by M. Hebert.—M. Daubree gave a resume

of a study entitled “ Descartes, one of the creators of cosmology
and geology.” Descartes considered all celestial phenomena as

simple deductions from laws of mechanics, affirmed the unity of

composition of the physical universe, perceived the capital r6lc

of heat in formation of our globe, &c.—M. du Moncei presented

a third edition of his work on the telephone, microphone, and
phonograph.—M. Chancel was elected correspondent in chemistry

in place of the late M, Favre.—Theorems on the decomposition

of polynomes, by M. Carrere.—Result of treatments of vines

attacked with phylloxera, by M. Iioiteau. The vines treated

for three years past (with sulphide of carbon) are thriving beauti-

fully . Infected vines over fifteen to twenty years old, w hich can-

not renew' their radicular system, should be replaced by young
plants. The best method of application is that in parallel lines,

with doses of 20 gr. per square metre applied in two or three

holes. The sulphide even seems to stimulate the vine.—New
generation of the surface of the wave and various constructions,

by M. Mannheim.—On ternary cubic forms, by M. Poincare.

—

On irreducible functions according to a prime modulus, by M.
relict.—Remark relative to two integrals obtained by Lame in

the analytical theory of heat, by M. Escary.—On the partition of

numbers, by M. David.—Direct measurement of the interior resist-

ance of magneto-electric machines in motion, by M. Camelias

.

The induction of the electro-magnets and the metallic cheeks

is obviated by rotating the (Gramme) ring mounted carefully

w ith its brushes on wooden supports, and the effects of terres-

trial induction are aroided by opposing to each other these effects

in two similar Gramme rings, mobile under the same conditions,
with axes parallel. The ring (at rest or rotating) is made the
fourth side of a Wbeat&tone bridge formed by Siemens’ universal
galvanometer. Tlie resistance of the ting in motion (450 turn*
per minute) shows an increase of 25 per cent, on that of the
nng at rest.— Transformation of gunpowder in the metallic ca*es

of infantry cartridges, by M. Pothier. A diminished velocity oi

balls of cartridges that have been long chatged, and diminished
accuracy of fire, are accounted for by a proved chemical de-
composition of the powder in contact with the metallic case, the
quantity altered varying according to atmospheric influences,

especially moisture, at the time of manufacture or during storage.

Experiment proved zinc to have most action, then followed cop-
per, Lead, tin, and iron affect the powder leas. High tempera-
ture accelerates the transformation if the powder Is moist.

—

Optical arrangement for firing within covered batteries, by M.
de Fraysseix, By means of a lens and screen the artilleryman
is enabled to take better aim. M. Ed. Becquerel called atten-

tion to previous devices of the same kind.—On colloidal oxide
of iron, by M. Magnier de la Source. The composition of the

soluble ferric hydrate is that of the normal hydrate.—On a new
sulphate of alumina (sesquibasic sulphate of alumina), by M.
Marguerite. One method of preparation is decomposition of

alum of ammonia by heat. Three others are indicated,—Action

of chlorine on sesquioxide of chromium, by M. Moissan.—On a
combination of allylic alcohol with anhydrous baryta, by MM.
Vincent and Delachanal.—On the fixity of composition of plants

;

ratio between the feculo, phosphoric acid, and mineral substances
in potato, by M. Pellet. While these show constant ratios

there are great differences in the proportions of the chief alkalis,

lime and potash
;
but there is equivalent substitution of these

alkalis, so that the quantity of sulphuric acid necessary to saturate

all the bases is sensibly the same. Silica and nitrogen vary
pretty largely.—Analysis of the seeds of beet, by MM. Pellet

and Liebschutz.—Disinfection and conservation, from an agri-

cultural point of view, of animal matters, and notably blood, by
use of bisulphate of alumina and nitric acid, by M. Vautelet.

They act by coagulation, &c.—On the physiological effects of

erythrophleine, by MM. Lee and Bochfoutaine. It acts both on
the heart and the respiratory apparatus, and may prove a useful

clinical agent.—On some anatomical characters of Chiroptera of
the genus Cynonyctiris

%
by M. Robin.—On the metamorphosis

of rei‘oscpc$toma
%
by M. Vayssiere.— On a peculiar modification

of a parasitic Acarian, by M. Megnin, The eggs of a Chevlctus
,

on an American Grosbeak, were found protected by fine tissue,

like that furnished by certain Arachnides.—Helminthological
observations and experimental researches on the disease of work
men in the St Gothard, by M. Femracito. The numerous
workers who have become anemic have been preyed upon by
certain small worms, and this quite explains the anaemia. A
similar malady was observed in making tie Mont Ccnis tunnel.—
M. cl’Abbadie presented a work by Mr, Knipping on the cyclones

of 1S7S in the China Scac
,
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THURSDAY, JUNE 24, 1880

A STEP BACKWARDS

WE are glad that Sir John Lubbock has given notice

that he will call attention to the Education Code

and move a resolution, unless indeed the Government

themselves are sufficiently wide awake, patriotic, and

liberal in its best sense, to step in and prevent Lord

Norton’s resolution in the House of Lords the other day

from attaining the issue desiredby the educational obstruc-

tionists. Lord Norton’s hostility to popular education is

notorious, and on Friday lie had the honour of being

supported by several reverend bishops, who are supposed

officially to yearn after the highest welfare of the people.

The effect of Lord Norton’s resolution would be to cut

out everything like real education and training from our

elementary schools, and leave nothing but the minimum

of instruction in the three R’s. It] seems hard to have to

go over the old ground again, and to show that the

pittance of education which Lord Norton and those who

side with him would allow the vast majority of the

children of the nation, is really no education at all. The

objection apparently of Lord Norton to the retention

of the specific subjects of the fourth schedule is that

their introduction has been too successful ;
that in

some schools the talents of a few pupils under this

system have been so developed that they have been

continued at school beyond the age of fourteen. Con-

sidering the ample opportunities which charity has pro-

vided for the education of the children of the class to

which Lord Norton and his supporters belong, it seems

to us mean in them to grudge the pittance expended by

the country in encouraging a few hundred clever boys of

the humbler classes to pursue their education to a degree

for which they have shown special aptitude. We are

especially surprised to findjamong the supporters of Lord
Norton's motion the Duke of Richmond and Gordon,

who thus condemns the very code which was drawn up
under his auspices and which was worked under his

superintendence for five or six years without any apparent

suspicion on his part that it was not the best possible of

all codes. Of course our enlightened statesmen would
never stoop to degrade a subject of such national

importance into a party question, and therefore the

Duke of Richmond and the other enlightened and
reverend supporters of the persistent opponent of

popular education, did not surely realise the effects

of their vote. The real aim of Lord Norton's reso-

lution, there can be no doubt, is to stifle all] training in

science out of elementary education. We trust Sir John
Lubbock will have an opportunity of speaking on the
subject in the House of Commons, and reminding our
legislators of some of the facts in his impressive speech
of 1877. They evidently require to be reminded of what
the real object of education is. Mere reading, writing,
and arithmetic is but a poor and inefficient equipment for

those who will have throughout life the hardest struggle
with their physical surroundings. Crime and disease, it

has been again and again proved, are more the result of
ignorance than of anything else—ignorance, not of the
that* R’s so much as ignorance of our own bodies and of
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the laws of that nature by which we are surrounded and of

which we form part. In a former discussion in Parliament

on this subject Mr. Playfair showed that many people

were appalled by the mere name of science as connected

with education, as if it were something beyond the com-
prehension of any but a select few, and far too remote

from human interests to be of any use in a system of

elementary education. But Mr. Tlayfair also showed that

what was meant was merely natural knowledge, a know-
ledge of the facts and laws of nature, a knowledge of our

own bodies and of the things outside our bodies with

which daily every one comes in contact. In the speech

already referred to by Sir John Lubbock, and reprinted

in his “ Political Addresses,” he shows that grammar and
even history, as ordinarily taught, are far more difficult

and much less interesting than the elements of natural

knowledge, which he maintains ought to be introduced,

into our elementary schools. Much more, he shows,

could be advanced against the utility of teaching grammar
than against teaching the elements of physiology or

domestic or political economy ; and history, as taught in

most text-books, is a farrago of figures, crimes, murders,

and battles. Lord Norton is evidently so completely

ignorant of the real nature of science—which has to do
with tangible, hard, every-day facts—that he thinks all that

is necessary might be learned from a judiciously compiled

reading-book. The fact is no book of any kind need be
required by a competent teacher, and the whole aim and
end of science teaching would be missed if it dealt with

words and not things.

If it is desired to turn out men and women with well-

trained, observant minds, fitted to grapple with the

circumstances of the every-day life of the bulk of the

people of this country7
,
then the education which results

from an acquisition of some of the most elementary laws
and facts of nature is absolutely necessary. Moreover it

has been clearly shown that in schools where a little

science is properly taught the pupils are much further

advanced as readers than in schools where there is no
variety apart from the old-fashioned three R’s. We
cannot believe that Lord Norton's resolution will meet
with any support outside the House of Lords ; should it

reach the House of Commons we arc sure that body will

have too much respect for the bulk of its constituents

to insult and injure them by approving of any such
retrogressive step.

FRESHWATER RHIZOPODS OF NORTH
AMERICA

United States Geological Survey of the Territories—
Freshwater Rhizopods of North America. By Joseph
Leidy, M.D., Professor of Anatomy in the University of

Pennsylvania and of Natural History in Swarthmore
College, Pennsylvania, (Washington : Government
Printing Office, 1879.)

THE scientific history of the freshwater rhizopods

begins only a little anterior to the Declaration .of

Independence. R6sel (1755) knew of the existence of such
forms, which puzzled him. Linnaeus (2760) named one of
them Volvox chaosj'—polymorpho-mutabiHs, the form of
whosebodywas Proteo inconstantior. But with die increase
in the powers of the objectives used with the microscope,

&
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so did the knowledge of these forms increase. Ehren-

berg and Dujardin led the way to ‘a brilliant series of

discoveries, which have been continuous, and never more
numerous than during the last twenty years.

One protozoon was on the roll-call of the systerna ttatura

—who could count the vast multitude known to us now ?

The very list of the provisionary classes and sub-classes

would be a long one.

On some of these classes splendid monographs have

been written, among which those of Stein, Carpenter,

Claparcde, Haeckel, Wallich, and Brady may be men-
tioned, while the authors of papers on special genera and
species would be too numerous to quote.

Most of the authors referred to have worked among the

European forms, but Carter added greatly to our know-

ledge of those to be met with in the Island of Bombay.
Africa and America were unknown countries

;
while the

former still remains so, the persevering efforts of Dr.

Joseph Leidy for the last ten >ears have gradually un-

folded to us the rhizopodal wealth of North America,

and have culminated in the publication of the finely-

illustrated work that we proceed to notice.

As preliminary we arc reminded that there is no very

fixed system of classification for this class. Dr. Leidy

treats of the fresh-water species only, as found in the

orders Protoplasta, Heliozoa, and Foraminifera, the first

two being commonly designated “Freshwater Rhizo-

pods.” These, writes Dr. Leidy, are to be found almost

everywhere in damp or wet, but not over shaded positions;

they are especially frequent and abundant in compara-

tively quiet waters, which are neither too cold nor yet too

much heated by the sun. They are to be found among
moss in spongy places or on damp rocks. They hide away

among sphagnum-leaves, at the roots of sedges and

grasses on the bark of trees. Once, we remember, Dr.

Leidy got quite a store of them in the fork of an old apple-

tree. Sometimes a depression or fissure in a rock, some-

times even the crevice of a wall or of the pavement, affords

them space enough. We have taken them almost at the

equator. Dr. Wallich has described many from within

the Arctic circle. The favourite habitation of many
forms is the light superficial ooze at the bottom of still

waters. If this be gently collected, there they will be

found grazing among the desmids and diatoms fond of

such quarters. The dark deep mud that will be found

below this it is as well not to stir; it is a layer in which

life turns to death, and its odour is never pleasant. But

again, these rhizopods arc to be found in that creamy,

flocculent matter that half floats on the surface of great

pools. The expert collector will soon get to know the

difference in these “ creams ”—some so rich in treasures,

some containing nothing but dead cells and empty lorica

;

then again Dr. Leidy found these rhizopods in no place in

such profusion, number, and beauty of form as in sphagnous

bogs, living in the moist or wet bog moss (Sphagnum).
“ Sometimes he found this moss actually to swarm with

multitudes of these creatures of the most extraordinary

kinds and in the most highly-developed condition. A
drop of water squeezed from a little pinch of bog moss
has often yielded scores of half a dozen genera and a

greater number of species.” “Frequently, however,” he
adds, “ the sphagnum of many localities contains compara- I

tively few Thizopods, though 1 have rarely found them

entirely absent from the moss.” In Ireland the very
reverse of this seems to [hold true, and the exceptional

multitudes have not yet turned up.

Dr. Leidy’s volume is issued under the modest title of

a “ Report,” so that it seems desirable to mention that it

forms a large quarto volume of 324 pages, illustrated with

48 coloured plates. The printing and paper of the

volume are simply perfection, like, indeed, most of the

work issued from the Government printing-office at

Washington, and brought out under the superintendence

of Dr. F, V. Hayden. It forms one of the volumes of the

United States Geological Survey, and its publication

betokens an enlightened zeal on the part of the United

States geologist in charge. As to the illustrations, we
think the author quite unduly hard in his estimate of

them. He says; “The illustrations accompanying this

woik, done in chromolithography, aie not equal in execu-

tion to my desire,” and he regrets the absence from the

States “ of those accomplished artists from Germany and
France.” To our mind, as chromolithographs, the illus-

trations are excellent. The drawings arc recognisable at

a glance. The slight hardness in outline and sharpness

of colouring are not defects to be made over much of,

and we feel sure that these plates wall be for the most

part recognised as good and excellent representations of

the forms described.

There are about seventy-five species, including those

of all orders, specially described in this volume, and it is

a pleasure to note how few new genera are proposed.

Speaking in general terms, Prof. Leidy seems to believe

in there being a very large range of variability in the

species, but it is not improbable that a more lengthened

study of the forms might considerably modify his views.

Any discussion on such points would be out of place in

the present notice. A controversy as to what is a species,

what a variety, would seem captious over a book quite

full of the facts in nature as Dr. Leidy found them, and

from which he leaves one in full confidence to draw their

own opinion.

One very lovely form to this only known from North

America is called by Dr. Leidy Hyalosphcnia papilio. It

is doubly interesting as marking an era in its describees

life. It is common and at times exceedingly abundant in

moist bog or sphagnum, or sphagnous swamps, but it is

not found in ponds unless accidentally. “ No other lobose

ihizopod has more impressed me with its beauty than

this one. From its delicacy and transparency, its bright

colour and form as it moves among the leaves of sphagnum,

desmids, and diatoms, I have associated it with the idea

of a butterfly hovering among flowers. From its com-

parative abundance, the readiness and certainty with

which it may be obtained and observed, jand from its

transparency, which allows its structure to me well seen,

it is peculiarly well adapted for the study of the life-

history of its order
;

I have collected it from early spring

to late autumn, and have retained it alive in sphagnum in

a glass case in winter. This interesting rhizopod* found

together with a profusion of other remarkable microscopic

forms of both animal and vegetable life, of which many

are novel and yet undescribed, recalls pleasing recollect

tions of excursions into the sphagnous bogs, cedar swamps*

and pine barrens in the southern region of New Jersey.

These localities have special charms for the botanical
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student, on account of the diversity of beautiful and inter-

esting plants they produce. In proper season, in most

places, they are redolent with the rich perfume of

Magnolia glauca and the fragrance of Clethra alnifolia.

In early spring the ground is adorned with bright patches

of the little Pyxidanthera barbulata
,
and the sand myrtle

tLeiopkyllum buxifolium ). Later the swamps display an

abundance of Helonias bulbata,
and still later many other

liliaceous plants, Zygadenus limanthoides
,
Nartkecium

americanum, besides more common ones. Rich are these

woods and swamps in genera of orchids. On the dry banks

grow Vaccinia and other ericaceous plants, amidst which

are conspicuously to be seen the spikes of white flowers of

the grassy-looking Xerophyllum asphodeloides
,
while the

bogs below are as conspicuously dotted with the curious

green and purple pitcher plant (.Sarracenia purpurea)

nestling among sphagnum and entangled among sundews.”

This rhizopod was first noticed by Prof. Leidy some thirty

years ago, but it was not until 1873, on the fiftieth

anniversary of his birth, that he commenced to study the

rhizopods with the assistance of the microscope. He had
scarcely begun to do so until he came again across this

form, and he then named it as Difflugia papilio . It was

the re-discovery of this beautiful form which he tells us

impelled him to pursue the investigations which built up

the material of the present work.

The greater part of this volume is taken up with the

details of the “ Protoplasta,” of which a few species are

for the first time described, but most of the peculiarly

American species figured have been already described by
Dr. Leidy in the Proceedings of the Academy of Natural

Sciences of Philadelphia. In many of the species the

endosarc was bright green from the presence of chloro-

phyll (spelled chlorophyl in this volume throughout). The
forms recorded as belonging to the “ Heliozoa ” are not

very numerous, and among them no doubt a good deal of

work remains to be done. A Vampyrella form is included

among these, but Dr, Leidy could detect no nucleus.

Of the free forms the most interesting are Actinophrys

sol
\
Hetcrophrys myriapoda, Raphidiophrys viridis

, Diplo-

phrys Arcfieri, Aetinospheerium eichornii, and Hyalo-
lampe fenestrata, while of the attached forms only

Clathrulina elegans was met with, it is beautifully figured.

Of the foraminiferous order one species of Gromia

(G. terricola) is described and figured, and a genus
Biomyxa is established for a rather problematic form,

consisting of what might prove yet to be the plasmodium
of a fungus. No forms related to Chlamydomyxa were

met with, but we forbear to linger further over special

details, and we close a volume which will henceforth be

as useful to the investigator of these forms in Europe as

in America. E. P. W.

THE RECENT PROGRESS OF ENGLISH
PHILOLOGY

TheJournal ofPhilology, ix. 17. (Macmillan and Co.,
1880.)

The American Journal of Philology. i. 1. (Macmillan
and Co., 1880.)

npHE establishment of a new philological journal,
* devoted more especially to the study of the classical

languages, seems a fitting occasion for reviewing the
present condition of philology, in the narrower and

German sense of the word, among English-speaking

scholars. A great change has come over the study of

Latin and Greek during the last half century, and the

old-fashioned scholarship whose highest aim was the

composition of faultless verses seems likely soon to

become a thing of the past.

The change has been largely due to the rise and growth

of comparative philology. The conception of law has

been introduced into the study of speech, and we have

learned that in language as in nature there is nothing

arbitrary and capricious, that what now exists is the

result of a long and gradual development determined by

ascertainable conditions and causes. Above all we have

come to know that wc cannot pick out any one language

as superior to all others in the same way that we pick out

a particular literature as superior to other literatures ; the

only test in fact of the worth of a language is its greate

or less capacity for expressing thought. The thought, it

is true, may be poor
; but this is the fault of the thinkers,

not of their language.

Latin and Greek grammar has thus been brought down
from the lofty pedestal on which it once stood and shown
to be neither better nor worse than the grammar of any
other form of speech. But in return a new spirit of life

has been breathed into it. It is no longer a collection of

arbitrary rules and lists of words compiled from the

literary usages of a certain number of writers. Its rules

have been explained, its words traced historically to their

earlier forms, and the grammar of the classical tongues

has once more become a living organism, developing and
changing in accordance with scientific laws like the

grammars of modern languages.

Along with this truer conception of Greek and Latin

grammar has come a truer conception of the Greek and
Latin languages themselves. We have come to realise

that like our own mother-speech they consisted of sounds
not of letters, of living words not of the written symbols
that stood for them. A dead language differs from a
spoken one only in that we know less about it. We
cannot lay down that the particular form of language
used by certain literary men at a particular period is

either Greek or Latin. If we would understand what
Greek really was we must study it in its various dialects,

must examine it in the inscriptions which represent the

language of everyday life more faithfully than an artificial

literature, and by the help of comparison and induction

must trace its history back to that early time when it was
still but a dialect of the common Aryan tongue. So, too,

we must divest ourselves of the notion that the idiosyn-

cracies of a few literary men alone constitute correct

Latin, and seek the true character and history of the

language rather in the inscriptions which modem research

has brought to light.

Classical philology has further felt the influence of the

comparative method of linguistic science even on its

purely literary side. We have ceased to regard the works
of the classical writers with the wondering awe of the

scholars of the Renaissance, or to determine their relative

merits by the conventional standard of traditional or
subjective criticism. Manuscripts are now carefully

examined and collated, the accuracy of tradition is

questioned and the genuineness and date of the books
that have come down to us are sharply tested. We can
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no longer accept any statement, no longer receive any
reading, however strongly supported by authority or

backed by ancient tradition, unless it be corroborated by
the potent instrument of comparison. The modem scien-

tific method is the bar before which our classical studies

must all be brought.

The truth of this may be seen at once by comparing
the contents of our modern philological periodicals with

those that were published at the beginning of the present

century. The material still remains the same, but the

Spirit, the method, and the aims have all been changed.
In this, as in the science of language itself, Germany has

led the way
; but the example of Germany has now found

able imitators both in this country and in America. The
English Journal of Philology has been too long in exist-

ence for its merits to need more than a passing recognition,

and the American Journal

\

the first number of which has

just appeared under the editorship of Prof. Gildersleeve,

promises to be a worthy rival of its English forerunner.

At present, indeed, most of its articles have a touch of

“rawness ” inseparable from a new venture, but a large

part of it is occupied in a most useful way by an analysis

of the articles that have been published in kindred foreign

serials. This is a feature that might be imitated with

advantage by the English Journal. Both publications

admit Oriental and general as well as purely classical

subjects, and an article in the last number of the English

Journal by Prof. Robertson Smith on “ Animal Worship
and Animal Tribes among the Arabs and in the Old

Testament,” is marked by his usual learning and acute-

ness. He shows in it that Mr. Maclennan’s theory of a

primitive totemism in connection with polyandry is fully

confirmed by the early beliefs and practices of the

Semites. A new light is thus cast upon the beginnings

of Semitic religion, and obscure allusions in the Old

Testament are cleared up. A. H. Sayce

OUR BOOK SHELF
Fern Etchings : Illustrating all the Species of Ferns

Indigenous to the North-Eastern United States and
Canada. Second Edition. By John Williamson.
(Louisville, Ky., 1879.)

A handsome book, consisting of etchings, with accom-
panying letter-press descriptions, of sixty-eight species or

varieties of ferns, natives of the northern part of the

American continent. The drawings are well executed

and characteristic, giving a faithful idea of the general

habit of the fern, though without any enlarged details

;

and the accuracy of the descriptions is insured by borrow-

ing them from Gray’s “ Manual” or Eaton’s “ Ferns of

North America.” Of the species depicted, including all

that are natives of the Northern United States and
Canada, twenty-two, or about one-third, arc also natives

of the British Isles. The southern limit for the volume
appears to be Virginia and Kentucky. The volume is an
elegant ornament to the drawing-room tabic.

LETTERS TO THE EDITOR
[ The Editor does not hold himselfresponsiblefir opinions expressed

by his corrcspondints. Neither can he undertake to return
,
or

to correspond with the writers of, rejected manuscripts. No
notice is taken of anonymous communications.

[The Editor urgently requests correspondents to keep their letters as

short as possible. The pressureon his space is so great that it

is impossible otherwise to ensure the appearance even of com*

munications containing interesting and novelfacts.]

A Fourth State of Matter
In the very interesting communication from Mr. Crookes on

'* A Fourth State of Matter,” which is contained in Nature,

vol. xxii. p. 153, there is a paragraph at the end which advance^
as it seems to me, some most disputable propositions.

Like many other questions of modern science, the question he
raises is to a very large extent a question of definition. But
questions of definition are questions of the very highest impor-
tance in philosophy, and they need to be watched accordingly.

Speculating on the ultimate conceptions of Matter which are
affected by the discovery of it in “a fourth condition,” Mr.
Crookes says .* “ From this point of view, then, Matter is but a
‘mode of motion.’

”

It has never appeared to me that this well-known phrase is
f

a very happy one, even as applied to Heat. It is possible, of
course, to consider Heat from this point of view. But then it

is equally possible to consider all other phenomena whatever
from the same point of view. Not only Heat, but Light, Sound,
Electricity, Galvanism, and Sensation itself in all its forms, may
be regarded as “ modes of motion.”

But at least in the application of this phrase to Heat there is an
intelligible meaning, and not a mere confusion of thought. But as

applied to Matter—as a definition of our ultimate conception of

Matter—it appears to me to confound distinctions which are
primary and essential. “ Motion ” is an idea which presupposes
Matter and Space. Motion has no meaning whatever except the
movement of Matter in Space. To define Matter, therefore, as a
“ mode of motion,” is to define it as Matter in a state of motion.
But this definition necessarily implies that Matter can also be con-
ceived as without motion, and accordingly Mr. Crookes is obliged

to confess that “at the absolute zero of temperature inter-mole-

cular movement would stop,” and that after that. Matter would
remain with all the “properties of inertia and of weight.”

Again, Mr. Crookes says :
“ The space covered by the motion

of molecules has no)more right to be called Matter than the air

traversed by a rifle-bullet can be called lead,” No doubt this is

true ; but it implies what is not true, that the common idea of

Matter is nothing but “the space covered by the motion of

molecules.” The popular ideas attached to words of primary

significance may not be always adequate or complete. But in

my opinion they are generally much more near the truth and
more accurately represent the truth, than most of the phrasesf

which scientists are now inventing in the region of transcendental

physics.

These phrases have their value and their interest as represents

mg special and partial aspects of phenomena. But I hold that

the unconscious metaphysics of human speech are often the

deepest and truest interpretations of the ultimate facts of nature*

June 20 Argyll

The Fine Wire Telephone

I have just read in Nature, vol. xxii. p. 138, an abstract at-,

the Proceedings of the Royal Society of London, giving an
account of a new form of telephone receiver devised by Mr, ’

Frcecc.

It happens, very curiously, that I was led independently to,

construct a practically identical instrument, with which I hz.m

been experimenting for some time in the laboratory of Df
colleague, Prof. Tait, and which was exhibited in action at thp *

last meeting of the Royal Society of Edinburgh, before I w^l
aware of Mr. Prcece’s invention. .

The experiments of Mr. Preece and 'myself have boen to A
considerable extent anticipated by some results given in a papee

by Dr, Ferguson (Proc. R. S. E., 1877-78, pp. 628 et seqq.), <f
which I was unaware when I made my own experiments.

It is true that Dr. Ferguson has not applied his apparatus is

the transmission of music or of articulate sounds, [as has beep

done by Mr. Preece and myself ; but he made the practically

very important step of attaching a mechanical telephone to the

wire which conveys the varying current, and has tnus rendered

the observation of De la Rive’s sounds in iron and other metals,

both easy and certain.

In Dr. Ferguson’s paper will also be found a most important

result, which I have verified since he drew my attention to it,

viz., that sounds can be produced in fine, wires generally by

duction currents of very feeble total heating effect.
.

JL
As to the theory of the action of this new kmd of receiver, m

agree with Mr. Freece that in weakly magnetic metals generallfS?

it is due to heating effects. I had been discussing with Mr.

Blyth the theory of his receiver (described in Nature, yoL xm

&

p. 72), and it was as an illustration of the explanation of m
hinds of microphone receivers, suggested by his beautiful expttd* /
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jaunts on loose contacts, that I thought of the experiment in

question. My idea was to replace his heated point of metal by

a continuous portion of the circuit which should act in the same

manner. It was obvious that this part must be of small diameter

to secure resistance enough to make the extension of the wire due

to the variation of the heating effect sensible ;
and to insure that

thd cooling should be rapid enough to allow a musical note to be

produced*

I had reason beforehand to believe that the second condition

could be fulfilled in practice j
because I had found in my experi-

ments on Ohm's Law {Reports, British Association, 1876, p. $8,

et sea.) that, when currents of different strengths alternated very

rapidly in a fine wire, die cooling was so rapid that the resistance

was sensibly greater during the passage of tnc strong current than

it was during the passage of the weaker.

The accompanying figure represents the apparatus with which

I worked. I generally used a microphone attached to a

violin, belonging to Mr. Blyth, for a transmitter. In this way
music was reproduced so as to be audible all over Prof. Tait’s

large class-room. For reproducing articulate speech I have

found a small mica diaphragm, like that used by Edison, Blyth,

and others, best ; words spoken to the violin are reproduced in

this way quite intelligibly, but as I do not possess a good
microphone transmitter, I have not experimented much in this

direction.

So far as the limited supply of fine wire permitted, I had
arrived substantially at the same results as Mr. Trecce regarding
the length and tension of the wire. My best results were got
with a very fine silver-palladium wire given me by Prof. Tait

;

with it I could see the string s s move in time with the swell of
the music. I also used a thicker and shorter platinum wire,
heated by the current to a dull red, during silence; it was
beautiful to see this wire burst into a bright glow when there

came a prolonged note, more especially a high one.

Dr. Fexguson, in the paper above referred to, regards these

effects as not due to heating (although he seems to think they
follow the same law), but as being molecular in some other sense
not very clearly defined. Except in the case of iron, 1 I do not
see at present any necessity for so regarding them. The fact

that induction-currents of small heating effect will produce them
Is not conclusive ; for it must be remembered that it is not the
whole heating effect, but the variation of it during a very short
interval that is in question, and some calculations from rough
data in my possession have led me to think that there would be
no inconsistency in explaining Dr. Ferguson’s ticks and the
speech and music in Mr. Preece’s experiment and my own as
due to the same cause. I think also that it is quite possible that

* Iron out be anomalous on account of its powerful magnetic properties
and Prof. Tail has suggested that, at a certain high temperature, It may, foi

well-known reasons, be incapable of producing these effects altogether.
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we might be able to hear ticks in a wire far too thick for the
reproduction of music.

I have begun some experiments with a view to throw some
light on questions of this lcind. Possibly in the meantime Dr.

Ferguson, Mr. Preece, or some other experimenter may be able

to produce facts that settle the matter beyond the possibility of

doubt. G. Chrystal
15, Chalmers Street, Edinburgh, June 12

The Aurora Borealis and its Colours

In reference to Mr. Backhouse's letter last week fp. 14J)
we have nvwhere stated that “similarity in colour in electro
discharges is sufficient to indicate similarity of constitution, even
when their spectra are quite unlike ” If Mr. Backhouse will

again read our paper on the Aurora, he will see that we say that

in the same gas the colour of the discharge varies with the

degree of exhaustion. In the Phil. Trans., 1878, part 1, we
have shown also that in the same gas at the same pressure the

colour of the discharge varies with the amount of current ; «at

pp. 1 80-1 81, for example, the strata in hydrogen at a pressure

of 1*2 mm., 1579 M, were of a cobalt blue with a current of

0*019940 W, and pink with a current of 0*008504 W. In the

index at p. 239 are given several references to the same pheno-

mena
;

and at p. 240 references are given to a number of

observations on the “spectra of strata and of glow on terminals."

It is very difficult to say for certain whether the red is below
or above the green in aurora displays, by eye estimation ; for

although apparently above it may be really below. We adhere

to our opinion that the red is at the lower level.

Warren De La Rue
73, Portland Place, W. Hugo Muller

On some Points Connected with Terrestrial Magnetism

In Nature, vol. xxii. p. 147, our friend Prof. Balfour

Stewart makes the following statement in paragraph 7
“ Above this again w e have the lower strata of the atmosphere,

which are non-conductors, while above this we have the upper
strata, which arc conductors.”

Wc venture to think that our researches prove that air cannot,

at any degree of attenuation, be considered as a conductor of

electricity in the ordinary acceptation of the term.

In the Phil. Trans., Tart I. p. 168, after citing a number of

experiments bearing on this point, we say:— “ These observa-

tions show clearly that the discharge through rarefied gases

cannot be at all analogous to conduction through metals ; for a
wire having a given difference of potential between its ends can
permit one—and only one—current to pass

;
whereas we see that

with a given difference of potential between the terminals of a
vacuum tube aments of strengths varying from 1 to 135 can
flow. We are therefore led to the conclusion that the discharge
in a vacuum tube does not differ materially from that in air and
other gases at ordinary atmospheric pressure, that it is, in fact,

a disruptive discharge."

In Tart III, of our researches (an abstract of port of which
appears in the same number of Nature), Phil. Trans., vol.

clxxi. p. 82, we sum up a series of experiments on the electric

discharge in various gases by stating that the some law holds
good for a constant pressure and varying distance between flat

terminals os for a constant distance and varying pressure, the
obstacle in the way of a discharge being, up to a certain point,

as the number of molecules intervening between the terminals.

The hyperbolic curves laid down to represent the observations

in each case are perfectly continuous, and show no break from
the condition of r. non-conductor to that of a conductor.

Warren Dr La Rue
June 21 Hugo MOller

Calcareous Concretions in Timber

In Nature, vol. xxi. p. 376 ,

1

observe that in a remark of the

reviewer, and also in an extract from Mr. Ball’s “Jungle Life in

India," the occurrence of concretions of lime in trees is spoken
of as a rare and novel phenomenon. That Terminalia tomentosa

contains calcareous matter has long been known to natives, and
a reference to Tennent’s “ Ceylon," i. 99, will show that they
make a practical use of their knowledge by using the ashes of
the bark as a substitute for lime, to chew with betel. Another
southern tree which contains an alkali in its bark is Avicennia
tomentosa. It generally grows along the margins of backwaters,

NA TURE
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and has a most wonderful pr:vision lor preventing the erosion of
the banks and for adding to the dry land. It is a squat bushy
tree, and round the stem, to an extent equal to the spread of its

branches, it sends up thickets of straight shoots a foot or two
high. These, when the tide is up or the water in Hood, catch all

tile stray branches, leaves, gras*, &c., that may be floating about,

and also promote silt. By this contrivance, therefore, not only
are the banks protected from the distinctive action of water, but
also raised and consolidated. Again, as regards Mr. Stoney’s
observation of calcareous masses in timber, w hich was brought
to the notice of the Asiatic Society of Bengal in 1870 as a fresh

discovery, it seems strange that the learned body in que>-
tion did not know that the existence of such concretions,

so far from being very rare, is an occasional and well known
phenomenon. Thus, in the Madras Journal of Literature and
Science for April-September, 1858, page 142, Prof. Mayer gives
a qualitative analysis of a concretion of the kind found in a teak
log. It consisted chiefly of magnesia, with potash, lime, silica,

and a trace of iron. The substance, he says, “ Must be looked
on as a mixture, and not a true chemical compound.” Again,
he observes, “as a whole the substance thus hardened is insoluble

in cold, and but slightly so in water of higher temperature. At
2120, however, there is sensible action after a time. In diluted

hydrochloric acid solubility ensues, hastened by increased tempe-
rature. Solution is attended by slight effervescence, some
carbonic add being liberated.” He then proceed* to give an
explanation of the process by which such mineral matters may
be taken up from the soil and dejx>rited in the tree. So far as I

know the occurrence of such concretions in India was first brought
to notice by Lieut., now Col. Hawkes, of the Madras Army, in

1858. He had seen them only in teak logs, and remarked that

they generally occur “in what carpenters call a shake in the

wood, but with this exception the logs are perfectly sound, and
no communication whatever with the external air has been
observed.” G. Bidie

Government Central Museum, Madras, May 13

Remarkable Discovery of a Murder in Bermuda

The following account of a murder which was committed in

Bermuda in the autumn of 1S7S is taken from a letter written

to Gen. Sir J. H. I.efroy, C.Ik, F.R.S
,

lately Governor of

these islands, and author of the “Annals of Bermuda,” by the

Attorney-General of the Islands, Mr. S. Brownlow Gray. The
mode of discovery of the crime is so remarkable that I think it

ought to be put on record, and Sir J. II. Lefroy has kindly per-

mitted me to make extracts from the letter for that purpose. I

believe no account of the circumstances of the case has as*yet been
published in Europe. There seems to be no likelihood as to

mistake regarding the facts. The special occurrence could

probably only happen in the tropics in warm water.

II. N. Moseley

“ In the autumn of 1878 a man committed a terrible crime in

Somerset, which was for some time involved in deep mystery.

His wife, a handsome and decent mulatto woman, disappeared

suddenly and entirely from sight, after going home from church

on Sunday, October 20. Suspicion immediately fell upon the

husband, a clever young fellow of about thirty, but no trace of

the missing woman was left behind, and there seemed a strong

probability that the crime would remain undetected. On Sun-

day, however, October 27, a week after the woman had disap-

peared, some Somerville boatmen looking out towar Is the sea,

as is their custom, were struck by observing in the Long Bay
Channel, the surface of w hich w'&s ruffled by a slight breeze, a

long streak of calm such as, to use their own illustration, a cask

of oil usually diffuses around it w'hen in the water. The feverish

anxiety about the missing woman suggested some strange con-

nection between this singular calm and the mode of her disap-

pearance. Two or three days after—why not sooner I cannot

tell yon—her brother and three other men went out to the spot

where it was observed, and from which it had not disappeared

since Sunday, and with a series of fish hooks ranged along a

long line dragged the bottom of the channel, but at first without

success. Shming the position of the b:>at, they dragged a little

further to windward, and presently the line was caught. With
water glasses the men discovered that it had caught in a skeleton

which was held down by some heavy weight. They pulled on the
line

; something suddenly gave way, and up came the skeleton of
the trunk, pelvis, and legs of a human body, from which almost
every vestige of flesh had disappeared, but which, from the

minute fragments remaining, and the terrible stench, had
evidently not lain long in the w..ter. The husband was a
fisherman, and Long Bay Channel was a favourite fishing-

ground, and he calculated, truly enough, that the fish would very
soon destroy all means of identification ; but it never entered into

his head that as they did so their ravages, combined with the
process of decomposition, would set free the matter which was to

write the traces of his crime on the surface of the water. The
case seems to be an exceedingly interesting one ; the calm Is dot
mentioned in any book on medical jurisprudence that I have,
and the doctors seem not to have had experience of such an
occurrence. A diver went down and found a stone with a rope
attached, by which the body had been held down, and also

portions of the scalp and of the skin of the sole of the foot, and
of clothing, by means of which the body was identified. The
husband was found guilty and executed.”

On the Simplest Continuous Manifoldness of Two
Dimensions and of Finite Extent

There appeared in your pages some three years ago (vol. xv.

p. 515) an article of mine “ On the Simplest Continuous Mani-
foldness of Two Dimensions and of Finite Extent.” In a
succeeding number a correspondent (Mr. Monro, of Barnet) pro-

pounded a query which may be shortly stated as follows :

—

“How docs it happen that the perpendicular on a geodesic from
a point moving along another geodesic changes sign without
passing through either the value zero (o) or the value infinity

(<x) ?
'r The problem here suggested is a peculiarly knotty one.

In the case of the Euclidian plane the perpendicular of course

changes sign by passing through the value oc, while in the case

of a spherical surface it is equally obvious that the perpendicular

passes through zero, since the two geodesics intersect twice. But
what are we to say of the strange nybrid surface which formed
the subject-matter of my paper ? Your correspondent appeared
to insinuate that the problem was insoluble, and that the definition

of the surface must therefore involve a logical contradiction. For
a while I was greatly puzzled by this unforeseen difficulty, but

after a little thought came to the conclusion that the perpendicular

changes sign by passing through the value --- where / is
c 2

positive and represents the absolute length of a complete geodesic.

In other words, I conceived that the sign of the perpendicular

changed from + to - by a continuous variation of the real

numbers a and b in the complex number a + b\j Z j. I conceived

a to diminish continuously till, passing through o, it became - a,

while b at the same time mcreased with simple harmonic motion

from o to a maximum, and then decreased from a maximum
to o.

I was, however, not sufficiently clear on the matter to feel

justified in addre-sing you until I received, the other day, a copy

of a paper by Prof. Simon Newcomb, of the United States

Observatory, entitled “Elementary Theorems relating to the

Geometry of a Space of Three Dimensions and of Uniform

Positive Curvature in the Fourth Dimension.” 1 The subject-

matter of this masterly paper is in reality the simplest continuous

manifoldness of three dimensions and of finite extent. It there-

fore naturally includes all that had been worked out in my own
paper and a little more besides. In particular it throws strong

light on the difficulty raised by your correspondent. For an

exactly parallel anomaly presents itself in the theory of Prof.

Newcomb's solid space, and is stated in his 13th Proposition as

follows “ The two sides of a complete plane a are not distinct,

as in a Euclidian surface.” If a being were to travel along a

complete plane in a geodesic line, be would, on his return, find

himself on the opposite side of the plane to that on which he

started, and would have to repeat his journey in order to regain

his original poise. “ In this property,” Prof. Newcomb says,

“ we find a certain amount of reason for considering the com-

plete plane as a double surface.” The corresponding anomaly

in space of two dimensions

—

i. e. , the specific feature noticed af

an anomaly by your correspondent—is then explained as Propo

sition XIV. :
“ The following proposition is intimately connectec

with the preceding one. If, moving along a right line, we wed
an indefinite sene, of perpendiculars, each in the same Ettcltdiar

plane with the one which precedes it, then, on completing th<

« Abdruck aus dem Journal/Hr die nine und angewandte Mathemmtik
d. 83. Druclc von G. Reimer in Berlin.
1 A “ complete plane "it a geodetic surface of Prof. Newcomb's space

t it m all respects identical with the surface treated of in my paper.
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line and returning to our starting-point, the perpendiculars wUl be

found pointing; in a direction the opposite of that with which we

started.” Here then is the solution of the difficulty. As we

move over our “surface along a geodesic, the instantaneous

Euclidian plane containing the beginnings of successive perpen*

diculars (for small initial portions of two successive perpendicu.

Jars to a geodesic will lie in a Euclidian plane) rotates about the

instantaneous tangent to the geodesic, and it does not complete

a rotation until we have travelled twice the complete length of

the geodesic. The perpendicular is a vector quantity, and

changes sign bypassing through L Also, a geodesic does

not divide the surface into two completely separate regions, as a

great circle does a sphere or a straight line a plane.
^

The two

regions are continuous with one another, and it is possible to get

from the one to the other along a finite path without crossing the

geodesic. F. W. Frankland
Registrar-General’s Office, Wellington,

New Zealand, April 14

Ascent of Etna

It was a bright sunny sky on the last day of April when we
started, with Giuseppe Sedici as guide, from the Grand Hotel at

Catania in a carriage and pair bound for Nicoloni, en route to

the summit of Etna. A dusty drive of two and a half hours,

and we were at the door of the inn in the centre of the village.

Its appearance was somewhat forlorn, and its fare rather meagre,

but the civility of mine host compensated for all other defects.

Here we engaged two mules, a porter, and a driver, an operation

which took more than two hours, and then set off again for the

Casa del Bosco, which we reached in the middle of tne afternoon

after a ride of two and a quarter hours. A climb up a neigh-

bouring hillock to see the sunset, dinner, and a few hours’ rest

filled up the time till 11 p.m., when we started off again and
rode for about half an hour, till the appearance of snow made it

necessary to dismount and continue the remainder of the journey

on foot. Our guide was very slow, and on any attempt to force

the pace stood still and ejaculated: “Fermo, Signore! Tiano,

Piano 1” so that we did not arrive at the Casa Inglese till

5 a.m., and were obliged to content ourselves with seeing the

sun rise from here instead of from the top, as we had intended.

It did not much matter, as it was a cloudy morning, and the

view was very poor, but still it was a disappointment. The
Casa Inglese was covered with snow to the eaves of the roof, the

observatory buried altogether, the Val del Booe a sea of white.

After a short rest we trudged on again ; so far it had been good
walking up an easy ascent of crisp snow, but now it became a

work of difficulty to pick one’s way through deep drifts and
treacherous-looking holes, which seemed to explain the guide’s

reluctance to undertake this part of the route by moonlight.
Arrived however at the foot of the cone, the snow ceased, and a
heavy climb up the frozen side under a biting wind began. Half
way up matters were not improved by a severe attack of sicknes

;

but at length the top was reached at 6.20 a.m. There was no
distant view

;
within the crater the steam and smoke kept being

blown hither and thither, and cleared off at times sufficiently to
show parts of what looked like a bottomless pit. It was a
curious and weird sight altogether, and well repaid the fatigues
of the journey. During the descent the notes of the cuckoo and
some very sweet violets found by chance under the snow reminded
us that, notwithstanding the mountain’s wintry mantle of white,

it was really spring time, and that the morning s-un had ushered
in the merry month of May, a fact which we had well nigh
forgotten but a few hours before,'when our fingers w ere numb
with cold and our ears threatened to become a thing of the past.

G.

Colour Combinations

The production of while by red and green solutions is well
seen on mixing cobalt and nickel solutions together in proper
proportions. Another interesting example is that of electrically

deposited copper immersed in a solution of copper sulphate.
The first notice of this, so far as I know, occurs in Shaw's
” Manual of Electro-Metallurgy " (1842), p. 33, in the following
terms :

—

44 This phenomenon may be observed in great perfection by the
electrotype

; the solution of sulphate of copper is of an intense

and pore blue ; and the newly-precipitated ductile copper is of

an equally pure orange ; let the reader take a vessel containing
the cupreous solution and place it in the sun, in order to have an
abundance of light, and immerse in it, in a horizontal position,

a piece of new electrotype copper ; immediately the metal sinks

beneath the surface of the blue solution the orange tint fades,

and by placing it at a proper depth altogether vanishes, and the

metallic plate appears intensely white ; when nicely adjusted the

plate so much resembles plaster-of-paris that a person unac-
quainted with the nature of the experiment would with difficulty

be persuaded that it was not made of that substance.”

Birmingham and Midland Institute, C. J. WOODWARD
June 14

r.S.—In mixing red and green solutions is it correct to speak
of them as producing white? I take it that the mixture absorbs
more light than the two solutions would do if separate, i.e. t the

solution of nickel transmits a greenish white, the cobalt solution

a reddish white, but together the red and green destroy each

other, the excess of white light passing through. This is shown
forcibly by using strong solutions, when the deep red and green

produce, not wlute, but black.—C. J. W.

Wild Swans—Notes of Birds

There are at present eight wild swans in a lake not far from
here. I believe them to be part of a flock of sixty which were
there all through the winter. Wild swans in summer were never,

so far as I know, heard of in this part of the world before. I

have always carefully preserved the wild fowl on this lake, and
I pay increased attention to the swans, which I hope will be safe

from poachers. They swim in pairs, but show no signs of

nesting.

The major cuckoo noticed in my letter (Nature, vol. xxii.

p. 76) is still here without any other major that I could find in

this place or in the neighbourhood. Referring to your polite

correspondent A. N., in p. 97 ,

1

must remark, for the fair fame of

the cuckoos, that his theory relating to sex seems quite unsustain-

able. Certainly if all the minor cuckoos about here were males
and the single major a female it would show an instance of

polyandry (if the term can be applied to birds) such as could

scarcely be matched in the whole range of natural history. I

uite agree with Mr. Newton (p. 122) that the female cuckoo
oes not sing

;
and it might perhaps be unamiably suggested

that the comparative silence of the females among the lower
animals seems among the most marked distinctions between them
and the human race.

Regarding Mr. Allen’s letter (same page) I can only say that,

while his experiences are so different from mine, there must be
an imperfection of ear in either of us, and, without any notion of

insisting on the correctness of my own, I should like, at least, to

hear the testimony of other parties in the matter. Of course I
referred to cuckoos in full voice in the height of the season.

When their voice begins to decline, their notes vary, and, as a

friend of mine expresses it, they 41 sing anyhow.”
Millbrook, Tuam, June 18 J. Birmingham

Anchor-Ice

Allow me to say in reply to Mr. Rae’s kindly criticism

(Nature, vol. xxii. p. 54) lhat I did not assert that the original

ice-crystals are “at least as heavy as water,” but that they
‘
‘ seem ” to be so (vol. xxii. p. 81).

I have seen them collect upon stones at the bottom of water-

ways two or three feet in depth—where the stream though swift

was smooth and unbroken,—and I have thought that this might
be the result of their having a greater specific gravity than
ordinary ice.

In my desire to be concise I bad the misfortune to use a phrase

that gave Mr. Rae the impression that I was asserting as a fact

that which at best I have only regarded as possible.

Boston, June 7 C. F, C.

SCIENTIFIC RESULTS OF THE HOWGATE
POLAR EXPEDITION, 1877-78

T HE fifteenth Bulletin of the United States National
Museum (Washington, 1879) consists of contribu-

tions to the Natural History of Arctic America, made in
connection with the Howgate expedition in 1877-78, by
Ludwig Kumlien, naturalist to the expedition, who gives
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a most valuable and interesting account of his ethno-
logical observations and important notes on the habits of
the birds and mammals of the region explored. Capt.
Howgate’s expedition was one which had several different

ends in view. The primary object of it was the collection

of skins, sledges, dogs, Eskimo, and other necessaries for

a future colony in Lady Franklin Bay. A secondary
object was scientific exploration, whilst the only remunera-
tion of the crew was derived from ordinary whaling
operations, every one excepting the scientific men on
board the Florence having a “lay” in the voyage. The
Florence

,
in which the voyage of the expedition was

made, was a fore-and-aft schooner of fifty-six tons, which
had before been engaged in scaling in the southern seas.

Mr. Kumlien necessarily found so small a vessel extremely
disadvantageous for scientific operations. He had to

leave valuable skeletons of mammalia behind, and could
have procured more in addition, if only stowage room had
been available.

The explorations of the expedition were made in

Hogarth Sound on the western coast of Davis Straits.

Hogarth Sound, the Cumberland Straits of Baffin, lies in

Baffin's Land, and its western coast is called Penny's Land,
after Capt. Penny, who visited it in 1S39. The northern
part of the Sound is crossed by the Arctic Circle. The
Sound is about thirty miles wide at its widest part, its

length is uncertain, but over 150 miles. It has been
frequently visited by Scotch and American whalers during
the last twenty-five years.

The Bulletin commences with a long paper by Mr.
Kumlien on the Eskimo of the Sound, from which we
gather the following interesting statements. The natves
are fast diminishing in numbers, and the total popula-
tion of the Sound is estimated by the author at not more
than 400 individuals. The Eskimo are peaceful now,
but have numerous traditions of former wars, in which
they relate that the hurling of stones was the most
effective and common mode of warfare.

The natives have, as usual, suffered by contact with
white men, and the Hogarth Sound Eskimo of to-day,

with his breech-loading rifle, steel knives, cotton jacket,

and all the various trinkets he succeeds in procuring from
the ships, is worse clad, lives poorer, and gets less to eat

than did his forefathers, who had never seen or heard of

a white man. He barters a seal-skin that should have
been used for repairing the tent, for a little tobacco, or
some valueless trinket which is soon thrown aside.

The children are, when young, quite fair
; the adults

are so begrimed with soot and grease, that it is im-
possible almost to tell their real colour, but there are

some pure bred Innuits whose skins arc no darker than a

white man's would be if subjected to the rigours of wind
and cold.
“ There are at present so many whaleboats owned by

the Eskimo, that they experience little difficulty in

making quite extensive cruises, three or four families

constituting a boat's crew. They will load a whale-boat
to within an inch or two of the gunwale, and then set out
for a few weeks' enjoyment and abundance. The squaws
do the rowing and the captain stands majestically in the
stern with the steering-oar, whilst the rest of the men are

cither asleep or on the look-out for game. The cargo
consists of the tent-poles, the skin-tents, pots, and lamps,
with sundry skin-bags containing the women’s sewing and
skinning utensils. The hunting-gear forms, of course,

quite.a conspicuous portion of the contents of the boat.

Very few there are at present who have not become the

possessors of half a barrel, and this vessel occupies a con-

spicuous place in the boat, and is constantly receiving
additions of animal matter in some shape ; a few young
eiders or gulls will soon be covered up with the intestines
of a seal and its flesh. From this receptacle all obtain a
piece of meat whenever they feel hungry. This vessel
is never emptied of its contents except by accident or
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when scarcity of material forbids its repletion; and as
the temperature at this season is well up in the sixties

during the day, this garbage heap becomes so offensive

as to be unbearable to any but an Eskimo.”
The powers of endurance of these Eskimo appear to

be no better than those of whites. Few of them could
stand a tramp through the snow all day long better than
the members of the expedition, but, as in the case of

other savages, it was in “tracking” that they showed
their superiority most markedly. “They will follow

animal tracks in the snow for a whole day when we
confess we could not discover the faintest trace of a track

except at long distances apart.”

The women's dress differs from that of the men in that

their trousers are composed of three separate pieces, the

lower reaching from a little below the knee to the middle

of the thigh
;
when at work in their igloos they take off

the lower pieces and use their bare thighs as boards for

cleaning sealskins on. Amongst most races, as in Eng-
land, the dress of young children—both boys and girls

—

resembles that of their mothers, but Eskimo little girls

wear trousers like those of the men, made all in one
piece, until they are twelve years old.

Most of the Eskimo cannot count higher than ten, and
many not higher than six

;
some are said to have numbers

to twenty, but they are few. The names of the same
numerals are differently pronounced, and difficulty was
experienced in finding a native who knew the names well

enough to give them all up to ten.

When a woman is about to be confined she is placed in

a small skin tent in summer or a small snow hut in winter,

with a little girl only to attend her. This is done for fear

the mother or child may die, in which case the tent and
all in it could never be used again. For the same reason

any native when very ill is carried out to die. In some
instances this custom is obliged to be modified. For ex-

ample, a tent cover thus under tabu is sometimes cut off at

about two feet from the ground all round, and the top is

used. In one case a man’s wife shot herselfaccidentally in

her igloo
;
the gun was too great a sacrifice for the hus-

band
;
he used it, but everythingelse was left to waste away

where it lay. After the birth of the child the mother,

with the child on her back, is conducted by an aged

female ancoot to a level spot on the ice, where a curious

ceremony of marching in circles is performed.

The following legend gives directions as to how a

person may become an ancoot or angckok, It is interest-

ing because it does not differ essentially from the Green-

landers' account of the same thing. An “ancoot” may
be regarded as the most primitive representative of the

priestly office.

“Any one wishing to be an ancoot must go away a

long distance from where there is any other person. Then
he must find a large stone and scat himself by it, and
call on Tomgarsuk (the greatest spirit of good and evil

;

the name is now used by instructed natives for the devil).

This spirit will then make himself present to him. The
would-be ancoot will at first be very much frightened at

the arrival and appearance of the spirit, so much so that

he is seized with severe pains and falls down and dies,

and remains dead for three days. Then he comes to .life

again, and returns home a very wise man.”

An ancoot' s duty is, first, to heal the sick by muttering

over them
;

secondly, to talk to Torngarsuk and get

useful information : thirdly, by this means to foretell

deaths and misfortunes. He leads in such ceremonies as

the killing of the evil spirit of the deer, an extraordinary

jumping, shouting, and stabbing performance directed

against an imaginary deer. A successful ancoot of long

standing may reach higher grade and become a great

ancoot by means of periods of fasting and an existence

for a time in the condition of a walrus.

If an ancoot' s prophecy does not come to pass, he

says that a halo, corona, aurora, or some such pneaome-

NATURE



NATURE 173June 24, 1880]

non -which has occurred has broken the spell ; but often

he is truly oracular in his utterances, as in a case over-

heard by the author, in which one was asked by a young

woman if her child would be a boy or a girl. He went

outside the hut for a time, and on returning said it would

* be a boy/’ but “if it is not a boy it will be a girl.

His fee for this was three sealskins and a knife.

The Hogarth Sound Eskimo, unlike the Greenlanders,

have no permanent habitations. They live in snow

houses (igloos) till June, when the snow melts, and then

take to their skin tents or toopiks till the latter part of

October, when they build igloos again.

A detailed account of the mode of making of the igloos

is given, and a horrible one of the condition of the in-

habited interior. Behind and around the lamps the Eskimo
pile up their meat, and the pile soon becomes extremely

offensive both to sight and smell. Meat is sometimes

brought in that is already spoiled, although the tempera-

turemay be 50° below zero. This often happens with deer,

which, unless disembowelled as soon as killed, rapidly

decompose inside before freezing through.

Bows and arrows have been discarded for fire-arms,

but are, as usual amongst other races, maintained in use

by the children, who kill snow-birds and lemmings with

them. The Eskimo are not very expert at making traps

or snares apparently, but the simple box-trap of ice for

foxes seems to be very effective. The slab of ice which
falls and closes it is simply supported by a small upright

of ice resting on the bait, and comes down directly the

fox pulls at the meat. The author tried steel traps for the

foxes, without success ; the wily foxes always dug under
the traps in the snow, and got at the bait from below.

Nearly all the Eskimo become snow-blind in spring,

and generally do not put on their well-known wooden
eye-blinkers until the condition of their eyes forbids their

going out without them.
The ceremony of greeting a stranger on his arrival at

a village is curious, and ends by the ancoot and the stranger

stepping out before the villagers and dealing one another
alternately a knock-down blow on the cheek, the ancoot
of course having first hit : the two then kiss. In another
ceremony vestments are used, that is to say, the ancoot
puts on a great many pairs of trousers, as a preparation.
Formerly all the implements of a dead man were left to
rot in his grave, as amongst other American races and so
very many peoples in various parts of the world, but of
late years the Eskimo have amended this usage, and after
the things have remained a short time in the grave, they
are taken out and used again by the relatives. In very
recent graves tin cups and pots, knives, and even one
fork, a photograph, and a Harpers Weekly Newspaper
were found, a fact which reminds us of having seen a
sewing machine rusting on the grave of a Chinook woman
in Oregon. <

Charms of very various kinds are worn about the <

person by the Eskimo, and much prized and handedc
down for generations; one such consisted of two sm^ll
stones, one a bluish flint, the other apparently meteoric
iron. An ancestor discovered by accident that the two
would strike fire, and became, in consequence of their

possession,.a great man amongst the people. The old
woman to whom this charm belonged, considered it of
inestimable value, for she said, “No one has yet died
while wearing this charm.” The ancoots arc often very
expert jugglers. A common trick is for one of them to
come into a hut with a harpoon toggled in his breast
end the handle sticking in his back, the wound bleeding
profusely.

* Of the creation of man the Eskimo say ;
“ In the

beginning there grew up from the earth a man ; he got a
wife.from one of bis thumbs, and from this pair the race
ha* .originated. But the whites, whom they call cablunet

,

nr codlunah
, they have sprung from dogs. An Eskimo

woman at one time gave birth to human beings and dogs.

The latter she put in an old boot, and threw them out
into the sea, saying, Go hence, and become white people.

From this it happens that the whites live on the sea and
their ships are like Innuit’s boots, round at both ends. This
is a very different notion from the Australian u tumble
down, black fellow, jump up, white fellow/’ and less com-
plimentary to the pale faces.

A good deal of the information about the Eskimo given
by the author is of course not new, but the descriptions

are very fresh and good, and it is of importance to have
so full an account of the present condition of the natives

of the west coast of Davis Straits.

An account of the mammalia of Hogarth Sound by the
same author follows the ethnological ones. The mam-
malia seem to be disappearing from the neighbourhood
with great rapidity. Bears, walrus, and the hooded seal

arc very scarce up the sound, and of the musk-ox the

traces remain only in the personal name “omingmuk,”
which is used commonly amongst the Eskimo, who know
the animal well as found far to the north.

In the account of the Eskimo dogs the curious theory

is upheld by Mr. Kumlien that tne peculiar rabies of

which they so commonly die is produced in the males
by unrequited affection towards the opposite sex, and in-

stances in proof arc cited. At least four-fifths of the dogs
so dying are males.

There is an interesting account of the various seals of

the coast and their habits, and of the modes of catching
them adopted by the Eskimo, and also of the whales.

The author has known the white whales (Beluga catodon)

to come in close proximity to the ship and lie along her
sides for protection when pursued by the grampus or
killer, Orca gladiator. The white whales ascend the
sound as soon as the ice begins to loosen, but for what
purpose seems uncertain

;
the mothers already have their

young with them, and as little or nothing is found in the

animals' stomachs when killed, they do not appear to go
up the sound for food. In July they repair in hundreds
to the sand-beaches of the fjords. The author suggests

that perhaps they roll against the sand to free themselves
of parasites. Numerous seals (apparently Pagomys
fwtidus) were found inhabiting a fresh-water lake,* Lake
Kennedy, lying at a considerable distance inland.

In the account of the birds, also by Mr. Kumlien, some
curious notes on the habits of ravens, which are extra-

ordinarily common on the sound, are given. Six or seven
hunting in company soon ‘kill a young reindeer, and “in
the capture of the young seal, Pagomys foetidus, the birds
evince a considerable degree of intelligence. I have on
different occasions witnessed them capture a young seal

that lay basking in the sun on the ice near its 'hole.

The first manoeuvre of the ravens was to sail leisurely

over the seal, gradually lowering with each circle, till

at last one of them suddenly dropped directly info the

viseaft bole,, thus cutting off its retreat from the water.

It* mate would then attack the seal, .and ehAfevour
to drag or drive it a* f*r away fr&m the hoH i| pos-
sible. The attacking raven seemed to striktte$e seal

on the top of the head with its powerful beak.p&d thus
break the tender skull. In two instances I allowed the
combat to proceed until the seal was killed, and then
drove the ravens away. I found no marks upon the seal

except those of the blows upon the head, which had frac-

tared the skull in two places.” Two ravens were seen to

chase a hare in concert and kill it.

We regret that we cannot follow the author further.

The Bulletin contains lists of the fishes collected in addi-

tion, by Mr. T. H. Bean, with descriptions of species ; of
the Crustacea by Mr. S. S. Smith ;

of the annelides; tuni-

cata, bryozoa, echinoderms, and coelenterates by-jprof.
Verrill

;
of the mollusca by Mr. W. H. Dali ; df the

insects by Messrs. Edwards and Scudder ; and ttf the
plants by Prof. Asa Gray and Messrs* E. Tuckermwa And
W., G. Farlow*
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EXPERIMENTAL RESEARCHES IN
ELECTRICITY 1

II.

'HE experiments were made in a bell- jar, containin;

which would have been produced if an empty bladder had
been suspended between the terminals and suddenly
inflated and as suddenly emptied.*
The following experiment in rarefied air, at a pressureHE experiments were made m a bell-jar, containing 0f 56 mm,, at a temperature of I7°*5 C., will give an idea

the termmais, which could be gradually exhausted of the amount of instantaneous expansion which occurs

fi?
Cr

*

kav
,

m£ ^>ccn "“VVL ot^er
.
£as* One of when the terminals are connected with the poles of the

*
ii
C
£T
m
,r

lsS5
*

**xcd b
?tt0™ Plate >

tbe .?*ber battery of 11,000 cells, current 0*01102W » the resistance

£PJj}
d
J?*

an^ d,Sanc
f

^*om !t by a ™d
5
lldin

$ tbe bell-jar was reproduced by substituting 600,000
through a stuffing-box in the glass cover. The foot of ohms wire resistance.
the stand was insulated by a disk of ebonite, on which it

stands. One such bell-jar is 9* inches (23*4 centims,)
high, and 5J inches (14*9 centims.) in diameter

;
its cubical

content, ascertained by covering the open ends with glass
plates and filling with water from a graduated measure,
was found to be 3,787 cub. centims.

Distance of the terminals—the top one a ram. H> 1

point, the lower a disk—6 in,
;
pressure 56 ... 73,684

On making contact the arc passed and the
column of mercury was depressed ... 15*8 ... 20,789

1*282, whence

Pressure on connection ... 71*8 = 94*473
The increased was to the normal

pressure in the ratio of 1 *282 to 1 ;
as

the gas was kept at a constant volume,
and supposing the expansion to be due
to an increase of temperature, the pres-
sure would vary as the absolute tem-
perature,2 therefore

T' 718
T
=

56
T' « 1*282 X 291 *2 — 373

0
*3 C.

;

(373*3 ~ 2737) * 99°'6 C.,

the temperature of the bell-jar, and
(99*6-17*5) — 82°*!, the rise of tem-
perature while the discharge was taking
place. But the temperature of the beli-

jar as determined by a thermometer
inclosed in it with its bulb uppermost
only r jsc o° 64 C. per second, taking
into account the rate of cooling. It is

evident, therefore, that the increase of

pressure cannot be ascribed to the
instantaneous heating of the bell-jar

82° C.

Taking the dimensions of the arc
from a photograph shown in the plate,

Fig. 30, it was calculated that it must
have attained the enormous tempera-
ture of 16,114° C., if the increase of

pressure was really due to heat. It

was found that platinum wires o*ooi
inch in diameter supported in various
parts of the arc, as shown in the plate.

Fig. 30, were immediately fused ; the

temperature of the arc was therefore

as high as the fusion-point of platinum,

and possibly considerably higher.

I f the whole of the heat evolved by
a current of 0*01 102 W, through a re-

sistance of 600,000 ohms had been
communicated to the air in the jar,

weighing 0*339 grm., it would raise it

215*6 C. in one second. It is known
from direct experiment that this enor-

mous evolution of heat was not com-
municated to any extent to the air in

the bell-jar, because its temperature
only increased about o°*64 C. per
second

; the heat must consequently

A remarkable phenomenon was observed on making have escaped almost instantaneously by radiation. It is

connection between the terminals and the battery by difficult consequently to realise the conjecture that the

means of the discharging key, namely, that within certain enormous dilatation which occurred instantaneously emild

limits of pressure in the beJl-jar a sudden expansion of have been caused by increase of temperature. And it

the gas took place, and that as soon as the connection was points to its being produced by a projection or scattering
L * - ... ’ — of the molecules by electrification causing them to press

outwards against the walls of the containing vessel, this

pressure being distinct from the motion caused by heat.

1 De la Rive noticed that oscUtations occurred b the mercury of a gauge
attached to an exhausted tube at socn as the current passed.

8 Absolute aero** *73*7 C, *f3'7+ ,91 ’*

broken the gas then as suddenly returned nearly, but not
quite, to its original volume in consequence of a slight

increase of temperature. The effect was exactly like that

J _V, Researches on the Electric Discharge with the Chloride
Cf Silver Battery/- by Wanren De La Kue. M.JL, D.C.L., F.R.S., and
Hugo W. MQller, Ph.D. F.R S. Continued from p. 153.
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The authors proceed to describe the appearance of the

arc with terminals of various forms at different distances

and with various pressures. It was found mat the light

emitted by different parts of the arc was of tne same

intensity throughout, and that from the( first there^was a

tendency to break up into distinct entities,
.

as shown at

A, B, C, D, B, F in the diagram, Fig. 4>
which only mdi-

A

\J

n

U

a

B

1/

u
u

AAA A A
Fig. 4.

cates the central bright portion of the arc, this never

quite reached the negative terminal, near which there was
always the well-known dark discharge.

As the pressure was diminished the arc widened out,

until at last the entire surface of the negative disk was
covered with a luminous halo, and the discharge took up
a stratified appearance.
The appearances presented by the arc in air, hydrogen,

and carbonic acid are illustrated by copies of photographs
and drawings in mezzotint, as shown in the Plate.

Fig. 4, in which the central spindle is broken up into

several luminosities.—Distance X 4 2*32 inches, pres-

sure 142*6 mm., 187,631 M> current 0*04474 W, depres-

sion 19 mm., total pressure 161*6 mm. ; ratio of increased

pressure 1*133.

Fig. 5, from a photograph in 15 seconds ; in this the

central spindle is split up into bright entities connected
by less bright portions.—Distance X 5 2*9 inches,

pressure 112*6 mm. 148,157 M> current 0*03459 W, depres-

sion 19 mm., total pressure 131*6; ratio of increased
pressure ri69.

Fig. 6, from a photograph in 1 5 seconds. The luminous
entities still seen, but are less marked.—Distance X6«
3*48 inches, pressure 99*4 mm., 1 30,789 M, current 0*05071

W, depression 21 mm., total pressure 120*4 mm. ; ratio of

increased pressure 1*211.

Fig. 7, from a photograph in 15 seconds.—Distance

X 7 « 4*06 inches, pressure 85*9 mm., 113,026 M. current

0 03259 W, depression 22 mm., total pressure 107*9 mm.

;

ratio of increased pressure 1*256. The central spindle is

divided into two luminosities, with a tendency to form
a third near the negative. *

Fig. 8, from a photograph in 15 seconds.—Distance

X8« 464 inches, pressure 71 *6 mm., 94,210 M, current

0*02693 W> depression 22 mm., total pressure 93*6 mm. ;

ratio of increased pressure 1*307. The central spindle

nearly of the same character as Fig 7.

Fig. 9, from a photograph in 15 seconds —Distance
X 9 = 5 22 inches, pressure 65*5 mm., 86,184 M, current

0 02693 W, depression 22 mm., total pressure 87*5 mm. ;

ratio of increased pressure 1*336. The bright entities

show a tendency to break up into less bright portions.

Fig. 10, from a photograph in 15 seconds.—Distance

X io« 5*8 inches, pressure 64*4 mm., 84,737 current

0*03071 W, depression 20 mm., total pressure 84*4 mm.

;

ratio of increased pressure 1*310. The arc resembles that

seen in Fig. 9.

The appearance of the arc between disks in hydrogen
at the various pressures used in determining the potential

necessary to produce a discharge, is represented in the
plate, Figs. 11-19.

The arc in air between two points at various distances
and pressures with a constant number of cells. Temp.

12*7 C. The references are to the Plate

11,000 cells, distance 0*54 inch, pressure atmospheric,
current 0*02456 W; the total resistance of battery and
arc was found to be 461,500 ohms, that of the arc, by sub-
stituting wire resistance, 27,550; whence the potential

between the terminals was 657 cells. The appearance of
the arc is shown in the plate, Fig. 20 ;

it exhibits clearly the
tendency to break up into luminous entities

; the photo-
graph ot which this is a copy is nearly full size, and was
obtained in twenty seconds. All the other copie 5 of photo-
graphs are on a reduced scale. As the batteries were
undergoing the annual overhauling, the number of cells,

some being removed from time „ to time, was somewhat
less in the following experiments, namely, 10,940.

Fig. 1, from a photograph obtained in 10 seconds.

—

Pressure atmospheric 748*6 mm., 985,000 distance
0*58 inch, current not observed, no depression of the
mercury in the gauge was noticed ; indeed, it will be seen
that at the higher pressures the depression is generally
less than at the lower, up to a certain point.

Fig. 2, from a photograph in 15 seconds.—Distance
0*58 X2* i*i6 inch, pressure 294*9 mm., 388,026 M,
current 0*02881 W, depression 16 mm., total pressure
294*9 + *6 » 310*9 ; ratio of increased to normal pressure
as 1*054 to 1. It will be observed that the central spindle
has become bifurcated about midway.

Fig. 3, from a photograph in 15 seconds.-—Distance
X 3 “ 174 inch, pressure 191*3 ram., 251,711 M, current
0 04060 W, depression 17 mm., total pressure 208*3 mm.

;

catio of increased pressure 1*089. The bifurcation is

Apparent in this also.

Fig. ti at pressure of 18.684, w.th 600,

• , 12 58.684 „ 1200

M *3 141.974 » 2400

» r4 252.368 >> 3600

» is 386.316 „ 4800

„ 16 558.8i6 „ 6300

» *7 558,816 „ 6300
•1 <8 651.316 .. 776o
.. 19 1,008,421 ,, 10,990

Cell* Seconds
600

, from a photograph taken is 50
50
50
50

The arc in hydrogen between two points. Temp, i 6°*2 C.,

10,940 cells

Distance 0*75 inch, pressure 745 mm., 980,263 M, current

0*01575 Wi the appearance is represented in the plate,

Figs. 21 and 22, the first copied from a photograph
obtained in 5 seconds, the second in 15 seconds. The
central spindle breaks into a brush-like form towards the

negative, there is then a dark interval between it and the
glow on the negative.

Fig. 26, from a drawing.—Distance 0 9 inch, pressure

745 mm., 980,263 M, the discharge passed intermittently,

so that the current could not be read off on the galvano-

meter. The appearance is represented full size.

Figs. 23, 27, 28.—Distance 09 X 2, 1*8 inch, pressure

385 *6 mm., 507,368 M, current 0*01575 W> depression] 14
mm.

,
total pressure 399*6 mm., ratio of increased pressure

1*04. Fig. 23 is from a photograph in 13 seconds. The
distance between the brush-like termination of the central

spindle and the glow on the negative has relatively

increased. Figs. 27 and 28 are other representation
copied from drawings.

Fig. 24, from a photograph in 15 seconds.—Distance
X 3> 27 inches, pressure 317*8 mm., 418,158 M, current
0*00580 W, depression 13 mm., total pressure 330*8 mm?
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^3^2^—Distance * A, $*d inches,ymwirc 170 spun,.
i,6>oo c*Hs, fcuireat not m&mmi-t Thij central
is decreased r^jfctriehr atm tnorel

_ J, Distance X 7, 6*3 Inches, Wtssule 3 mtn^

f, 1200 cells, the button point positive CuiWftt

W» a splendid stratification, though somewhat
the figure partly copied from a photograph,

,
1 drdwings. It was omfight at first* thfit well

1 'fcttata wofild not bo fprnied in a jar of such large

With the quantity of cfii^ent at tii£>osal, but this

gat shows that this conjecture was uhfoUnded
The negative glow complete!) fills the neck of the jtr

Fig 31 —Distance 63 inches, pressure 24 mm, 315&K IMo ctjHs, ettnfehf *0-6*72$ W, a "tony steady stratifica-

tfafyatMm point and the brafcs holder, as if pushed back
frdrti the negative, the glow around

flftf wdgatfrtoe ‘completely 'filled* the upper portion of the

jar

^a$ now inserted m the bell jar in order

the contraction of the space surto ipeefttm wbetl
toitfiffifck the discharge would have any effect on the

*odft&sonof strata. A number of holes had been drilled

m opposite sides of the tube, which is 8 inches long and
i*8 Iflch m diameter Thefee holes were drilled with the

. bf strainulg v«*y fide platinum wires across at

;heights for ascertaining the temperature of the

*6 positions, but in the experiments about to be
i theip wete no wires

tei-jar wear refilled with hjdrogen and ex

listed , distance of points 6 3 inches, pressure 2 mm ,
|J“ ” 2,400 dells; when the top pomt was positive

a production of Ordinary strnti resembling
(Fig 32) But when the bottom was positive a vtr>

remark vble phen >menon was observed, namel), the pro

UWMOa of strata through the small holes, £th inch m
diameter, ml the walls of the inner tube, this being accom
pamed by an overpounng of negative discharge above the

top of it (Fig 33) It seemed as if the positive discharge
sought a complete neutralisation with neg itive electricity

beyond the confines of the tube the area of which was tOo
small <to permit of complete relief The close confinement
ofthte discharge at the bottom end of the tube which rests

o« the glass plate of the pump may account for the non
oozthg out of strata through the holes when the top point

was positive.

Some gas lot in, pressure 4mm , 5 ^63 M, 2,400 cells,

current 6 fSifaW, a well defined stratification occurred
when the bottom point was negative, but no oozing out
through the holes m the tube, Fig. 32

In order to prosecute their experiments m a vessel of

still greater capacity, the authorsiad constructed a larger

jar with a neck at each end, or more properly speaking,
perhaps, a tubesupported horizontally on ebonite crutches
It is 37 inches long and 5} % mches m diameter, its cubical

content wag foundto be 14,435 cub centims
, or 3 8 times

that of the beft-jar employed m the expenments on the
electricOta. the tube is shown in Fig 5

The experiments with Uus tube will necessarily occupy
a coiwideratoleperiod, partly on account of the long time
it takes tssmtat hotter each set, partly on account of
the variety eFexperimems it is intended to tnakewnth it

,

!

j descnbfe efcly a few of the first results

*

kmmn

wdebidoiity which completely fitted 'the emd df
Wdrtdbe glowed bnfiiah^y with * bhi^riuere^ ..

proved to have greet adtiinc pouteiv A &
photograph obtained lfc five seconds records

pbewomznon, naindy, that the outer ef

u Fbr Examfkm Atr
. item ,Coi7 m. 6/100 ssjfc&s*abbsidas»
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tube in passing through the red luminosity. The effect was After a short time the spindle on the positive lengthened
quite unexpected, and it was thought at first that it might out and nearly reached the negative, hugging the under-
have arisen from some peculiarity in the development of side of the tube as in b (Fig. 6). It was not sensitive to
the dry plate

;
it was not therefore until the result had the approach of the finger, although dose to the glass

;

been confirmed by other photographs that they ventured 6,300 cells produced the same phenomena,
on the explanation above given. Pressure 4 mm., 5,263 M, 6,300 cells, current 0*03459W.
A few experiments were made with hydrogen in this The discharge in the latter case was partially stratified, C.

same tube ; and the appearances observed are shown in
j

The paper closes with the following conclusions :— K
Fig. 6, abc. 1. For all gases there is a minimum pressure 'Which

Pressure 22 mm., 28,948 M, 11,000 cells, current 0*0141 2 offers the least resistance to the passage of an electric

W. The glow on negative extended to three-eighths of discharge. After the minimum has been reached
\
the

an inch, a spear-head luminosity on the positive wire, to , resistance to a discharge rapidly increases as the pres
which it was attached by a very bright wire-like stem not sure of the medium decreases. With hydrogen the mini-
greater in diameter than the terminal, A (Fig. 6). mum is 0 64 mm., 842 M ; at 0 002 mm., 3 M, it is as

Pressure 15 mm„ 19,737 M> n,,000 cells, current 0*03071 great as at 35 mm., 46,000 M-
W. A spindle-shaped luminosity at the positive about

(

2. There is neither condensation nor dilatation of a
inch long, and the negative ring completely surrounded

;

gaseous medium in contiguity with charged terminals.

with a glow which had increased considerably since A.
j

3. When the discharge takes place there is a sudden

dilatation of the medium in addition to
, and distinct

front) that caused by heat. This dilatation ceases instan-
taneously when the discharge ceases.

4. The potential necessary to produce a discharge
between parallelflat surfaces at a constant distance and
vartous pressures

, or at a constant pressure and various

ZfZZZ' rcpuscnlcd by hyperbolic curves. The

Zininf/F thc'.‘i,SL
l‘
aW between parallelflat surfaces6

I
s
Thh !Z',

n
s

r '/" intervening between 'them.

Pn'rtT it / i "f 10(1 with reSa,d to Points. In

?' LldlL
h«SJCe

,

n shm™ !t
lat the potential necessary

Z ,

duc**r& “{ the atmospheric pressure addvartous distances is as the square root of the distances
while with a constant potential and various distances’
the pressure has to be diminished in a greater ratio thanthat of the increase of distance in order to permit a
discharge to take place.

1

6. The electric arc and the stratified discharge in

:

vacuum tubes arc modifications of the same phenomenon*
Lastly, the authors say;

—

“ Wc have again pleasure in thanking Prof. Stokes for
ms much-valued advice during the course of our investi-
gations. To our assistant, Mr. Fram, we are indebted
for his able co-operation

; and wc have to thank Mr. H.
Reynolds for his aid and skill in taking photographs.” -

THE NEW FRESHWATER JELLY FISH
V\7E henc received the following communications^on
v v this subject :

—

The Freshwater Medusa
When I last week sent you an account of the 'new

genus of freshwater Medusa:, to which I gave the name
Craspcdacustes, I was not aware that Prof. Allman had
prepared, or even that he was intending to prepare, an
account of the same animal for the Linnean Society's
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meeting of Thursday (your day of publication). The
specimens on which I worked were given to me by Mr.
Sowerby, the secretary of the Botanical Society, who dis-

covered the animal, and in reply to my particular inquiry

as to whether any naturalist had been charged by him
with the task of working it out, he said that no one had,

but that he had freely given specimens to several gentle-

men. He asked me to find a name for the new Medusa,
and I promised to send him a copy of what 1 should
publish on the subject. 1

I hold it to be a very' excellent thing that there is a
certain kind of honour attaching to the priority of de-

scription of new and important genera among zoologists.

It appears to me to give a zest and stimulus to hard work
in tbe cause of zoology which is very far from being a
thing to be despised. I confess to having worked at that

Medusa day and night when 1 first obtained it, with the

object of having the pleasure and honour of being the

first to expound its structure to my brother naturalists.

At the same time I wish to say that had I known that

so esteemed and veteran a zoologist as Dr. Allman was
anxious to associate himself with this little novelty, I

should have felt it to be only consistent with the great I

personal regard which I entertain for him to abstain from
,

any publication on the subject until he had come forward

to provide the new Medusa with a name, which I am
sure would ha\ e been a prettier one than my somewhat
unwieldy proposal.

Under these circumstances it gives me great pleasure

to say that, so far as 1 am concerned, I am quite willing

to give up the name Craspedicustes, and to adopt Prof.

Allman’s name for the new freshwater Medusa whenever

he may publish it.

I have no doubt that we shall shortly hear a great deal

more about the freshwater Medusa, since it is very

abundant in the Regent’s Park lily-house, and since Mr.

Sowerby, with true scientific liberality and courtesy,

freely allows naturalists who desire specimens to provide

themselves with such, and has very properly placed no

restriction upon their study or on the publication of

results. E. Ray Lankesif.r

On "Limnocodium vii toriat* a Jlydroid Jlftdusa of

Fresh Water

A SHORT time since I received from Mr. Sowerby,

Secretary of the Royal Botanical Society, a letter

informing me of the occurrence of certain Medusoid

organisms m the warm-water tank devoted to the culti-

vation of the Victoria re^ia in the Gardens of the Society. ,

The letter contained a request that I should examine the

animals with a view to their determination ;
Mr. Sowrerby

accompanied it with rough sketches, and offered to place

specimens at my disposal for investigation.

The discovery of true freshwater Medusa: was so

startling a fact that I lost no time in calling on Mr.

Sowerby, with whom I visited the tank, and carried away
such specimens as were needed for examination.

The water in the tank had then a temperature of 86°

F., and was literally swarming with little Medusa:, the

largest of which measured nearly half an inch in trans

verse diameter. They were very energetic in their

movements, swimming with the characteristic systole

and diastole of their umbrella, and apparently in the very

conditions which contributed most completely to their

well-being.

As it now became evident that the Medusa belonged to

a generic form hitherto undcscribcd, I prepared for the

Lmnean Society a paper containing the results of my
examination, and assigning to the new Medusa the name
of Limnocodium victoria (X/yanj, a pond, and xcodw, a bell).

This was received and recorded by the secretaries on
June 14, and read at the next meeting, on the i 7 th.*

1 Some fact* in addiuon to thjie contained in my original paper art
inrlinten m the - -

The umbrella varies much in form with its state of

contraction, passing from a somewhat conical shspe with

depressed summit through figures more or less hemi-

spherical to that of a shallow cup or even of a nearly flat

disk. Its outer surface is covered by an epithelium com-
osed of flattened hexagonal cells with distinct and
rilliant nucleus. The manubrium is large ;

it commences
with a quadrate base, and when extended projects beyond

the margin of the umbrella. The mouth is destitute of

tentacles, but is divided into four lips, which are everted

and plicated. The endoderm of the manubrium is thrown

into four strongly-marked longitudinal plicated ridges.

The radial canals are four in number ;
they originate

each in an angle of the quadrate base of the manubrium,

and open distally into a wide circular canal. Each radial

canal is accompanied by longitudinal muscular fibres,

which spread out on each side at the junction of the radial

with the circular canal.

The velum is of moderate width, and the extreme

margin of the umbrella is thickened and festooned, and

loaded with brownish-yellow pigment cells.

The attachment of the tentacles is peculiar. Instead

of being free continuations of the umbrella margin, they

are given off from the outer surface of the umbrella at

points a little above the margin. From each of these

points, hoivever, a ridge may be traced centrifugally as

far as the thickened umbrella margin ;
this is caused

by the proximate portion of the tentacle being here

adnate to the outer surface of the umbrella. It holds

exactly the position of the “ mantelspangen ” or peronia,

so w ell de\ eloped in the whole of the Narcomedusa: of

Ilaeckel, and occurring also in some genera of his

Trachomedusa:. Its structure, however, differs from that

of the true pcionia
,
which are merely lines of thread-

cells marking the path travelled over by the tentacle

as the insertion of this moved in the course of meta-

morphosis from the margin of the umbrella to a point

at some distance above it, while in Limnocodium the

ridges arc direct continuations of the tentacles whose

structure they retain. They become narrower as they

approach the margin
The number of the tentacles is very large in adult

specimens. The four tentacles which correspond to the

directions of the four radial canals or the perradial ten-

tacles arc the longest and thicket. The quadrant which

intervenes between every two of these carries, at ncaily

the same height above the margin, about thirteen shorter

and thinner tentacles, wdiile between every tw-o of these

three to five much smaller tentacles are given ofl from

points nearer to the margin, and at two or three levels,

but without any absolute regularity ;
indeed, in the older

examples all regularity, except in the primary or perradial

,
tentacles, seems lost, and the law of their sequence ceases

to be apparent.

I could find no indication of a cavity in the tentacles ;

but they do not present the peculiar cylindrical chorda-

like endodcrmal axis formed by a series of large, clear,

thick-walled cells which is so characteristic ot the solid

tentacles in the Trachomcdusacand Narcomedusa:. Trom

the solid tentacles of these orders they differ also m
their great extensibility, the four perradial tentac es

admitting of extension in the form of long, greatly-

attenuated filaments to many times the height of the
1

vertical axis of the umbrella, even when this height is at

its maximum ;
and being again capable of assuming by

1

contraction the form of short thick clubs. Indeed,

i
instead of presenting the comparatively rigid and 1m-

;

perfectly contractile character which prevaiL among the

Trachomedusae and the Narcomedusa;, they possess as

great a power of extension and contraction as may be

found in the tentacles of many Leptomedusa: \ au-

mantidx, &c.). These four perradiate tentacles con-

tract independently of the others, and seem to form a

different system. All the tentacles are armed along their
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length -with minute thread cells, which are set in close?

somewhat spirally-arranged warts. .

The lithocysts or marginal vesicles are, in adult

specimens, about 128 in number. They are situated

near the umbrellar margin of the velum, between the

bases of the tentacles, and are grouped somewhat irregu-

larly. so that their number has no close relation with that

of the tentacles. They consist of a highly refringent

spherical body, on which may be usually seen one or

ore small nucleus-like corpuscles, the whole surrounded

by a delicate transparent and structureless capsule. This

capsule is very remarkable, for instead of presenting the

usual spherical form, it is of an elongated piriform shape.

In its larger end is lodged the spherical refringent body,

and it thence becomes attenuated, forming a long tubular

tail-like extension which is continued into the velum, in

which it runs transversely towards its free margin, and

there, after usually becoming more or less convoluted,

terminates in a blind extremity.

The marginal nerve-ring can be traced running round
the whole margin of the umbrella, and in close relation

with the otolitic cells. Ocelli arc not present.

The generative sacs are borne on the radiating canals,

into which they open at a short distance beyond the exit

of these from the base of the manubrium. They arc of

an oval form, and from their point of attachment to the

radial canal hang down free into the cavity of the um-
brella. Some of the specimens examined contained nearly

mature ova, which, under compression, were forced from

the sac through the radial canal into the cavity of the

stomach.
While some of the characters described above point to

an affinity with both the Trachomedusa^ and Narcome-
dusac, this affinity ceases to show itself in the very im-

portant morphological element afforded by the marginal
bodies. In both Trachomedusa* and Narcomedusa: the

marginal bodies belong to the tentacular system; they are

metamorphosed tentacles, and their otolite cells arc enrio-

dermal, while in the Leptomcdusa*, the only other order

of craspcdotal Medusae in which marginal vesicles occur,

these bodies are genetically derived from the velum. Now
in Limnocodium the marginal vesicles seem to be as truly

velar as in the Leptomedusac. They occur on the low^er

or abumbral side of the velum, close to its insertion into

the umbrella, and the tubular extension of their capsule
runs along this side to the free margin of the velum,
while the delicate epithelium of the abumbral side passe*,

over them as in the Leptomedusa:. It is true that this

point cannot be regarded as settled until an opportunity
of tracing the development is afforded

;
but in very young

specimens which I examined I found nothing opposed to

the view that the marginal vesicles wrere derived, like
those of the Leptomedusne, from the velum.

Important points still renuin to be cleared up regarding
the development of Limnocodium and the determination
of the question whether the Medusa be derived from the
egg directly or only through the intervention of a hy-
dranlid trophosome. 1 have arranged with Mr. Sowcrby
some methods of observation by which I hope to obtain
data for determination of these points.

If this be the case Limnocodium will hold a position
intermediate between the Leptomedusa^ and the Tracho-
medusae; but as the greatest systematic importance must
be attached to the structure and origin of the marginal
vesicles, its affinity with the Leptomedu^m must be
regarded as the closer of the two. Geo. J. Allman

Physiology of the Freshwater Medusa

The structure of this remarkable animal has already
been investigated and described by Professors Allman
and Lankester, with the result of showing that, although
constituting a new genus, it is in all respects a true Medusa.
After the publication of their papers I began to work out

the physiology of the new form, and the following are
the results which so far I have obtained.

The natural movements of the Medusa precisely

resemble those of its marine congeners. More particu-

larly, these movements resemble those of the marine
species which do not swim continuously, but indulge in

frequent pauses. In water at the temperature of that in

the Victoria Lily-house (85° F.) the pauses are frequent,

and the rate of the rhythm irregular—suddenly quickening

and suddenly slowing even during the same bout, which
has the effect of giving an almost intelligent appearance
to the movements. This is especially the case with young
specimens. In colder water (65° to 75°) the movements
are more regular and sustained ; so that, guided by the

analogy furnished by my experiments on the marine

forms, I infer that the temperature of the natural habitat

of this Medusa cannot be so high as that of the water in

the Victoria Lily-house. In water at that temperature

the rate of the rhythm is enormously high, sometimes

rising to three pulsations per second. But by progres-

sively cooling the water, this rate may be progressively

lowered, just as in the case of the marine species ;
and in

water at 65° the maximum rate that I have observed is

eighty pulsations per minute. As the temperature at

which the greatest activity is displayed by the fresh-

water species is a temperature so high as to be fatal to

all the marine species which I have observed, the effects

of cooling arc of course only parallel in the two cases

when the effects of a series of higher temperatures in

the one case are compared with those of a series of

lower temperatures in the other. Similarly, while a
temperature of 70" is fatal to all the species of marine
Medusae which I have examined, it is only a temperature

]

of ioo° that is fatal to the freshwater species. Lastly,.

* while the marine species will endure any degree of cold

i

without loss of life, such is not the case with the fresh-

i

water species. Marine Medusa?, after having been frozen

solid, will, when gradually thawed out, again resume their

swimming movements
;

but this freshwater Medusa is

completely destroyed by freezing. Upon being thawed
out, the animal is seen to have shrunk into a tiny ball, and
it never again recovers either its life or its shape.

The animal seeks the sunlight. If one end of the tank
is shaded, all the Medusa: congregate at the end which
remains unshaded. Moreover, during the daytime they
swim about at the surface of the water

;
but when the sun

goes down they subside, and can no longer be seen. In
these habits they resemble many of the sea-water

species. They are themselves non-luminous.
1 have tried on about a dozen specimens the effect oi

excising the margin of the nectocalyx. In the case of all

the specimens thus operated upon, the result was the

same, and corresponded precisely with that which 1 have
obtained in the case of marine species. That is to say,

the operation produces immediate, total, and permanent
paralysis of the nectocalyx, while the severed margin con-
tinues to pulsate for twro or three clays. The excitability

of a nectocalyx thus mutilated persists for a day or two,
anti then gradually dies out—thus also resembling the
case of the marine naked-eyed Medusae. More particu-

larly, this excitability resembles that of those marine
species which sometimes respond to a single stimulation
with two or three successive contractions.

A point of specially physiological interest may be here
noticed. In its unmutilated state the freshwater Medusa
exhibits the power of localising with its manubrium a
seat of stimulation situated in the bell. That is to say,

when a part of the bell is nipped with the forceps, or

otherwise irritated, the free end of the manubrium is

moved over and applied to the part irritated. So far, the
movement of localisation is precisely similar to that which
I have previously described as occurring in Tiaropsh
indicans {Phil. 'Trans., vol. clxvii.). But further than this,

I find a curious difference. For while in T. indicam
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these movements of localisation continue unimpaired
after the margin of tlie bell lias been removed, and will

be ineffectually attempted e\en after the bell is almost en-

tirely cut away fiom its connections with the manubrium;
in the freshwater Medusa these movements of localisa-

tion cease aftci the extreme margin of the bell has been
removed. For some reason or another the integrity of

the margin here seems to be necessary for exciting the
manubrium to perform its movements of localisation. It

is clear that this reason must either be that the margin
contains the nerve-centres which preside over these
localising movements of the manubrium, or, much more
probably, that it contains some peripheral nervous struc-

tures which are alone capable of transmitting to the
manubrium a stimulus adequate to evoke the movement** of
localisation. In its unmutilated state this Medusa is at

intervals perpetually applying the extremity of its manu-
brium to one part or another of the margin of the bull,

the part of the margin touched always bending in to

meet the approaching extremity of the manubrium. I

some cases it can be seen that the object of thh co-ordi-

nated movement is to allow the extremity of the manu-
brium— /.<•., the mouth of the animal—to pick oft a small

particle of food that has become entangled in the mai-
ginal tentacles. It is therefore not improbable that in

all cases this is the object of such movements, although

in most cases the particle which is caught by the tentacles

is too small to be seen with the naked c\c. As it is thus
1

no doubt a matter of great importance in the economy of

this Medusa that its marginal tentacles should be very
j

sensitive to contact with minute pait.cles, so that a

very slight stimulus applied to them should start the

co-ordinated movements of localisation, it is not surpris-
,

ing that the tentacular rim should piesent nerve-ending*

so far sensitive that only by their excitation can the

reflex mechanism be thrown into action. 13 ut if such is

the explanation in this case, it is curious that in Tiarepv*
vidimus every part of the bell should be equally capable

of yielding a stimulus to a precise!) similar reflex

action.

In pursuance of this point I tried the experiment of

cutting off portion* of the margin, and •stimulating the

bell above the portions of lhe inaio.ni 10hi. h f had remo:\ d.

I found that in this ca-e the manubrium did not remain

passive as it did when the 7vhole margin of the bell was
removed

;
but that it made ineffectual efforts to find the

offending body, and in doing so always touched some
part of the margin which was still unmutilated. I can

only explain this fact by supposing that the stimulus

supplied to the mutilated part is spread over the bell, and
falsely referred b) the manubrium to some part of the

sensitive—/>., unmutilated— margin.
But to complete thU account of the localising move-

ments it is necessary to state one additional fact which,

for the sake of clearness, I have hitherto omitted. If

any one of the four radial tubes is irritated, the manu-
brium will correctly localise the seat of irritation, whether

or not the margin of the bell has been previous!) lemotcd.

This greater case, so to speak, of localising stimuli in the

course of the tudial tubes than anywhere else in the

umbrella except the margin, corresponds with w li.it I

found to be the case in J\ indiums, and probably has a

direct reference to the distribution of the principal nerve-

tracts.

On the whole, therefore, contrasting this case of locali-

sation with the closely parallel case presented by T.

Indi an*, I should say that the two chiefly differ in the

freshwater Medusa, even when unmutilated, not being

able to localise so promptly or so certainly: and in the

localu.it ton being only performed with reference to the

margm and radul tubes, instead of with reference to the
whole excitable surface of the animal.

All marine Medusa1 are very intolerant of fresh water,
and therefore, as the freshwater species must presumably

have had marine ancestors, 1
it seemed an interesting

question to determine how far this species would prove
tolerant of sea water. For the sake of comparison I shall

first briefly describe the effects of fresh water upon the
marine species.- If a naked-eyed Medusa which is

swimming actively in sea water is suddenly transferred

to fresh water, it will instantaneously collapse, become
motionless, and sink to the bottom of the containing

vessel. There it will remain motionless until it dies
;
but

if it be again transferred to sea water it will recover,

provided that its exposure to the fresh water has not been
of too long duration. I have never known a naked-eyed
Medusa survix c an exposure of fifteen minutes

;
but they

may survive an exposure of ten, and generally survive an
exposure of fi\e. But although they thus continue to live

for an indefinite lime, their vigour is conspicuously and

permanently impaired. While in the fresh water irrita-

bility persists foi a short time after spontaneity has

ceased, and the manubrium and tentacles are strongly

retracted.

Turning now' to the case of the freshwater species,

when first it is dropped into sea water at 85° there is

no change in its movements for about fifteen seconds,

although the tentacles may be retracted . But then, or a

few seconds later, there generally occurs a series of two or

three tonic spasms separated from one another by an
interval of a few seconds. During the next half minute

the ordinary contractions become progressively weaker,

until they fade away into mere twitching convulsions,

which affect different parts of the bell irregularly. After

about a minute from the time of the first immersion all

movement cease*, the bell remaining passive in partial

systole. There is now no vestige of irritability. If

transferred to fresh water after five minutes exposure,

;

there immediately supervenes a strong and persistent

tonic spasm, resembling rigor mortis, and the animal

;

remains motionless for about twenty minutes. Slight

twitching contractions then begin to display themselves,

j

which, however, do not affect the whole bell, but occur

I partially. The tonic spasm cortinues progressively to

increase in severity, and gives the outline of the margin a

very irregular form ; the twitching contractions become
weaker and less frequent, till at last they altogether die

away. Irritability, however, still continues for a time—

a

nip with the forceps being followed by a bout of rhyth-

mical contractions. Death occurs in several hours in

i
strong and irregular systole.

: I f the exposure to sea water has only lasted two minutes,

1 a similar scries of phenomena arc presented, except that

I the spontaneous twitching movements supervene in much

I

lea* time than twenty minutes. But an exposure of even

one minute may determine a fatal result a few hours after

I the Medusa has been restored to fresh water.

|

Contact with sea water causes an opalescence and

essential disintegration of the tissues, which precisely

ie*emble the effects of fresh water upon the marine

Medusa*. When immersed in sea water this Medusa

floats upon the surface, owing to its smaller specific

gravitv.
.

In diluted sea water (50 per cent.) the preliminary tonic

spasms do not occur, but all the other phases arc the

same, though extended through a longer period. In sea

water still more diluted (1 in 4 or 6) there is a gradual

loss of spontaneity, till all movement ceases, shortly after

which irritability also disappears
;
manubrium and ten-

tacles expanded. Aftci an hour's continued exposure

intense rigor mortis slowly and progressively develops

itself, so that at last the bell has shrivelled almost

to nothing. An exposure of a few minutes to this

strength places the animal past recovery when restored

* J/jok.ng to the enormous number of marino species of Medusa:, it ii

murh nnre probable that the freshwater species were derived from them,

than that tl»t> were derived from a freshwater ancestry.

» For full account, see Vhii. Trans.
,
vjl. dxvu., pp. 744*745*
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to fresh water. In still weaker mixtures (1 m 8, or 1 m 10)

spontaneity persists for a long time ;
but the animal

gradually becomes less and less energetic, till at last it

will only move in a bout of feeble pulsations when irri-

tated. In still weaker solutions (i. in 12 ?
r 1 in

f
J 5 )

spontaneity continues for hours, and in solutions of from

i in ic to 1 in 18 tlic Medusa will swim about for days.

It will be seen from this account that the freshwater

Medusa i=> even more intolerant of sea water than are the

marine species of fresh water. Moreover the freshwater

Medusa is beyond all comparison more intolerant of sea

water than are the marine species of brine. For 1 have

previously found that the marine species will survive

many hours’ immersion in a saturated solution of salt.

While in such a solution they arc motionless, with manu-
brium and tentacles relaxed, so resembling the freshwater

Medusa shortly after being immersed in a mixture of

i part sea water to 5 of fresh ;
but there is the great

difference that while this small amount of salt is very

quickly fatal to the fresh-water species, the large addi-

tion of salt exerts no permanently deleterious influence on

the marine species.

We have thus altogether a curious set of cross relations.

It would appear that a much less profound physiological

change would be required to transmute a sea-water jelly-

fish into a jelly-fish adapted to inhabit brine, than would
be required to enable it to inhabit fresh water. Yet the

latter is the direction in which the modification has taken

place, and taken place so completely that sea water is

now more poisonous to the modified species than is fresh

water to the unmodified. There can be no doubt that

the modification was gradual—probably brought about by
the ancestors of the freshwater Medusa penetrating

higher and higher through the brackish waters of estuaries

into the frcdi water of rivers—and it would, 1 think, be
hard to point to a more remarkable case of profound
physiological modification in adaptation to changed con-
ditions of life. If an animal so exceedingly intolerant of

fresh water as is a marine jelly-fish may yet have all its

tissues changed so as to adapt them to) thrive in fresh

water, and even die after an exposuic of one minute to

their ancestral element, assuredly we can see no reason
why any animal in earth or sea or anywhere else may not
in time become fitted to change its element.

George J. Romanes

NOTES
The Fiftieth. Annual Meeting of the British Association will

commence on Wednesday, August 25, 18S0, at Swansea. The
President Elect is Andrew Crombie Ramsay, LL.D., F. R.S.,
Director-General of the Geological Survey of the United
Kingdom and of the Museum of Practical Geology. The Y ice-

presidents Elect arc : The Right lion, the Earl of Jersey, the

Mayor of Swansea, the lion. Sir W. R. Grove, D.C.L., F.R.S.,
11 . Ilussey Vivian, M.P., F.G.S., L. LI. Dillwyn, M.P., F.L.S.,

J. Gwyn Jeffreys, LL.l)., F.R.S, ; and the General Secretaries

:

Capt. Douglas Gallon, C.B., D.C.L., F.R.S., 12, Chester

Street, Grosvenor Place, London, S.W., Fhilip Lutley Sclater,

Ph.D., F.R.S.
, 11, Hanover Square, London, W.

;
Assistant-

Secretary
; J. E. II. Gordon, 22, Albemarle Street, London,

W. ; General Treasurer: Trof. A. W. Williamson, Ph.D.,
LL.D., F.R.S., University College, London, W.C.

;
Local

Secretaries: W. Morgan, Ph.D., F.C.S., and James Strict,
Swansea ; and Local Treasurer; R, J, Letcher, Swansea,
The Sections are the following A.—Mathematical and Physi-
cal Science.—President : Prof. W. Grylls Adams, F.R.S. Vice-
Presidents : C W. Merrifield, F.R.S.

; C. W. Siemens, D.C.L.,
F.R.S. Secretaries: W. E. Ayrton; J. W. L. Glaisher,
F.R.S.

; Oliver J. Lodge, D.Sc. ; Donald McAlister, B.Sc.
(Recorder), B.—Chemical Science.—President

: John Henry

Gilbert, Ph.IX, F.R.S. Vice-Presidents: I. Lowthian Bell,

F.R.S. ; William Crookes, F.R.S. ;
W. Chandler Roberts,

F.R.S. Secretaries : Harold B. Dixon, F.C.S. : Dr. W. R.

Eaton-Hodgkinson
;
P. Phillips-Bedson, D.Sc., F.C.S.

; J. M.
Thomson, F.C.S. (Recorder). C.—Geology.—President II.

Clifton Sorby, LL.D., F.R.S. Vice-President: Prof. Archi-

bald Geikie, LL.D., F.R.S., L. and E., Warington W. Smyth,

F.R.S. Secretaries: W. Topley, F.G.S. (Recorder); W.
Whitaker, F.G.S. D.—Biology.—President : A. C. L. G.

Gunther, M.D., F.R.S. Vice-Presidents: F. M. Balfour,

F.R.S.; Prof. Newton, F.R.S.; F. W. Rudler, F.G.S.

Secretaries : G. W. Bloxam, F.L.S. (Recorder)
;
Prof. M‘Nab,

M.D, (Recorder); John rricstley ; Howard Saunders, F.Z.S.

K.—Geography.—President : I.ieut. -General Sir John Henry

Lefroy, C.B., K.C.M.G., F.R.S. Vice-Presidents Sir

Henry BarUy, G.C.M.G., K.C.B., F.R.S.; Admiral Sir

Erasmus Ommanney, C.B., F.R.S. ; Lieut. -General Sir H. E.

I,. Thuillier, C.S.I., R.A., F.R.S. Secretaries: H. W. Bates,

Assist. -Sec. R.G.S., F.L.S. ; C. E. I). Black; E. C. Rye,

Librarian R.G.S., F.Z.S. (Recorder). F.—Economic Science

and Statistics.—President : George Woodyatt Hastings, M.P.

Vice-Preddents: James Heywood, F.R.S.; William New-

marcb, F.R.S.; Henry Richard, M.P. Secretaries: Noel A.

Humphreys, F.S.S. ; Constantine Molloy (Recorder). G.

—

Mechanical Science.—President : James Abernethy, C.E.

Vice-Presidents * Trof. Osborne Reynolds, F.R.S. ;
Prof.

James Stuart. Secretaries : A. T. Atchison (Recorder) ;
H.

Trueman Wood. The first general meeting will be held on

Wednesday, August 25, at S p.m, precisely, when Prof. G. J-

Allman, M.D., LL.D., F.R.S., L. & E., Pres. L.S., will

resign the chair, and A. C. Ramsay, LL.D., F.R.S., V.P.G.S.,

Director- Gencial of the Geological Survey of the United King-

dom, and of the Museum of Practical Geology, President-Elect,

w ill assume the presidency and deliver an address. On Thurs-

day evening, August 26, at S p.m. f a soiree

;

on Friday evening,

August 27, at S. 30 p.m., a discourse by Prof. W. Boyd Dawkins,

F.R.S., on “Pritmmal Man” ; on Monday evening, August 30,

at S.30 p.m., a discourse by Francis Galton, M.A., F.R.S., on
“ Mental Imagery” ; on Tuesday evening, August 31, at S p.m.,

a soiree

;

on Wednesday, September 1, the concluding general

meeting will be held at 2.30 p.m. On Saturday evening,

August 28, Henry Seebohm, F.Z.S. ,
will deliver a lecture to

the operative classes on “The North-East Passage”; tickets

can be purchased of the local secretaries. A room will be pro-

vided for the reception of apparatus and specimens illustrative

of papers communicated to the sections. Excursions to places

of intercut in the neighbourhood of Swansea will be made on

Thursday, September 2, and short excursions on the afternoon

of Saturday, August 2i>.

We regret to announce the death of M. J. M. Gaugain, the

eminent French electrician, at the age of seventy years. We shall

give some account of his life and work next week.

The Committee for the erection of a statue to Gauss have just

issued a note, from which we learn that on the 27th instant

(11.30 a.m.) the statue—modelled, as we have previously an-

nounced, by Trof. Schafer of Berlin, and cast by Prof. Ilowaldt

—is to be unveiled. The Committee will be happy to have the

names of any English mathematicians or gentlemen who may be

willing, or who intend, to take part in the festivities which are

to accompany the ceremony of unveiling. Applications should

be addressed at once to the Landsyndicus Otto, Gauss Monument
Committee, Braunschweig (Brunswick).

A correspondent, J. II. S., sends us the following notice

of Dr. E. L. Moss, who has shared the fate of the AtaJanta :

—

“ It seems to have escaped the notice of the scientific world the

loss it has sustained in the ill-fated Atalanta. Dr. Edward L.
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Moss, one of the officers on board that vessel, besides being a

surgeon of renown in the navy, was also, in the best sense of

that phrase, a scientific man. His papers read before the

British Association, and his remarks at sectional meetings over

a large range of natural history subjects (I remember such par-

ticularly at the la*t Plymouth meeting) will be fresh in the minds

of many. lie was one who, always observing and storing up
facts, at whatever part of the world he might be, could clearly

and systematically arrange them, and also employ them if re-

quired with convincing force. Such opportunities for observation

were many and various IIU profession, and the high estimation

in which he was held by the naval authorities making him a

picked man for any special service. By no means his least

accomplishment was the masterly way in which he wielded brush
and pen. In the Arctic Expedition of 1875-76 he served on

board H. M.S. Alert
,
and to the astonishment of every one brought

back with him from that expedition a number of most beautiful

finished water-colour paintings and sketches in black and white.

These w*ere all made on the spot in those far o(T regions, and
are. I believe, the only examples in colour, painted from nature,

of those dreary, cold solitudes, and consequently were the first

intimation to the majority of people of the gorgeous effects of

colour to be seen there. I remember him telling me about the

trouble it was to keep his pigments fluid and the devices he had
to resort to to effect that re*ult. Many of these paintings and

drawings (in facsimile), with a vivid and most interesting

descriptive narrative, were published in his book, ‘Shores of

the Polar Sea.’

"

Mr. \V. A. Forces, B.A., the rrosector to the Zoological

Society, is leaving England by the mail learner to-day for a

short visit to the province of Pernambuco, Brazil. One of the

chief objects of his visit w ill be to obtain specimens in spirit of

the various Neotropical Mcsomyodian Passers, as well as of

and other birds. During his absence all communica-

tions relating to animals in the Gardens, &c., should be addressed

to Mr. J. J. Lister, B. A., who has undertaken Mr. rorhes’s

pro-ect orial duties during the absence of the latter.

i

The numerous friends of the late Prof. A. IT. Garmd will be

glad to hear that a “Ganod Memorial Fund** ha- been set on
j

foot, with the object of reprinting, in a complete and separate
j

form, all his published papers, both physiological and zoological.

We hope to be able to announce further particulars <-h irtlv.
j

Amongst the peculiar institution-, of Pari- are the street

astronomer*, who exhibit through their telescopes the moon,
|

sun-spot*, comets' tails, and other celestial objects, according to

circum-tances. Their charges vary from id. in the suburbs to

5d. on the Place de la Concjrde or the Place Ycnduine, where

the instruments are not unworthy of a regular ob ervatorv. At

the l.a*t monthly meeting of the scientific journalists M. Flam* 1

marion read an address sent to him by the corporation of these

itinerant teachers of the marvels of the heavens. They state

that from the beginning of the publication of the “Astronomic

Populaire** the number of their cu-tomers has more than

d >ubled.

The e~tablishment in Paris of a system of pneumatic chicks

has not put a stop to the experiments for transmitting the ob-

servatory time by electricity not only to the several public clocks

of Pan*, but all over France, taking advantage of the tele-

graphic wires. A commission has been appointed by the

Municipal Council of Paris to select between the several systems

vhich have been proposed on competition.

Among the statues which have been exhibited in the Salon
at the Palais de l

1

Industrie, Paris, two large monuments, to com-
memorate Denis Papin at Blais and Leverrier at Paris, have
largely attracted public notice. The astronomer is represented

erect, wearing his usual dress, and supporting in his left hand a
celestial sphere ; the right is pointing to the heavens.

The U.S. Congress, we learn from the Electrician
, has voted

the sum of 15,000 dollars for a statue of the late Prof. Joseph

Henry, to be placed in the grounds of the Smithsonian

Institution.

The Colonies draws attention to the establishment of a
“ School of Agriculture ” at Canterbury, New Zealand, vrith the

object of affording students the opportunity of acquiring a

thorough knowledge of the science and practice of agriculture.

IFe institution, which is under the direction of Mr. W. E. Ivey,

M.K.A.C., F.C.S., is situated near Lincoln, about twelve miles

from the city of Christchurch
;
and .in "addition to the school

buildings—comprising lecture theatre, library, museum, chemical

hd oratory, &c.—has attached to it a farm of 500 acres of land

of various qualities, from rich swamp pasture land to light and

comparatively thin soil overlying shingle. A portion of the

farm is devoted to experimental purposes to test the value of

different methods of cultivation, the effect of manures on various

crop*, the qualities of indigenous and exotic graces, and the

suitability and comparative worth of ’new varieties of cereals,

root*, fodder, and other plants. The students will be required

to take part in the regular daily practical work of the farm, to

acquire a practical knowledge of ploughing and every other kind

of farm work, the use of implements and machinery, ihc manage-

ment of stock, and the making of cheese and butter. They will

also receive practical instruction in agricultural chemistry in the

laboratory. Land surveying and levelling will be undertaken at

*uitable times for practice m the use of instruments, in measuring

land, in harvest and other piece work, and for taking levels for

drainage purposes. Lectures and instruction will be given to

various subjects connected with agriculture, chemistry, botany,

entomology, veterinary medicine, &c. Under the present rules

candidates for adini-sion as re*idcnt students are requited to pass

j

a preliminary examination ; and must be between the ages of

fifteen and nineteen.

From the reply of Earl Spencer last Thursday in the House of

Lord* to a question as to the teaching of agricultural .science by the

Science and Art Department, we are glad to find that at least the

“ utility ” of science is beginning to be recognised in high places.

“ There was no more important matter/' the Lari said, “than

the application of science to the art of agriculture. Great atten-

tion had of late years been very properly called to the great aid

which science gave to the various classes of manufacturers and

producers ; and that principle applied with quite as great force

j

to agriculture as to any other art. That was c c pecially the ca* c-

|

at the pre-ent moment, when the country was inquiring narrowly

I into the whole of our agricultural system If science cuuld

enable our agriculturists to produce m rc fiom the land than

they had hitherto done it would add another to the many meful

thing* it had been the means of accomplishing. It had been

decided, ’ the Earl went on to state, “by the department, in

con*equencc of the pressure for accommodation for science

da ses and for instruction in vanous branches, not to have a

special class for agricultural science this year, seeing that botany,

geology, and chemistry» which were so intimately connected

with agriculture, were taught separately. Since he had come

into office, however, the department had decided that a class for

agriculture should be held in August next.”

The Midland Union of Natural History Societies held its

third annual meeting at Northampton on Thursday and Friday

last, 17th and 18th inst., under the presidency of Sir Herewald

Wake, Bart. The Union consists of twenty-four societies in

the central counties, and numbers nearly 3,000 member*. Its

object is to encourage natural history studies, and to make local

students residing far apart known to each other. So far its



NATUREJune 24 ,
1880]

success has been most marked. At Birmingham in 1878, at

Leicester last year, and at Northampton this year, it has

brought together naturalists from Nottingham, Burton, Leicester,

Bedford, Peterborough, Hereford, Welshpool, Shrewsbury, Chel-

tenham, Stroud, Birmingham, and other places, and has afforded

opportunities for intercourse between many who were previously

strangers. The presidential address was brief, but interesting

and suggestive. Lord Lilford took part in the proceedings, and

read an admirable paper on ornithological topics. lie exhi-

bited nearly 200 specimens of birds taken chiefly in North

Northamptonshire, the bulk of which he presented to the

Northamptonshire Naturalists Society, of which he is president.

The report of the council gave an outline of work done by the

various societies in the Union during the past twelve months.

In the evening an interesting scientific conversazione was provided

in the Town Ilall, and was largely attended. On Friday the

members divided into two parties, one of which explored the

geology of the district under the guidance of Mr. Hull; the

other, led by Mr. Scriven, visited Castle Ashby, the scat of the

Marquis of Northampton, and devoted the bulk of their time to

botanising in Yardley Chase, &c. The meeting was in every

way a success. The next year’s meeting will be held at

Cheltenham, and Dr. T. Wright, F.R.S., is the president elect.

M. Dauur£e, director of the French School of Mines, has

published an essay on Descartes, ’in which he summarises the

services rendered by that philosopher to science. He reminds

his readers that Descarte, advocated the theory of an igneous

origin for the earth, and he enters into a lengthened discus ion

of the objections which may be raised against the theory of actual

causes, advocated by Lyell.

The City and Guilds of London Institute for the Advance-

ment of Technical Education has definitively accepted from Her
Majesty's Commissioners for the Exhibition of 1S51 a rite foi the

Central Institution in Exhibition Road. The site is 300 feet

long, and is between the temporary French and Belgian Courts.

The advantages of this site are its proximity to the museums and
libraries, and science and art schools of South Kensington. The
central institution, when erected, will be used for the training of

teachers, and will provide the highest technical instruction to

students who have already obtained smell a knowledge of the

elements of science a,, is furnidled by the School of Mines and
other scientific institutions.

Reports continue to appear of the uuu->ual quantity of drift

ice met with in the North Atlantic by vessels sailing between
this country and America. Do not these 4

‘ numerous fields of
ice ’ met wdth indicate an unusually eaily and extensive break-up
of the Arctic icc-dieet, and extreme meteorological conditions
in the Polar area i

Mr. I4 hank Bui k LAND has been aw'aided a gold medal and
a decorated diploma of honour by the authorities of the Beilin

International Fishery Exhibition.

rj.Rii Marc Dechevrens, the Director of the Zikawci
Observatory, near Shanghai, lias lately published an important
essay on the disastrous typhoon of July 31, 1879, accompanied
by remarks on other typhoons in the autumn of the same year.

By recent intelligence from New South Wales we learn that
very rich silver lode*-, with a large quantity of gold, had been
di covered at the Nambuccra River, and that gold had abo been
found near Moama, on the Murray.

In his just published Consular Report from Saigon, Mr.
Tremiett furnishes some further notes respecting hwan^nao, to
which we have referred on a previous occasion. It i.s said to l>e

a bush, ami to present something of the appearance of ivy
; it is

only found in mountains of lime tone formation. It is said to
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cure the bite of the most venomous serpents, and has been suc-

cessfully employed in curing cancer and principally leprosy, in

the treatment of w hieh it has never given other than satisfactory

results. The native physicians, Mr. Tremiett remarks, distin-

guish thirty-six kinds of leprosy, the most common attacking the

feet and hands ; it is considered to be hereditary, and is usually

contracted by children at the age of puberty. After some gene-

rations it has been noticed to confine itself to either the male or

the female members of the family ; the disease is considered

contagious, wddeh only would account for the large number of

lepers in Tongking,

In the last aeronautical ascent which w*as made at Rouen on

Monday, June 13, by M. Jovh, M. Desmaret, one of the aero-

nauts, tried with success to take photographs of the land below.

About fifteen different views were taken by him, and are

wonderfully executed. The car had a hole in the centre, and

the photographic apparatus was supplied w ith a patent obturator

working in one-hundredth of a second. The photographs were

of course taken by instantaneous process.

We notice some interesting geological researches by M.
Kontkevitch on the eastern slopes of the Oural Mountains.

They will be an important addition to the w'ell-known map of

the western slope published some years ago by Prof. Moller.

W e have received the tenth volume of the Memoirs of the

St. Petersburg Society of Naturalists, which contains, besides

the minutes of meetings of the Society, a series of interesting

papers A risume of our knowledge on the Silurian in the

Governments of St. Petersburg and Esthoma, by Prof. Friedrich

Schnudt
;
on the ornithological fauna of the marshes of the district

Uman (province KielT), by G. Th. Gobcl ; a monograph on the

sponges of the White Sea, by K. S. Merejkovaky ; on the alga;

of the Gulf of Finland, by Chr. Gobi
; ornithological observa-

tions on the province of Ryazan, by P. Pavloflf; on the birds

of the tracts betu een the Amou and Kouvan-djarma Rivers, by

M. BoutleroiT; on the structure of the eye-like spots in certain

fishes, by MM. Ousoff ;
and a fl ira of the Phanerogams of the

Government of Tver, by A. A. Bakounin.

In the Sessional Proceedings of June 4 of the National Associa-

tion for the Promotion of Social Science will be found an

extremely interesting discussion of the subject of educational

pres ure among girl<, by various ladies connected with well-

known girls’ schools, and others.

The additions to the Zoological Societ)’* Gardens during the

past week include two Rhesus Monkeys {Maca:in crythncus)

from India, presented respectively by Mr, W. Connell, and Mr,

George L. Amlnt ; a Qujca Op ;s>uia {Diddphys quica) from

Demerara, presented by Cnpt. E. Ball ; an Azara’s Fox (Cams
azaur) from South America, presided by Mr. Edward Cooper;
a Greater Sulphur crested Cockatoo ( Cacatua galej'ita) from
Australia, presented by Mrs. M. A. Brown ; two Common Gulls

(Lams unties), European, presented by Mr. J. Castell; a
Dominican Gull {Lams dominuanus, jz\ ?) from New Zealand,

presented by Capt. R. Bower ; a Buzzard {Puteo sp . inc.)

from Tasmania, presented by Capt. J. Seaborne ; a Salt Water
Terrapin {Clemmys terrapin

)

from North America, presented by

Mr. A. D. Bartlett
;

a Common Ocelot {Peiis parda Iis) from
Demerara, a Brown Capuchin ( Celms faiuellm) from Guiana,

a Weeper Capuchin [Cebus capucinus) from Brazil, an Australian

Crane (Urns austialasiam
)

from Au-tralia, deposited; two
Virginian Deer {Cariacus virginianus) from North America,

four Beautiful Finches (Estidda bdla) from Australia, pur-

chased ; a Leonine Monkey (Afacacus leoninus) from Arracan, a
Slow Loris {Nycticcbus tardigradus) from Malacca, two Bay
Bambuo Rats {Rhizomys badius) from India, two Sumatran
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Wild Dog* (Canis ruiiJans) from Sumatra, a Javan Adjutant

{LtptoptimtjaoeMuus) from Java, received in exchange ; a Wapiti

Deer {Cervus canadensis), an Axis Deer (Cervus axis), bom in

the Gardens ; three Siamese Pheasants [Euplocamus pralatus),

two Horned Tragopans {Ceriomis satyra\ two Peacock Pheasants

(Pol/pUctron chinquis), fotur Mandarin Ducks (Aix gdUrkulatd
),

fpur Variegated Sheldrakes {Tadoma varicgata), bred in the

Gardens.

from the orbit of Jupiter only 0*36 of Ate earth’s mean distance
from the sun, and so close an approach of the two bodies Would
almost certainly result in the impression upon the comet of an
orbit, materially differing from that in which it moved previously

;

this we know has occurred in several instances since the motions
of comets have been rigorously investigated, a notable case being
that of Bronen’s comet, whim is now moving in an orbit into
which it was thrown by its encounter with Jupiter in May, 1849*

OUR ASTRONOMICAL COLUMN
Kepler's Nova of 1604.—The vicinity of this object is now

favourably situate for observation in the evenings, and it is

well Worth while to keep a close watch upon one or two small
stars near the position deduced for Kepler’s object by Prof.

Schonfeld from the observations of David Fabricius, which he
considered preferable to those of Kepler and his pupils, given
in his celebrated work, “ De Stella nova in pede Serpentarii,”
more especially upon a star of the twelfth magnitude, or fainter,

observed by Prof. Winnecke in 1875, which is close upon the
place of a star of the tenth magnitude inserted on Chacomae’s
chart, but not afterwards found of this degree of brightness, and
which is still more significant, almost exactly m the position of

Kepler’s object assigned by the observations of Fabricius, The
most convenient reference star in this neighbourhood is one
meridionally observed by Argelander, No. 16872 of Oeltzen’s

Catalogue, a bright ninth magnitude, the position of which for

the beginning of the present year is in R.A. 17)1. 23m. 52*25,,

N.P.D. Ill0 23* 22
f/

\ Schonfeld ’s place of Nova 1604 for the

same epoch is in R.A. 17b. 23m. 26*93., N.P.D. m° 22' 32";

Winnecke's star precedes Argelander’s 33 ‘2s., in 2^7 less

N.P.D. There is a somewhat brighter *tar preceding Arge-
lander’s i8*8s. with l'*6 greater N.F.D., which, after several

years* observation, has not exhibited any sensible fluctuation of

magnitude. Attention should be chiefly directed to Winnecke’s
object, and it would be desirable to know its present magnitude,

Which some reader of this column may have the opportunity of

polling upon record ; we would, however, suggest its frequent
observation.

There is no reason to suppose, notwithstanding the name of
u temporary stars ” which has been attached to them, that either

Tycho Brahe's famous star of 1572, Kepler’s of 1604, or the

less conspicuous star discovered by Anthelm in 1670, have died

out ; on the contrary, in all three cases there are now small stars

dose upon the best positions which we can assign to the objects

of those years, in which some fluctuations of brightness have

been remarked after very careful observation.

Westphal’s COMET (1852 IV).—In Mr. Chamber’s u efu^

manual of astronomy there is an oversight with respect to the

orbit of the comet discovered by Westphal at Gottingen in June,

1852, the elliptic character of which was first made apparent by
the computations of Mr. Marth towards the end of the same
year. Elements derived from the earlier calculations are given

m place of the definitive orbit deduced by Dr. Axel-Moller or

the aigiilar very completely-investigated orbit by the discoverer
;

hence, the comet is credited with a period of revolution which is

certainly ten years in excess of that belonging to the ellipse in

which it was moving daring its appearance in 1852. Dr. Axel-

Moiler's orbit is as follows :

—

Perihelion passage, 1852, October 1276278 G.M.T.

Longitude of perihelion ... ... 43 14 8
j

Mean equinox,

,, ascending node ...346 949 )
1852 0

Inclination 40 54 28
Angle of excentricity 66 42 8*36

Log. semi-axis major 1 *1855845
Motion—direct.

With these elements we find :

—

Semi-axis major 1 5
,

33 I S

„ minor 6*0637

Excentricity 0*9184625
Aphelion distance 29*4129
Perihelion distance 1*2501

Revolution 60*031 years

It is easy to see by what action the comet has been at some
Past bme in all probability fixed in this orbit till similar
perturbation recurs. In a true anomaly of 126* 30* after peri-
helion or in eclipfical longitude 168* 52*, the comet is distant

GEOGRAPHICAL NOTES
In yesterday’s Times is a letter from Mr. Thorndike Rice,

giving details of the programme of the expedition to Central

America, under the leadership of M. Charnay, for the explora-
tion of the ancient monuments there, and to which we referred

some time ago. Casts will be taken of all important bas-reliefs

and inscriptions, part of which will be deposited in the Smith-

sonian Institution, and part sent to Paris. Details of the work
of the expedition will be published from time to time in the

North American Review.

Considerable attention is still attracted in Australia to th*
supposed existence in recent years of a survivor of Leichhardt’s
great exploring expedition, which disappeared in 1848. Nume-
rous lengthy communications have been published by the Colonial
press, which tend to confirm the belief that an aged European,
not improbably Classen, as we have before mentioned, was living

with the blacks near the Queensland border until some four years
ago. A man has ako come forward at Sydney and made a
curious statement to the effect that he was a sailor on board a
steamer which was sent by the South Australian Government in

1867 to take cargo to the Roper River, Gulf of Carpentaria, and
that on landing some ten miles to the south of the mouth of that

river he met natives who told him that three days journey up the

river there was an old white man with a very long beard. The
position mentioned would, it is thought, be very near the Ekey,
where it has been before suggested that something might oe
found out about the fate of Leichhardt's party. It is to be
regretted that the different persons who have contributed items

of information did not come forward sooner with their contribu-

tions, however small, towards the solution of this mystery, as it

might have been cleared up ere this.

The s.s. Eira, recently launched, left Peterhead on Saturday

morning for the Arctic regions on a voyage of discovery. She
has a crew of some twenty-five, and carries a photographer, the

same who accompanied Capl. Nares, and a doctor. The steamer

has been coaled and prov sioned for two years, but her return is

expected before that time.

The Ontario correspondent of the Colonies and India states

that the construction of the long-talked of railway across the

island of Newfoundland has at length been decided upon j it

will be 350 miles long, and will be of great benefit to the inland.

In his report on the department of maps, charts, &c., at the

British Museum, Mr. Major notes the undermentioned interesting

additions during the past year :—A large English chart on parch-

ment of the coasts of Brazil and Africa of the early date of 1647,

bearing the legend, “made by Nicholas Comberford, dwelling

neare to the West end of the Schoole House, at the XX signe of

the Flat in Radcliffe, anno 1647.” Also two illuminated and
gilt MS. maps on parchment, the one of the coasts of Florida,

New Spain, and Africa (1688), and the other of the West Indies

( 1 698) . These are by Jose da Costa Miranda. Another valuable

acquisition is an important plan of Paris in seventy-two sheets,

constructed by Varniquet, and finished in I791
*
after thirty years

labour.

The new number of the Belgian Geographical Society's

Bulletin opens with a paper on the geography of Lake Tan-

ganyika, which was prepared by Lieut. -Col. Adan for the

committee of the International African Association ; it is illus-

trated by an interesting reproduction on one sheet of various

maps, exhibiting the views of cartographers on the shape of the

lake. The other papers are by Dr. Litton Forbes on the Island

of Rotumah, and by M. A. J. Wauters on the African elephant.

sm JOHN LUBBOCK ON THE HABITS *OF
ANTS

F a further contribution of hU ob*rmtion» toward* elucidating

the economy and habits of these insects, laid before the last

meeting of the Linnean 6ociet, (June tfl, Sir John commenced
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by rekting lug fresh experiments on their powers of commnmca-

tion, Among others a dead blue-bottle fly w« pinned down,

and after vain efforts at removal the selected ant hied home, and

emerged with friends who slowly, and evidently incredulously,

followed their guide. The latter starting off at a great pace

distanced them, and they returned, agate, however, to be

informed, come out and at length be coaxed to the prey. In

the several experiments with different species of ants and under

varied circumstances, these seem to indicate the possession by

ants of something approaching language. It is impossible to

doubt that the friends were brought out by the first ant, and as

she returned empty handed to the nest the others cannot have

been induced to fallow merely by observing her proceedings.

Hence the conclusion that they possess the power of requesting

their friends to come and help them. For other experiments

testing the recognition of relations, although the old ants had

absolutely never seen the young ones until the moment, some

days after arriving at maturity, they were introduced into the

nest, yet in all cases they were undoubtedly recognised as

belonging to the community. It would seem, therefore, to be

established that the recognition of ants is not personal and
individual, and that their harmony is not due to the fact that each

ant is acquainted with every other member of the community. It

would farther appear from the fact that they recognise their friends

even when intoxicated, and that they know the young bom in

their own nest, even when they have been brought out of the

chrysalis by strangers, indicating, therefore, that the recognition

is not effected by means of any sign or password. With regard

to workers breeding, the additional evidence tends to confirm

previously-advanced views, that when workers lay eggs males

are always the issue of these. Without entering into details of

instances it may broadly be affirmed that in the queenless nests

males have been produced, and in not a single case has a worker

laid egg» which have produced a female, either a queen or a

worker. On the contrary, in nests possessing a queen, workers

have been abundantly produced. The inference to these curious

physiological facts leads to the presumption that, as in the case

of boss, s6 also in ants, some special food is required to develop

the female embryo into a^queen. In Sir John’s nests, while from
accidents and other causes many ants are lost during the summer
months, in winter, nevertheless, there are few deaths. As to

the age attained, specimens of Formica fusca and F. sanguinea,

still lively, are now four and others five years old at least. The
behavioor to strange queens often results in their being ruthlessly

killed
;
yet as communities are known to have existea for years,

queens must occasionally have been adopted. With the view of
trying how far dislike and passion might be assuaged by a formal
temporary acquaintance a queen of F, fusca was introduced into

a queenless nest, but protected by a wire cage, and after some
days the latter removed, bnt the queen was at once attacked*

Mr. McCook, nevertheless, relates an instance of a fertile queen
of Crcmastogaster lincolata having been adopted by a colony of
the same species.

Such difference in conduct, Sir John suggests, may be due to
his own ants having been living in a republic ; for it is affirmed
that bees long without a queen are strongly averse to adopt or
accept another. Furthermore, if a few ants from a strange nest
are put along with a aueen they do not attack her, and if other
ants are by degrees added the throne is ultimately secured. In
pursuance of experiments to test the sense of direction, some
ants were trained to go for their food over a wooden bridge
made up of segments. Having got accustomed to the way,
afterwards when an ant was in the act of crossing, a segment
was suddenly reversed in direction, evidently to the ant’s dis-

comfiture ; she then either turned round, or, after traversing the
bridge, would return. When, however, similar pieces of wood
w*re placed between nest and food, and the ant at the middle
piece, those at the ends being transposed, the ant was not dis-
concerted. In other instances a circular paper disk was placed
on a paper bridge, and when the ant was on the disk this was
revolved, but the ant turned round with the paper. A hat-box
with holes of entrance and exit pierced at opposite sides was
planted across the line to the food ; when the ant had entered
and the box turned round, the ant likewise wheeled about,
evidently retaining her sense of direction. Again, with the
insect en route

,
when the disk or box with the ant within was

merely drifted to the opposite side of the food without being
turned round, the ant did not turn round, bnt continued in what
ought to have been the direction to the food, and evidently was

'

«*rprifted at the result on arrival at the spot where the food had

previously been. To ascertain whether ants make sounds audible
to one another, the use of the telephone was resorted to, but the
results were negative. These experiments may not be conclu-

sive, for the plate of the telephone may be too stiff to be set in

vibration by any sounds which the ants produced. As opposed
to the opinion expressed by M. Dewitz, Sir. J. Lubbock regards

the ancestral ant as having been aculeate, and that the rudi-

mentary condition of the sting in Formica is due to atrophy,

perhaps attributable to disuse. A ground plan of the nest of

Lasius niger is now given by Sir John, which exhibits an intri-

cate, narrow, and winding entrance-passage; the main nest

cavity is further supported by» pillars, and here and there by
islands

;
protected recesses 'obtain,'evidently strategical retreats

in times of danger. Studying the relations and treatment.of the
aphides, or plant-lice of the ants, Sir John clearly demonstrates
that not only are the aphides .kept and protected in the ants’

nests, but the -eggs of Aphis laid outside on the leaf-stalks of its

food-plant in October, when exposed to risks of weather, are care-

fully brought by the ants into their nests, and afterwards tended by
them during the long winter months until March, when £he young
ones are again brought outand placedon the youngvegetableshoots.
This proves prudential motives, for though our native ants may
not lay up such great supplies of winter stores of* food as do
some of those found abroad, they thus nevertheless take the

means to enable them to procure food during the following

summer. The fact of European ants not generally laying up
abundant stores may be due to the nature of weir food. Insects

and small animals form portions of their food, and these cannot
always be kept fresh. They may also not have learnt the art of
building vessels for their honey, probably because their young
are not kept in cells like those of the honey bee, and their pupse
do not construct cocoons like those of the humble bee. Rela-
tively to their size our English ants nevertheless store propor-
tionally ; for if the little brown garden ant be watched milking
their aphides, a marked abdominal distension is observable.
The paper concludes by the history and technical description of
a1 new species of Australian honey ant. This corroborates

WestmaeTs strange account of the Mexican species; certain

individual ants being told off as receptacles for food, in short

they become literally animated honey pots.

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE

The committee of management of the Royal Agricultural

College, Cirencester, have just established two scholarships of
25/. and 10/. respectively, to be open to all students of the
college, and to be awarded three Umes every year in accord-
ance with the results of the sessional examinations. The first

award will take place after the Christmas examination of the
present year. The vellum certificates and book prizes, and the
gold medals, will be continued as heretofore.

The first session of the representative Conseil Superieure de
l’lnstruction Fublique of France was closed on June 17, by an
address pronounced by M. Jules Ferry. The result of the

deliberations has been to raise the standard of Baccalaureate the

first step in French classical honours ; the time allotted to Greek
and Latin in the course of studies has been curtailed at die
expense of themes and versification, and allotted either to
science or to living languages. The work of the next session

will be to organise the scientific instruction. Sharp discussions

are expected between the delegates who wish to organise a special
course of instruction for sciences, and those who stick to the old
scheme of making the preparation for the Government schools a
supplement to classical instruction.

SCIENTIFIC SERIALS
Annalen der Physik und Ckemie, No. 5.—On tones generated

by a limited number of impulses, byW. Kohlrausch.—On torsion,

by E. Warburg.—On stationary vibrations of a heavy fluid, byG.
Kirchhoff. On the propagation of electricity by current water,
and allied phenomena (continued), by E. Dorn.—On the new
relation discovered by Dr. Kerr between light and electricity, by
W. C. Rontgen.—On some new researches on the uteri length
of path of^ molecules, by R. Clausius.—Researchet on heat-
conduction in liquids, by H. F. Weber.—^searches on the
height of the atmosphere and the constitution of gaseous eeles-
tial bodies (continued), by A. Ritter.—On ultra-violet rays (con-
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tinned), by I. L. Schonn.—On a new simple condensation-

hygrometer, by A. Matem.—On a general proposition of Herr
Clausius in reference to electric induction, by G. J. Legebcke.

—

On an optical illusion in looking at geometrical figures, by W.
Holts.—Reflection and refraction of light on spherical surfaces,

supposing finite angle of incidence, by F. Lippich.

American Journal of Science, May.—Outlet of Lake Bonne-
ville, by G. K. Gilbert—Chemical and geological relations of the
atmosphere, by T. Sterry Hunt.—Archaean rocks of Wahsatch
Mountains, by A. Geikie.—Apatites containing manganese, by
S. L. Fenfield.—New meteorite in Clebeme co., Alabama, by
W. E. Hidden.—On the recent formation of quartz and on
silicification in California, by T. S. Hunt.—The Uranometria
argentine by H. A. Newton.—The Ivanpah, California, mete*
one iron, by C. U. Shephard.—The atomic weight of antimony
(preliminary notice of additional experiments), by J. P. Cooke.—Daubr^e’s experimental geology, by J. Lawrence Smith.—
Bastnasite and Tysor.ite from Colorado, by O. D. Allen and W.
T. Comstock.—On argento-antimonious tartrate (silver emetic),
by J. P. Cooke.—The sternum in Dinosaurian reptiles, by O.
C. Marsh.—On the southern comet of February, 1880, by B A.
Gould.

Proceedings ofthe Boston Society of Natural History, vol. xx.,

part 3 (published April).—Dr. Sam. Kneeland, the mineralised
phosphatic guanos of the equatorial Pacific Inlands : on the

frozen well at Decorah, Iowa.—Prof. Brewer, additional notes

on his lists of New England birds ; catalogue of humming-birds
in the Society’s collection (only commencement).—Prof. Shaler,

on the subiWine coast shelf.—Dr. Wadsworth, on danalite

from the iron-mine, Bartlett, N.H, ; on picrolite from a serpen-
tine quarry in Florida, with analysis by W. H. Melville.—J.

H. Huntington, on the iron ore of Bartlett, N.H.—Dr. Fewkes,
on Rkiutphysa filiformis%

with a plate ; on the tubes in the
larger nectocalyx of Abyla fentagona ,

with a plate.—Prof. E,
Morse, on the antiquities of Japan.—F. W. Putnam, on cham-
bered mounds in Missouri ; on some explorations in Tennessee,
with remarks on some bones of N.E. Indians ; on the ornamen-
tation of some aboriginal American pottery.—Dr. Hagen, on a

new species of Simulium with a remarkable Nympha-case—W.
O. Crosby, on evidences of compression in the rocks of the

Boston basin,—Dr, W. K. Brookes, development of the diges-

tive tract in molluscs.—S. H. Scudder, probable age of Haulover
Beach, Nantucket Harbour.

SOCIETIES AND ACADEMIES
London

Royal Society, May 27—u On the Relation of the Urea to

the Total Nitrogen of the Urine in Disease,” by W. J. Russell,

Ph.D., F.R.S., and Samuel West, M.B., Oxon.
In the valuable series of papers upon the excretion of urea,

communicated by Prof. Parkes to the Royal Society, he showed
that in health 90 per cent, of the nitrogen in the urine was
eliminated in the form of urea. It seemed to ns of considerable

interest and importance to ascertain whether in disease this

statement still held good, or whether, as indeed seemed probable,

under altered conditions, nitrogen might not be excreted in some
other form. With the view of determining this point, the

following experiments were undertaken.

The cases upon which the observations were made fall into

two groups—the first, a series taken at random from the hospital,

the patients suffering from various diseases, and being under
various conditions as regarded diet, muscular exertion, &c. In
the second series, the patients were healthy, and placed under
conditions as far as possible constant, the amount of diet being
fixed, and the patients at absolute rest

The first series, consistingof twenty-three observations, falls

into several small group*. The relation of the urea-nitrogen to

the total nitrogen was, in all cases, calculated out in percentage

amounts (the total nitrogen being taken as loo), and the mean of

each group of observations given.

The first group consists of six cases of pneumonia, and in

these the urea-nitrogen represents 90 per cent, of the total

nitrogen.

The second, of two cases of jaundice, with two determinations
m each. The mean of the first giving 857 per cent. ; of the
second 90-2 p« cent.
The third, of two cases of albuminuria, in which the mean is

bo per cent. In these observations the albumen was previously

precipitated and removed. In a third case the determination
was made without previously removing the albumen. In this
latter, the percentage was 63*6.

The fourth group consists of a collection of cases of various
kinds. One of pyxmia, one of typhoid fever, rheumatic fever,
acute dysentery, pleurisy, hepatic abscess, and leucocythsemia,
two of erysipelas, and two of diabetes, making eleven in all.

The mean percentage of them all is 93*8.
The lowest percentage in this first series is found in the cases

of albuminuria and of jaundice, a fact of interest as bearing
upon the place of production of urea.
The second series consists of eighteen determinations made

upon three ca^es, in which the diet was fixed and the patient in
a condition of absolute rest.

These give a mean of 90*1 per cent. The mean of all the
cases in the two series is 89*3, or, if the cases of albuminuria
and jaundice be excladed, 91*3 per cent., and this agrees almost
exactly with the results of Prof. Parkes* experiment*, ufwhich
the mean arrived at is 91 per cent. 1

We may therefore assume that the urea-nitrogen may be taken
as the measure of the total nitrogen, and that this may be
approximately determined by adding 10 per cent, to the amount
of urea -nitrogen.

This is, however, only true if the mean of a large number of
observations be taken, for there is no fixed relation between, on
the one hand, the amount of the urine and the amount of the
solids in it, or on the other, between the amount of the various
solids inter sc.

The result, then, of our observations is to prove that* the
chemistry of the urine remains essentially the same in disease as
in health, and that the generalisation of Prof. Parkes is true in

either case. The urea may therefore be safely regarded as the
measure of the total nitrogen, and as forming 90 per cent, of it.

** On the amount of Nitrogen excreted by Man at rest,** by
Samuel West, M,B. Oxon, and W. J. Russell, Ph.D., F.R.S.
The three patients, the subjects of this investigation, were all

placed under the conditions of the most absolute rest, not being
allowed to sit up in bed, or even indeed to feed themselves.

Their diet was reduced till it was found that their health was
suffering, and then increased until a condition was reached,
which may be called one of “clinical equilibrium,** when the
health, so far os could be determined clinically, was perfect.

The patients were all suffering from the same affection, viz.,

aneurism, a disea e which produces mechanical rather than
constitutional symptoms, ana in these cases, so long as the

treatment was carried on, produced no symptoms at all, so that

for all practical purposes the patients may be regarded as healthy
men.
The condition of clinical equilibrium beingf reached, the

amount of nitrogen in the food was determined by direct

analysis.

In two of the cases the diet consisted of 10 ozs. of solids and
10 ozs, of liquids.

By calculation from Parkes’ tables, this should yield 6*3 grms.

of nitrogen. Analysis gave a somewhat higher number : m the

first determination 7*07, and in the second 6*95.

In the third case the diet was 8 ozs. of solids and 8 ozs. of

liquids, distributed in the same proportion. This by calculation

from the preceding analysis should give about 5*6 grins, of

nitrogen.

Comparing now the amount of nitrogen ingested in the food

with the amount obtained from the urine, we find :

—

Nitrogen ingested. Nitrogen in urine.

Case 1 7
’°

„ II 7-0 - 8*4
„ III 5* - 6-4

In all the cases the amount in the urine is in slight excess of

that in the food, so that we may fairly regard all the nitrogen

here obtained as representing tissue waste, for there was no
surplus in the food to increase the amount in the urine.

We obtain os the mean of these three cases «* 7*87, or

approximately 8 grms., which we therefore are justified in

regarding as the minimum amount of nitrogen a healthy adult

man excretes per diem. This is equivalent to 17 grms., or 360

grains of urea. *

It is interesting to compare with these observations the results

obtained by the other methods of the investigation above

referred to. ^ •

Ranke repeated upon man the experiments which Bischoff and
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Voit had conducted upon the dog, and among them are two

series of observations which illustrate the subject at present

Tinder consideration.
f , 4t .. .

In the first no food at all was given, and the patients were

keot at rest. . . ,

In one case 8 grms. of nitrogen,were passed, in a second 10,

and in a third 8 ’6. In a fourth case the amount was as low as

6. • And in another series of observations upon himself, Ranke

found the amount passed in two starvation days to be 8 and 8 '6

® Nicholson made three estimations in the case of starving

prisoners, and found as the mean of three days 8*6 grms.

Many other observers have noticed the rapid fall in the

amount of nitrogen excreted during starvation,

But the short duration of these experiments makes it probable

that the minimum was'_not reached.

We have then 8 grms. as the mean of the only reliable deter-

mination at our command of the nitrogen excreted in the urine

during starvation.

Prof. Playfair attacked the question from another side, by

collecting from various sources the minimum diets upon which
man could live, and to which he gave the name of subsistence

diets, and by calculation the amount of nitrogen 'contained in

them. This method gave him as a mean 92 grms., but his

patients were none of them at absolute rest, '“.but were perform-

ing during the day a certain amount of work. Edward Smith
in the same way, by calculation from the diets of the spinners

during the cotton famine, foond a somewhat ^larger amount of

nitrogen (12 grms.), which agrees w'ith the amount of nitrogen

contained in Playfair’s second class of small diets, but in all

these cases the effect of muscular exertion is not eliminated.

Unruh gives a series of three observations upon hospital

patients kept at rest and placed upon a restricted diet.

In thi first, a case of cancerous obstruction, the amount of

nitrogen was 8 grms. (17*5 urea). But this case is not altogether

satisfactory, from the amount of wasting accompanying this

disease. *

The other two were cases of syphilis placed upon fever diet,

and kept at rest for the sake of the experiments ; the first passed
8*6 grins. (18*6 urea), the second 7-5 grms. (16*2 urea).

The mean of these three coses is 8 grms. (17*5 urea).

The general results of the various series of observations may
be roughly tabulated thus :

—

I. Starvation. 8 grms.

II. Non-nitrogenous food. 8 grms.
III. Subsistence diet. 9 grms.

IV. Insufficient diet. 8 grms.
V. Clinical equilibrium. 8 grms.
A remarkable coincidence, considering the variety of the

methods employed and the different conditions under which the

determinations were made.
We may therefore conclude that the minimum amount of

nitrogen excreted by a healthy adult man is on the average 8
grms. in the twenty-four hours, this being equivalent to 17*5
tp-ms., or to 260 grains of urea.

Geological Society, June 9.—Robert Etheridge, F.U.S.,
president, in the chair.—John Bum Anstis du Sautoy and Rev.
John Cowley Fowler, B.A., were elected Fellows

;
Trof. G.

Dewalque, Liege, a Foreign Member, and Prof. Leo Lesquereux,
Columbus, U.S., a Foreign Correspondent of the Society.
The following communications were read On the occurrence
of marine shells of existing species at different heights above the
present level of the sea, by J. Gwyn Jeffreys, F.R.S., Treas.
G.S. This paper resulted from the author’s examination of the
mollusca procured during the expeditions of H.M.SS. Lightning
and Porcupine in the North Atlantic. He stated that he found
aeveral species of shells living only at depths of not less than
between9,oo° and 10,000 feet, which species occurred in a fossil
state in Calabria&nd Sicily at heights of more than 2,000 feet, such
depths and heights together exceeding the height of Mount Etna
above the present level of the Mediterranean. He then gave an
account of the post-tertiary deposits in Europe, Asia, anf NorthAmmo, to show their various heights, and especially of the
raised beach on Moel Tryfaen in Caernarvonshire, which was
from 1,170 to 1,350 feet high. Some of the shells in that
deposit were boreal, and did not now live in the adjacent sea.
The author stated that no shells of a peculiarly northern charac-
to kad been noticed in the west or south of England. He then
jjwstipned the permanence and even the antiquity of the presentmmMc basins, from a consideration not only of the fauna which

now inhabits the greatest depths, but Also of the extent of oscil-

lation which had prevailed everywhere since the Tertiary period.

A complete list of the Moel Tryfaen fossils was given, to the

number of sixty, besides three distinct varieties, of which num-
ber eleven were Arctic or northern, and the rest lived in Caer-

narvon Bay. All of these fossils were more or less fragmentary.

—On the pre-Devonian rocks of Bohemia, by J. E. Marr, B.A.,

F.G.S. The author commenced with a brief notice of the pre-

Cambrian rocks, which are gneisses and schistose limestone with

intrusive eclogite
;

over these lie unconformably green grits,

ashes, breccias, homstones (c*tage A of Barrande), which the

author considers- to represent the Harlech group of Wales.

Etage B is unconformable with this, but conformable with C,

which contains the “primordial” fauna. D contains the colo-

nies. E to H are Silurian, and more calcareous than these

underlying them. The base of the group is unconformable with

those beneath. The lithological characters of the various beds

were described. The following are the associated igneous

rocks i—Granite, quartz feltzite, porphyrite, mica-trap, diabase,

diorite, eclogite. Of these brief descriptions were given. The
author gave a comparison of the various shales with English

deposits. The pre-Cambrian series much resemble the Dimetian

and Pebidian of Wales, the latter being etage A ;
dtage B, the

Harlech ; etage C, the Menevian, probably a deep-water de-

posit, as is indicated by the abnormal size of the eyes of its

Trilobites ; the lowest bed of dtage D probably represents part

of the Lingula flags of Britain. I>, a, 1, 8,
seems to represent

the Tremadoc shale of Britain, and, like it, contains pisolitic

iron- ore. Representatives also of the Arenig and Bala beds are

found. A slight unconformity marks the base of the Silurian.

Three graptolitic zones occur. The lowest, or Diplograptus

zone, identical with the Birkhill shales, contains thirteen species

of graptolites ; the next, or Priodon zone (four species) re-

sembles the Brathay flogs ; the upper, or Colonies zone (five

species), resembling the Upper Coldwell beds of the Lake-
district. Above these follow representatives of Wenlock,
Ludlow, and probably of the Passage beds. The author, with
the evidence of these, discussed the “colonies” theory of M.
Barrande, pointing to the non-intermixture of species, notwith-

standing the irregular repetition of the zones, the non-occurrence
of these colony species in intermediate beds, and other reasons.

The stratigraphy and palaeontology of several of these colonies

w ere discussed in detail, showing it to be more probable that

their apparent intercalation with latter fannas is due to repetition

by faulting.—On the pre- Cambrian rocks of the North-Western
and Central Highlands of Scotland, by Henry Hicks, M.D.,
F.G.S. The author, after examination, considers the rocks of
the following districts to be wholly or in part pre-Cambrian :

—

(1) Glen Finnan
,
Loch Shiel to Caledonian Canal

;

(2) Fort
William and Glen Nevis ; (3) BaUachulish, Glen Cocy

and Black
Mount

;

(4) Tyndrum to Callander. The author states that the
Silurian (and Cambrian) rocks flank the pre-Cambrian in lines

from north east to south-west, and overlap Ben Ledi on the
south side. Thus here, as elsewhere, subsequent denudation
has removed enormous masses of the more recent rocks, only
here and there leaving patches of these infolds along depressions
in the old pre-Cambrian floor.

Edinhu&gh
Royal Society, May 17.—Mr. D. Milne Home, vice-presi-

dent, in the chair.—Mr. J. B. Haycraft, M.B., B.Sc., read a
paper on a method for the quantitative estimation of urea in the
blood. The method depended upon the fact that one can
dialyse the fluid parts of blood into alcohol, into which the urea
passes in a very pure form. The alcohol containing the urea
is evaporated, the residue washed with petroleum ether, re

extracted, and estimated after the method of Huefner. This
method yields urea from so small a quantity of blood as 10 cc.,

and shows that more is present than was formerly conjectured,

there being on an average 35 parts per 100,000.—Mr. Patrick
Geddes, in his paper on the phenomena of variegation and cell-

multiplication m a species of Enteromorpha, pointed out that

the development of colourless cells in this alga was by a process
of budding into the intercellular spaces between tne cokwred
cells, so that both kinds of cell-multiplication, by fission and by
budding, were exemplified in the same plant.—Prof. Tait gave a
communication on tne accurate measurement of high pressures.
For pressures up to a few tons the behaviour of nitrogen had
been thoroughly investigated (at least at one temperature). By
comparison with a nitrogen compression gauge, a scale mid be
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constructed fora pressure gauge registering by tbe compression of

the walls of a thwnish glass cylinder containing mercury ; and
thb scale could be applied as long as the limits of elasticity,

as defined by Hooke’s law, were not exceeded. To determine

when these limits were being approached, a similar glass cylinder

with thicker w alls was to be compared with the former one,

which would be the first to deviate. This second gauge, with

its higher limits of elasticity, could then be used for the higher

S
ressures ; and when its indications began to deviate from Hooke’s
w, a third and still stronger gauge could be substituted, its

constants having been determined similarly by comparison with
the second gauge. And thus a series of graduated gauges could 1

be constructed to measure extremely high pressure
; and at length

when the pressure was such as to crush glass, a steel gauge con-

structed on somewhat similar principles could be substituted,

being graduated first by comparison with the strongest glass gauge.

Thus accurate measurements of high pressures could be obtained

up to the point at which the compressing apparatus itself would
begin to give way,—Mr. D. Milne Home, as convener of the

Boulder Committee, presented the sixth report, and gave a

notice of its chief features.—Prof, Turner exhibited a curious

collection of natural masks and skulls from New Guinea and

neighbouring inlands.

Vienna
Imperial Academy of Sciences, April 15.—Observations

on the deadening of torsion oscillations by internal friction, by

;auge registering by the compression of mate connection of the rotation with the refractive index :

shown. Oxygen, curiously, gives with red rays a rotation
very little above that with green (in the other gases the deficctio
is greater for green rays in the ratio' of about 1*50). This ma
be connected witli the very magnetic character of oxygen.—

O

the constancy of the proportion of carbonic acid in the air, b
M. Schloeaing. He calculates that the sea holds in reserve
quantity of COj disposable for exchange with the air ten time
greater than the whole quantity in the atmosphere, and muci
greater, afortiori% than the variations of this quantity ; hence i

strong regulative action on the amount of aerial CO*.—On cause
which tend to warp the girders of iron bridges and means c
planning these girders so as to resist warping influences

by M. Ferisse,—On the transcendants which play an im
portant part in the theory of planetary perturbations, b;

m. Darboux,—M. Gaugain’s death 'was announced.—On th!

figure of the planet Mars hy M. Hennessy.—On the equiva
knee of forms, by M. Jordan.—The tensions of saturatec

vapours have different modes of variation according as they an
emitted above or below the point of fusion, by M. He Mondfesir,

—Action of bromide of methyl and of iodide of methyl or

monomethylaminc, by MM. Duvillier and Buisine.—On th<

transformation of terebenthene into cymene, by M. Brufcre.—
Preparation of indoline and its compounds, by M. Giraud.—Or
the existence of a lymphatic circulation in Plcuroncctcs

t by M,
Jourdain. The appearances in Flatessa vulgaris

,
Cuv., and Flat,

Dr. Klemencic.—Studies on the decomposition of simple organic jffosus
r Cuv., are described. There are vessels which convey the

compounds by zinc powder ; I. alcohols, by Prof. Ludwig.—On lymph to peripheric parts, and others which bring it to a central

the action of some metals and metalloids on phosphorus oxy- reservoir. Also, the lymph seems to be aerated in vessels in the

The lymph-reser
the action of some metals and metalloids on phosphorus oxy-

chloride ; and the existence of Leverrier’s phosphoric oxide, by

H. H. Renitzer and Goldschmidt,—On the saltness of water in

the Norwegian North Sea, by Ilerr Tornoe.—New methods of

finding mean geometric proportions, by Herr Zimels.—On the

former and present portion of geology and geogony, and the

methods of research in these directions by Dr. liouc.— Geolo-

gical observations in Southern Calabria, by Dr. Burgenstein and

Herr N6e.—Radiant electrode-matter, by Dr. Fuluj.

Paris
Academy of Sciences, June 14.—M. Edm. Becqucrel in the

chair.—The following papers w ere read :—On papaine ; con-

tribution to the history of soluble ferments, by M. Wurtz.

Alcohol precipitates from the juice of f>af>aya, a principle of

variable composition, but, when purified by dialysis, approxi-

mating to albuminoid matters. Papaine purified with subacetate

of lead has the composition and characters of such matters.

The rapid liquefaction of fibrine by papaine may occur in pre-

sence of prussic, boric, or even carbolic acid (conditions excluding

microbe^).—Geological history of the English Channel (second

port), by M. Hebert.—Cramology of African negro races;

non-dolichocephalic races, by M. de Quatrefages. The ninth

volume of the “ Crania Ethnica” finishes the account of negro
races, and enters on the yellow or Mongolic races. M, Hamy
finds in Africa that not only in individuals, but in entire popula-

tions occupying considerable spaces, and in some instances

extending through about four-fifths of the Continent from east

to west, there is an absence of dolichocephaly. One portion of

these, marked also by small stature, are sub-bracnycephalic

generally, but sometimes reach bracbycepholy ; M. Hamy calls

them Negrillo.-, He characterises various races that have hitherto

been confounded.—New experiments on the resistance of Alge-

f
erian sheep to spleen-disease, by M. Chauveau. The twelve

uropean steep tested all died after a single inoculation. Of
forty-seven Algerian sheep, thirty-nine proved resistant after

repeated inoculations.—M. Stas was elected Correspondent in

Chemistry in room of the late M. Zinin.—On the value of gravity

at Paris, by M. Peirce. He considers (from certain corrections)

that the value hitherto given should be increased by one-ten-thou-

sandth.—Determination of a function with only one variable, in a

given interval, according to mean values of this function and ofits

successive derivatives in this interval, by M. Leaut£.—On the

resolution of the equation x* + >" = tn, in whole numbers, by
M. Lefdbure.—Experimental researches on magnetic rotatory

polarisation in gases, by M. Henri Becquerel. The memoir pre-

sented relates chiefly to various small corrections in his direct

measurements, the molt important being due to influence of

reservoir. Also, tne lymph seems to be aerated in vessels in the

branchire. The lymph-reservoir has no intrinsic muscled (to

effect the circulation), but the fibres acting on it seem to belong
to the respiratory apparatus.—On the physiological action ol

Thalictrum macrocarfum,
by MM, Bochefontaine and Doassans.

Thalicirinc’, the active principle of this plant (found in a certain

part of the Pyrenees), acts first on the central encephalo-
medullary nervou* system, then on the heart, arresting the
functions

; it affects nervous excito-motricity, and diminishes

muscular contractility. It resembles aconitine, but is not so

active.—On the micrographic analysis of water, by M. Certes.

He treats water with a 1 *5 per cent, solution of osmic acid (1 cc.

of this to 30 to 40 cc. of water)

;

the acid kills any organisms
present without deforming them ; they sink to the bottom and
may be examined microscopically. Some colouring reagents

mixed with dilute glycerine may also be used.—On the place oJ

formation of adventivc roots of monocotyledons, by M.
Mangin.
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’ THE SACKED BOOKS OF THE EAST
Thi Sacred Beets ofthe East. Edited by F. Max Muller.

Vole. ir-> v., and vii. (Clarendon Press, 1880.)

THE great work upon which Prof. Max Muller is

engaged goes on apace. Volume after volume issues

from the University Press containing the principal portions

of the sacred literature of the East translated by com-

petent scholars. The materials for a science of religion

are being rapidly accumulated. The grand conception of

a science which shall trace the development and relations

of the religions of the world and determine the laws that

have presided over their birth, their growth, and their

decay is no longer a dream of the distant future. Before

many years are over the materials will be in our hands

for realising that conception, if indeed it is ever to be

realised at all

The fourth and fifth volumes of the series introduce us

to Zoroastrianism, the great Puritan religion of the

Aryans, and thus the counterpart of Mohammedanism in

the Semitic world. The fourth volume contains M.
Darmesteter’s translation of the Vendtd&d, a compilation

of religious laws and mythological tales which forms the

first part of the Avesta or Zoroastrian bible. The two

other parts consist of the Visp6rad or litanies for the

sacrifice, and the Yasna, which includes five hymns or

G&th&s written in a peculiar dialect and constituting the

oldest portion of the Avesta. Besides these the Parsis

also reverence the Khorda Avesta or Small Avesta, com-

prising short prayers, the Yashts or hymns of praise, and
several other fragments.

These are all that is left of a much larger body of

sacred literature which once existed among the disciples

of Zoroaster. According to Parsi tradition, out of the

twenty-one Nosks or books revealed to the Mazdean
prophet one only, the Vendid&d, remains complete, and
though this tradition cannot be accepted in its literal

form, there is abundant evidence that the Parsis have
saved only scattered fragments out of the wreck of their

sacred books caused by Greeks, by Christians, and by
Mohammedans. In their present shape, moreover, these
Fragments do not go back beyond the age of the Sas-
aanians, indeed they bear traces of even later modernisa-
tion; but the basis upon which they rest, the leading
ideas they embody, and numerous passages that are

imbedded in them are of much earlier date. If we may
:rustDr. Oppert’s translation of the Protomedic transcript

>f the inscription of Darius Hystaspis at Behistun, it was
chat Persian monarch who ordered the Avesta or “law ”

sad the Zend or “ Commentary 99
to be restored after the

religious disturbances of the Magian usurpation. At any
rate there can be little doubt that both existed before the
Foundation of rise Persian Empire.
Bat like all other religions, Matdeism developed and

aecame dunged in the process of time, and this demtop-
nentflod gmdnal change may be read in the records of
ktsacred bookt. IdLIHroweteterpoints out the untena-
Wky of fee view which madeit at the outset "d 'revolt
*(*&*** the old Vbdic religton of the Eastern Aryans;
gMfce contrary,it grew naturaUy out of the elements.

Ufidfeyfecftogidkl, which wewet selected ' in thi
Vok. xxn^o. m

Rig-Veda of India, and even after taking shape and con.

sistency, after the days of Darius and the Sassanians, it

still continued to grow. In the hands of its priests it

became more and more rigorous^ and ceremonial ; ancient

texts were misinterpreted, and the misinterpretation carried

out to its logical consequences.

In the fifth volume Dr. West introduces us to a later

phase of Zoroastrian belief. He translates for us the

Pahlavi texts, the Bundehesh, the Z&d-sparam, the

Bahman Yasht, and the SMyast l;VsMyast, which are

translations and explanations of the older Avesta. The
Zend language had become obsolete, and the books

written in it accordingly required to be translated arid in-

terpreted. The Pahlavi texts have, therefore, preserved

portions of the ancient Zoroastrian scriptures which would

otherwise have been lost. The Pahlavi is the language of

mediaeval Persia, the daughter of the Persian of Darius and

his successors, and the niece of the Zend dialect of the

Avesta. Our acquaintance with it practically begins with

the inscriptions of Ar$akhshtr-i Papakdn (A.D. 226-240)

the founder of the Sassanian dynasty, and ends with

Parsi writings, one of the latest of which is dated A.D. 881,

The Pahlavi alphabet is an exceedingly difficult one ; its

letters have been corrupted to a prodigious extent, so that

a large number of them are written exactly alike. The
difficulties in the way of reading it may therefore be
imagined. Pahlavi texts, however, are not always written

in the Pahlavi alphabet ; sometimes the Zend alphabet

of the Avesta, sometimes the modern Persian alphabet,

is used instead.

But the reading of these texts is further complicated

by the introduction of Semitic words, which have, how-
ever, to be replaced in pronunciation by their Persian

equivalents. Thus what is written malMn malkd
,

“ king
of kings,” would have to be pronounced skdhdn skdh .

The same phenomenon meets us in the cuneiform inscrip-

tions, where an Accadian word often occurs in an Assyrian

text, for which its Assyrian equivalent has to be substi-

tuted in reading, and so too in modern Japanese Chinese
words are written but translated into Japanese by the

reader. The usage of Pahlavi seems to be ancient, since

the cuneiform alphabet of the Achaemenmn inscriptions

was obtained by Darius by translating a certain number
of .Assyrian ideographs into Persian and then setting

apart the initial sound of the Persian word as the alpha-

betic value of the ideographic character. In addition to

these Semitic logograms the Parsis also gave a conven-
tional pronunciation to certain obsolete Persian words,
the true pronunciation of which they had forgotten and
were unable to recover owing to the obscurities ofPahlavi

writing, and the employment of these two kinds- of
logograms is termed Huzv&resh.

The seventh volume contains a translation by Prof.

Jolly of the Vishnu-sutra, a semi-inspired Hindu law-book

belonging to one of the schools who studied the Black
Yajur Veda, and closely related to the famous Code df
Manu. It has been revised by a Vishnuitic editor

comparatively recent date, but the substance of it gom
back to an early time, before the mtroduetfon ctfj
widow-burning, or even, it may be, the rise of

It will be interesting to the lawyer aswtIt as to the
student of religion, who will be tempted to compare
it Wife the book of Leviticus. Xu sfimite and absurd
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regulations as to ceremonial expiation and penance, its

tyrannous assertion of Brahminical domination, and its

unpractical and unspiritual character will illustrate the
condition to which a religion may be brought by mere
subtlety and barren meditation, divorced from active life

and influenced by an interested priesthood.

A, H. Sayce

EVOLUTION OF THE VEGETABLE KINGDOM
Versuch einer Entwicklungsgeschichtc der Pflanzemvelt
insbesondere der Florengebiete seit der Tertidrperiode.

Von Dr. Adolf. Engler. 1. Theil. Die Extratropischen
Gebiete der Nbrdlichen Hemisphere. Mit einer

chromolithographischen Kartc. 8vo. pp. 202. (Leipzig :

Verlag von Wilhelm Engelmann, 1S79.) Essay of a
History of the Evolution of the Vegetable Kingdom,
especially of the Floral Areas since the Tertiary Period,

Part I.—The Extratropical Regions of the Northern
Hemisphere.

Phytogeography stiii presents many difficult

problems, the Anal solution of some of which is ex-

tremely unlikely, though patient research will doubtless

bring us much nearer the truth than we have yet reached.

The latest comprehensive work on the subject (Grisebach’s
M Vegetation der Erde ”) is a very good exposition of the

existing distribution of plants, but it is nothing more.

Since the promulgation of the theory of descent, however,

the study of the dispersion of plants has entered upon a

fresh phase, and it has received the attention of some of

the ablest minds engaged in botanical pursuits
;
and with

the ever-increasing geological evidence of the composition

of the floras of former periods there is a good prospect of

a real advance in this branch of science. Unfortunately

there is a tendency to travel far beyond a point warranted

by the evidence. This remark specially applies to the

determination of many of the fossils of the earliest Ter-

tiary times. Whether fresh discoveries will prove the

correctness or the incorrectness of Unger’s M New
Holland in Europe,*’ we do not venture to predict,

though we think the latter
;
but we agree with Saporta

that most of the assumed determinations are better

designated by such terms as affiliation and collocation

(1assimilation et rapprochement). Dr. Engler is not an

unknown worker in phytogeography, for in his various

monographs, especially in that of the genus Saxifraga
,

he has set forth the views which he, in some respects,

more fully elaborates in the work before us. The essay

itself is preceded by thirty-six formulated leading ideas

(1Uitende Ideen\ which may, for our purpose, be reduced

to one, namely, the relation of evolution and geological

changes to distribution. Dr. Engler endeavours to trace

the descent and migration of the vegetation of the regions

under consideration since the Tertiary period by the aid

of geological and recent evidence, but for various reasons

he does not go back beyond the Miocene period. In his

conception of the Miocene period he is in accord with

Prof Heer, who, he thinks, has easily refuted the argu-

ments adduced by Mr. Starkie Gardner in support of his

opinion that much of what Prof. Heer regards as

Miocene is referable to the Eocene period The author

divides his subject into five sections and eighteen
chapters. In the first section he treats of the develop-
ment of the flora of North America from the Miocene
fgriod to the Glacial epoch ; the second is devoted to the

1

development of the flora of Eastern and Central Asia since
Tertiary times ; the third to the main features of the
development of the Mediterranean flora since the Tertiary
period

j the fourth to the development of the high moun-
tain flora before, during, and after the Glacial epoch j

and the fifth to the consideration of the development of

the floras of other countries influenced by the Glacial

period. The map is constructed to show, as nearly as

possible, the configuration of land and water in Tertiary

times, the direction of the spreading and change of the

vegetation during and after the gradual drying-up of the

Tertiary seas, and the most important migratoryroutes of

the Glacial plants. Disregarding the evolutionary ele-

ment, which must necessarily be to a large extent purely

speculative, Dr. Engler* s essay is exceedingly interesting

and instructive. The mere collocation of the facts bearing
upon the subject renders it so, independently of the author's

deductions therefrom. So far as the migratory part is con-

cerned, it may be designated as an amplification, with

some modifications, of the theory recently discussed by
Dr. Asa Gray, Sir Joseph Hooker, Mr. Thiselton Dyer,

and others. Dr. Engler does not find the contrast so

great in the development of the Asiatic element in the

vegetation of Eastern and Western North America, and
there is no doubt of the existence of many more Asiatic

types in Western North America than was formerly

suspected. Diligent as the author has been in collecting

evidence, he has overlooked some that he would have
found useful. Thus at page 29 he seeks to explain the

" extraordinarily interrupted distribution*’ of Monotropa

unifloraand Phtymaleptostachya, both ofwhich heassumes

to be limited to the Himalayas, North-eastern Asia, and;

Eastern North America. Now Monotropa unijlora isj

common in North America west of the Rocky Mountains,

as evidenced by specimens and collectors’ notes in the:

Kew Herbarium
;
and it likewise occurs in Mexico, New

Granada, Sachalin, and the Corea. The distribution of

Phryma, too, is by no means so restricted as Dr. Engldf

supposes. But these are minor details which do not

affect the main issues.

Although evolution is the pervading feature of the

work, the author nowhere attempts to point out thi

original types from which other species have descended!

as he does in his monograph of the genus Saxifrage^

Bunge, who devoted much time to the study of largflj

genera, constructed a genealogical tree to illustrate th|j

possible descent of the species of Acantholimon, but hp
admits that the result was eminently unsatisfactory. &
so difficult to trace the descent of a genus having th£

distribution of Acantholimon, we may excuse Dr. Englfl^

for being less successful on the evolution theme than he

is on migration. W. B. Hbmsley

LETTERS TO THE EDITOR
[The Editor does not hold himselfresponsibleJbr opinions express

by his correspondents, Neither can he undertake to return,

to correspond with the writers of, rejected manuscript** J

notice is taken of anonymous communications.

[The Editor urgently requests correspondents to heopthdr letters

short as possible. Thepressureon his spate is to groat Oat
is impossible otherwise to ensure theappearame wen of cot

munkatione containing interesting ana modfacts*]

The Freshwater Medusa

I OBSBtvx in Pist Aflman’s article of last week (p. 178) 1

this organism, that he states that the article in question ladad
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“additional facts not contained in the paper” read by him to

the Linnean Society.
. „ , A .. ,

Although Prof. Allman does not directly allude to my article

of the week before (p. 147)1 1 m*y assume that the statements

which he makes in opposition to my conclusion that Limnocodium

(Craspedacustes) belongs to the group of the Trachomedusse were

elicited by the publication of my results.

I intend in the July number of the Quarterly Journal of

Microscopical Science to show in on illustrated memoir that, con-

trary to the conclusion of Prof. Allman, the tentacles of Limno-

codium do resemble those of the Trachyline Medusa in their

insertion and in the possession of true (though rudimentary)

peronia, as I stated in my original note and in my paper read to

the Royal Society on Tone 17. I shall also show that my state-

ment that the so-called lithocysts or marginal bodies have

essentially the same structure as those of Trachyline Medusae

(being modified tentacles with an endodermal axis) is warranted

by the developmental history of the bodies in question. Con-
sequently I adhere to my original determination of the affinities

of the new Medusa as one of the order Trachomedus®, and
cannot agree with Prof. Allman that its affinity with the Lepto*

medusae must be regarded as the closer of the two.

Prof. Allman states that he has arranged certain methods of

observation with Mr. Sowerby, by which he hopes to determine

the developmental history of Limnocodium. It will be of the

greatest interest to have this matter fully investigated, and to

know what are the methods which Prof. Allman has devised to

this end. Mr. Sowerby informs me that at present he has under-
taken no experiments of the kind excepting the isolation of

specimens in two glass jars in the lily-house, which he carried

ont at my special request on June 15.

In the meantime I may say that 1 have fully satisfied myself
that Limnocodium develops directly from the egg. When
specimens are kept living in a glass iar under constant observa-

tion it is found that exceedingly small specimens of the Medusa
make their appearance amongst the larger specimens. Mr.
Sowerby had already determined this fact a fortnight ago, when
I first was introduced by him to the Medusa. I have now,
through bis kindness, been able to examine several young phases
of Limnocodium, the discovery of which is entirely due to him.
The youngest specimen which I have seen at present measured

only the one-thirtieth of an inch in diameter, and I have had
others under observation very little larger. The smallest was
of a sub-spherical form without any aperture to the ectodermal
investment. Four minute tentacles were sprouting near one
pole of the spherical body, and between these rudiments of four
others were seen. Within—the subumbrellar musculature was
already developed and contracting at intervals. The four radial

canals were also present, and, what is more remarkable, the
sub-umbrellar cavity was already well marked, and within it the
manubrinri with the oral aperture. Yet the margin of the
umbrella was still closed by a continuous ectodermal coat which,
when perforated, would, I conceive, become the velum.
These minute embryos correspond very closely in appearance

with the embryos of the well-known typical Trachomedusan
Gervonie, as figured by Metschnikow in the Zeitsch . fur wist.
Zoeifigie, vol. xxiv., Plate II., Figs. 12 and 15.

They leave no possibility of supposing that Limnocodium has,

like most Leptomedusae, a hydroia trophosome. In respect of
its development as in other respects, Limnocodium is not more
closely allied to the Leptomedusae than to the Trachomedusac,
but is one of the Trachomedusse.
A remarkable fact which I am not able to explain is the

excessive rarity of females amongst the specimens of Limno-
codiam taken from the tank in Regent’s Park. All the speci-

mens which I have examined have been males. Females clearly

enough must be present, or have been present amongst the shoals
of males—whence the embryos discovered by Mr. Sowerby.

It is a known fact among Trachyline Medusa that in some
species males are excessively abundant, and even in some species
females have never been detected. Thus again Limnocodium
agrees with the Trachyline Medusa.
One word more with regard to the name of the new Medusa.

Whilst I waive the right of priority for the generic term Craspe-
daeastes, and adopt Prof. Allman’s term limnocodium, I fed it

to be mh right to maintain the association of Mr. Sowerby’s
name with thti discovery, which I had originally proposed, and
I Shall accordingly henceforth speak of the Medusa as ZJmno-

codtsm SomrbU, Allman and Lankester.

* E, Ray Lankestx*

Aqueous Vapour in Relation to Perpetual Snow
Some twelve years ago I gave {Phil. Mag., March, 1867,

“Climate and Time,” p. 548) what appears to be the true

explanation of that apparently paradoxical fact observed by Mr.
Glaisher, that the difference of reading between a thermometer
exposed to direct sunshine and one shaded diminishes, instead of
increases, as we ascend in the atmosphere. This led me to an
important conclusion in regard to the influence of aqueous
vapour on the melting-point of snow ; but recent objections to
some of my views convince me that I have not given to that
conclusion the prominence it deserves. I *hnl1 now Btate in a
few words the conclusion to which I refer.

The reason why snow at great elevations does not melt but
remains permanent, is owing to the fact that the heat received

from the sun is thrown off into stellar space so rapidly by radia-

tion and reflection that the sun fails to raise the temperature of

the snow to the melting-point ; the snow evaporates, but it does
not melt. The summits of the Himalayas, for example, must
receive more than ten times the amount of heat necessary to melt
all the snow that falls on them, notwithstanding which the snow
is not melted. And in spite of the strength of the sun and the
dryness of the air at those altitudes, evaporation is insufficient to

remove the snow. At low elevations, where the snowfall is

probably greater and the amount of heat even less than at the
summits, the snow melts and disappears. This, I believe, twe
must attribute to the influence of aqueous vapour. At high
elevations the air is dry and allows the heat radiated from the
snow to pass into space, but at low elevations a very considerable
amount of the heat radiated from the snow is absorbed in passing
through the atmosphere. A considerable portion of the heat
thus absorbed by the vapour is radiated back on the snow, but
the

4
heat thus radiated, being of the same quality as that which

the snow itself radiates, is on this account absorbed by the snow.
Little or none of it is reflected like that received from lie sun.
The consequence is that the heat thus absorbed accumulates in
the snow till melting takes place. Were the amount of aqueous
vapour possessed by the atmosphere sufficiently diminished,
perpetual snow would cover our globe down to the sea-shore.
It is true that the air is warmer at the lower level than at the
higher level, and by contact with the snow must tend to melt it

more at the former than at the latter position. But we must
remember that the air

k
is wanner mainly in consequence of the

influence of aqueous vapour; and that were the quantity of
vapour ^reduced to the amount in question the difference of
temperature at the two positions would not be great.

But it may be urged, as a further objection to the foregoing
conclusion, that as a matter of fact on great mountain wains
the snow-line reaches to a lower level on the side where the air

is moist than on the opposite side where it is dry and arid. As,
for example, on the southern side of the Himalayas and on the
eastern bide of the Andes, where the snow-line descends some
2,000 or 3,000 feet below that of the opposite or dry side. But
this is owing to the fact that it is on the moist side that by far
the greatest amount of snow is precipitated. The moist winds
of the south-west monsoon deposit their snow almost wholly on
the southern side of the Himalayas, and the south-east trades
the snow on the east side of the Andes. Were the conditions in
every respect the same on both side*, of these mountain ranges,

with the exception only that the air on one side was perfectly
dry, allowing radiation from the snow to pass without interrup-
tion into stellar space, while on the other side the dr was moist
and full of aqueous vapour absorbing the heat radiated from the
snow, the snow-line would in this case undoubtedly descend to a
lower level on the dry than on the moist side. No doubt more
snow would be evaporated off the dry than off the moist side,

but melting would certainly take place at a greater elevation on
the moist than on the dry side, and this is what would mainly
determine the position of the snow-line.

In like manner the dryness of the air will in a great measure
account for the present accumulation of snow and ice on Green-
land and on the Antarctic continent. I have shown on former
occasions that those regions are completely covered with perpetual
snow and ice, not because the quantity of snow falling on themk
great, but because the quantity melted is small. And the reason
why the snow does not melt is not because the amount of heat
received during the year is not equivalent to the work of mei&nff
the ice, but, mainly because of the dryness of theak, the snow B
prevented from rising to the melting-point.

There is little doubt but that the cold of the glacial epoch
would produce an analogous effect on temperate regions to that
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tspefkaced at present on Arctic and Antarctic regions. The
awL although it might to some extent diminish the snowfall,

irbok dry the air and prevent the temperature of the snow ruing
to the melting-point. It would not prevent evaporation taking

place over the ocean by the sun's heat, but the reverse, butit
would prevent the melting of the snow on the land during the
greater part of the year.

In places like Fuego and S. Georgia, where the snow-fall is

considerable, perennial snow and ice are produced by diametri-

cally opposite means, as I have elsewhere shown, viz., by the
sun's heat being cut off by clouds and dense fogs. In the first

place the upper surface of the clouds act as reflectors, throwing
back the suits rays into stellar space ; and in the second place,

of the heat which the clouds and fogs absorb, more than one-
half is not radiated downwards on the snow, but upwards into

space. And the comparatively small portion of heat which
manages to reach the ground and be available in melting the
snow is insufficient to clear off the winter’s accumulation,

James Croll

Artificial Diamonds

Ok reading Mr. Hannay’s communication to the Royal Society

on the production artificially of crystallised carbon or diamond
{Proc. Roy. Soc., vol. xxx., No. 204, May, 1880), in the course

of which Mr. Hannay states that he has made eighty experiments,

only three of which have been successful. In almost every case

his Iron or steel vessels, enormously thick in proportion to their

small bore, have burst at a red heat or above it," by the pressure

of the included hydrocarbon vapour.

Will Mr. Hannay permit me to suggest to him that if, instead

of an enormously thick and difficult to weld up tube, he will

inclose his materials in a comparatively thin one and then inclose

that in another like tube shrunk on or contracted over the

former, and so on to a third, or, if necessary, fourth tube, each
possessing an initial tension upon those within it, he may thus

obtain compound tubes either of wrought iron or steel easily

welded staunch, and capable of withstanding any assignable

amount of internal elastic pressure. This is the principle upon
which, since 185?, all rifled artillery is constructed.

The Grove, Ckpham Road, June 22 R. Mallet

A Fourth State of Matter

Ik Mr. Crookes’ communication on this subject (Nature,
vol. xxii. p. 153) occurs the sentence, 44 An isolated molecule is

an inconceivable entity.” This proposition would appear to me
to be questionable. For if wc cannot conceive an isolated mole-

cule, how are we to conceive of two (or more) molecules, ».f.,

conceive of matter at all? For the conception of two molecules

involves the isolation of each in the mind, otherwise surely the

two would be mentally blended into one. It is further said of

a molecule, 44 Solid it cannot be.” May not the external quali-

ties ordinarily attributed to a 44 solid” be said to be those

of a body possessing a certain amount of rigidity (/,*., whose
.parts resist displacement) combined with a certain elas-

ticity? Would not these be substantially the properties of a

single vortex molecule, according to those who have investigated

this subject? For it appear* that such a molecule would be

(perfectly) elastic, and inseparable into parts. At the same time

it would seem that there would be nothing to prevent it from

being harder or more rigid than any large scale solid (built up of

such molecules?) with which we are acquainted.
44 A fourth state of matter,” as it appears to me, is a distinc-

tion which has something arbitrary about it. If (for instance)

the aether be a gas, the mean length of path of whose minute
molecules is not less than planetary distances—a proposition

which it might not be easy to disprove directly—then this would
be a mean path indefinitely greatei than that of the molecules

of the most rarefied gas. Would it, however, be legitimate to

regard the aether (under this condition) as matter in
44 a fourth

state”? This would seem, in my judgment at least, only to

complicate the subject unnecessarily. For after all we are con-

cerned in such cases with the mere quantitative difference of
length of path. S. TOLVER PRESTON

Condon, June 28

Auroral Observations

nearer' W possible, to the unravelling of the
mysteries of the aurora borealis, I have in the course or the last

two years endeavoured to prooure a neat number of observations
of this phenomenon in Norway, Sweden, and Denmark. I Ipse
succeeded in engaging throughout the above-named countries
several hundreds ofobservers, who, led only by scientific interest,

have lent me their assistance, and from whom I have already
received a considerable amount of information. These observa-
tions are to be continued, as there is reason to suppose that the
aurora borealis in the near future will appear much more fre-

quently than has been the case daring the last years. Finland
and Iceland will also now be drawn within the circle, and it

would be most desirable that similar observations ware made also

in Great Britain
,
which country—especially in the maximum

years of the appearance of the aurora borealis—certainly would
yield characteristic contributions in this respect. I therefore

take the liberty to invite friends of science to make such obser-

vations in accordance with the system which I have introduced In

Scandinavia ; a schedule for recording observations, along with

the necessary instructions, will be sent to any one who, before

the end of August, informs me of his name and address.

Sophus Tromholt
Bergen, Norway, June Professor of Mathematics

Other papers in Great Britain are requested kindly to give the
above appeal a place in their columns.

The Hydrographic Department

As you have been misinformed on several points respecting
my connection with the Hydrographic Department, I request,

both on public grounds and in ordinary fairness to myself, that

yon will insert the following corrections of statements in your
article on this subject in Nature, vol. xxii. p. 86.

My work on the Norwegian coast has not been “dignified
into a hydrographical survey.” That work, combined with my
knowledge of the Norwegian language, charts, and pilotage,

satisfied the hydrographer that I was competent to compile a
44 Norway Pilot.” It is incorrect to represent that I have ever
laid claim to anything more than that.

I have not made a 44 rude” or
41 ungenerous” attack on the

Hydrographic Department. I have temperately stated facts

which cannot be disproved, in the interests of hydrography, and
to show the necessity for giving increased strength and efficiency

to the department. It is no answer to these facts to disparage
my own efforts in the cause, or to call me a small and
obscure clique actuated by personal motives. The clique to

which I belong is small indeed, for it consists only of myself.

It may also be obscure, but it is untrue that I am influenced, in

anything I may do, by other than public motives and a desire to

further the interests of commerce and of hydrography.
The gravest error into which your informant has led you Is the

statement that the Hydrographic Department had confided to

me, “mistakenly” or otherwise, the 41 revision of the sailing

directions” for part of Norway. I compiled those sailing

directions, as expressly stated in the official printed 44
Advertise-

ment,” signed by the hydrographer himself, and the depart-
ment has done exactly the opposite of what your informant
states ; it has refused to allow me to revise my own work, and
has consequently published an erroneous light fist, which will be
followed by an incomplete 44

Pilot.” Against this procedure it

is my obvious duty to protest. I am also bound to warn all those
whom it may concern of the errors to which the department hat
deliberately given dangerous publicity.

The paper read before the Society of Arts brought the dangers

along the trade route between England and Siberia to public

notice in some detail, and contained other facts relating to

neglected surveys and to charts compiled from antique and in-

adequate data, which it was right that merchants and seamen
should be aware of. If my statements are accurate—and I chal-

lenge your informant to disprove any one of them—tben the
Society of Arts did useful service in accepting my paper. No
good end can be gained by calling me names and accusing me of
personal motives. Let my statements be disproved if your in-

formant is able to disprove than. If he cannot do to, then
those statements are incontrovertible witnesses to the fact that

the Hydrographic Department is unequal to the demands upon
it Unsupported assertions that thedepartment stands “well, and
deservedly so, in the estimation of scientific circles,” are of no
weight when opposed to fcetVwfcfek your iaformant cannot dis-

prove, and apparently dares not fiu*. George T. Temple
The Nash, near Worcester, June a *

[Wi have given publicity to lieut. Temple's reply to the
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notice on the Hydrographic Department which appeared in

NATURE, vol. mm. p. 86, on the ground* advanced by him m
the first paragraph or his tetter. _ , .

Our readers will scarcely receive Lieut. Temple's statement

that that department has deliberately riven dangerous pnblici y

to errors. This would be contrary to me traditions, and certainly

to the interests, of any public office connected with the practical

and working world. But however this may be, is not the Hy-

drographic Department pursuing a prudent ctrarse in causing a

revision to be made of Lieut. Temple's compilation by another

authority? In the interests of navigation we think it is j for on

a great stretch of coast like Norway, which, from its sinuous

ana broken character, can be reckoned by thousands of miles of

tea-board, it Is clearly unadvisable that dependence should be

entirely placed on the efforts of one individual

We are the more confirmed in this belief from a significant

letter which lately appeared in the Skipping and Mercantile

Gautte and in the Dally News from the Royal Norwegian Geo-

graphical Survey Office, dated Christiania, the 16th inst., written,

as the writer afieges, “ in order to correct the erroneous state-

ments contained m Mr. Temple's paper (read at the Society of

Arts) respecting the charts and descriptions of the Norwegian
coast now existing.”—

E

d.]

Curious Electric Phenomenon

At about 4.30 p.m. this day a severe thunderstorm with a

deluge of rain came up from the north-west and lasted about an
hour. At 5.30 my wife was standing at the window watching
the receding storm, which still raged in the south, just over

Leicester, when she observed, immediately after a double flash

of lightning, what seemed like a falling star, or a fireball from
a rocket, drop out of the black cloud about 25

0
above the

horizon, and descend perpendicularly till lost behind a belt of

trees. The same phenomenon was repeated at least a dozen
times in about fifteen minutes, the lightning flashes following

each other very rapidly and the thunder consisting of short and
sharp reports. After nearly every flash a fireball descended.
These balls appeared to be about one- fifth or one-sixth the

diameter of the full moon, blunt and rounded at the bottom,
drawn out into a tail above, and leaving a train of light behind
them. Their colour was mostly whitish, but one was distinctly

pink, and the course of one was sharply zig-zagged. They fell

at a rate certainly not greater than that of an ordinary shooting
star. I have never witnessed a phenomenon of this kind myself,
but my wife is a good observer, and I can vouch for the trust-

worthiness of her report. F. T. Mott
Birstal Hill, near Leicester, June 22

Meteor

On Friday, June 1 1, at 8.$ p.m., while the sun was still shining,

I saw due east as near as I could judge, and about jo
1

above the

horizon, a bright white meteor pass across about 10* or 12° from
right to left with a slight downward course. Two or three hours
later I saw a small one take a parallel course, but the other side
the zenith. W. Odell

Coventry, June 14

Minerva Ornaments

During a recent visit to England I spent a considerable time
in the Museum at South Kensington, and Dr. Schliemann’s col-

lection of antiquities was one of the objects in that museum
which I was most desirous to see.

I should like to call attention to one point in regard to this

collection of relics. Among others I saw a number of flat

rounded pebbles, which, by chipping at the middle on both edges,
have been brought into something like the shape of an hour-glass.
These are marked “ Minerva Ornaments.” There are several
ether relics, the titles on which seemed to me to be, speaking
within bounds, somewhat imaginative

\ such, for example, as the
smell pieces of sold plate on the wAwrrij draftAr^n, or headdress,
where Dr. Schfiemann sees the owl's head and two large eyes,
14 which cannot be mistaken ” ; but to name these fiat pebblesu Minerva Ornaments " seem* to trespass not a little beyond the
4ue-UmJfc of the Imagination when applied to science.

Stones of precisely the same shape and size, and cut m the
Attte way, are common in this country, where Minerva was “ an
unknown goddess * before the arrival of the Christians. They

are picked up on the banks of the rivers, and when placed in

collections ate ticketed M net-sinkers.” I cannot doubt that Dr.
Schliemann's “ Minerva Ornaments ” are only Trojan net-sinkers

formed as those of the aboriginal inhabitants of this country,

because the savage mind seems to have run in the same channel

all over the world, E. W. Claypole
Antioch College, Ohio

A Snake in Kensington Gardens

I WAS considerably surprised this evening at finding the life-

less body of a snake about one hundred yards to the south-east
of Kensington Palace. A policeman informed me that he had
killed it there last Thursday as it was rapidly moving over the
ground. The head and neck had been utterly destroyed,

most likely by .stampings of the policeman's foot, but the
remainder of the body was perfect. In length it was* about

twenty inches, the body, from the thickness of a, little

finger, gently tapering to a tail ending in a fine point. Regular
scales, brownish-black in colour, clothed the back, the scales

along the sides being yellowish-green. A distinct fringe, or

prolonged fin, stiffly standing erect, of about one-quarter of an
inch in height, ran down the centre of the back, m colour the

same as the rest of the body in that region. I trust this descrip-

tion may enable some of your readers learned in snakes to

identify the species. Then I would ask, Is this animal a native

of these parts, or had it been introduced, or had this specimen
most likely escaped from captivity to meet with its untimely

end ? J. Harris Stone
11, Sheffield Gardens, Kensington, W.

THREE YEARS ' EXPERIMENTING IN
MENSURATIONAL SPECTROSCOPY

By a New Hand thereat

I
T was in 1876 that the experimenter,1 of whom the

following notes have been requested, clearly per-

ceiving that it would not do any longer, even in his

private work, to be content with merely a little direct-

vision, ready-made, purchased, spectroscope and the few
scale points offered by reference to lamp-flame lines—set

about making up a tolerably large spectroscopic instru-

ment to satisfy his own ideas, wants, and aims.
Now the leading desire with him herein, was, in suit-

able return for H.M. Government having then recently

changed the locality of his official residence from a low,
sunk position, where and whence little but other houses
could be seen, to an elevated site half-way up the northern
side of the Calton Hill, commanding an excellent view of
the northern, north-eastern, and north-western horizons,

together with the best and brightest parts of almost all

auroral displays, whenever they occurred—it was his desire,

as a decorous and appropriate tribute, to render some
respectable spectroscopic account (over and above any-
thing that the Royal Observatory, Edinburgh, and its

more purely astronomical instruments could do) of those
sometimes nocturnally luminous, but generally fitiuJ,

evanescent, and not yet fully explained, phenomena of the
skies, the Aurora Polares.

To this end the nascent spectroscope, mounted before a
window in an upper chamber, assumed the form of a large

flat telescopic box, almost five feet long, two broad, half
a foot deep, supported on a stout alt-azimuth stand, with
powerful screw motions. The box carried a gathering

telescope in front, whose objective, as well as those of the
internal collimator and inspecting telescope, were, hke
those ofa “ night-glass,” large, i.e., 2*2 inches in diameter;

and short, i.e. , 17 inches, in focal length. An extensive

and easily read scale for any prism's minimum deviation

positions, and a long, but very easily worked, micrometer-
screw motion for the telescope eye-piece were sapftjod,
also an illuminated pointer. An clectnc reference spec
trum of hydrogen lines above and below the Medal
central zone of the field of view was caused tohwever

1 Prof. Piaui Smyth, Attratomar-RayaTfar Scotland.
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available; the slit, though 4 feet distant, was made
capable of being adjusted from the observer’s chair; a
variety of prisms both simple and compound, with devia-

tions from o° to 45°, and dispersions from o°*5 to 14
0

between A and H solar, but all of large size, and capable

of being used in quick succession at pleasure, were
added; with further arrangements for bringing into

central view and correct measure, many other natural
spectroscopic .milestone lines, both with blowpipe-flame
and induction-spark.

Thus far the instrument had been constructed, step by
step to a series of orders, chiefly by M. Salleron, of 24,
Rue Pavde au Marais, Paris, and it was ready in the
beginning of 1877 for any aurora that should display
itself in the north-north-western parts of the sky ; but no
auroras came, nor have any appeared up to the present
time, February, 1880. But the instrument has not been
idle. Its general material, wood, allowed it to be cut into

and altered for any experiment, educational or otherwise

;

Mr. Adam Hilger, of 192,Tottenham Court Road, furnished

it with a train of compound prisms raising its dispersion

powers to 33
0 A to H, with improved Huyghenian rock-

crystal eye-pieces and a spectrum-illuminated pointer of

a remarkable kind for the purity ofthe colours successively

imparted ; until, though large parts of the apparatus were
still rough, it had become, on the whole, an essentially

safe instrument for spectroscoping numerically anything
within its powers to spectroscope at all, and for looking
into any such subject in a variety of different ways, and
to different degrees as to definition, illumination, dis-

persion, and magnifying ; thereby imparting considerable
confidence in its final results : and this is the chief

reason for saying so much at starting on the mere means
employed.

Colours and Absorption Spectra .—The first series of

observations with this new instrument was of a very
simple kind as to the smallness of dispersion employed,
and on an often discussed subject, viz., the colours both
of the spectrum and of various coloured media, solid as

well as fluid. These observations were printed by the

Royal Society; Edinburgh, in vol. xxviii. of their Transac-
tions in a paper extending through sixty-four pages
and illustrated with three plates

;
one of them containing

twenty-five different colours, viewed under seven different

gradations. Though much of the subject matter of this

paper could only be a confirmation, perhaps strengthening,
of many previous workings by others in the same direc-

tions; yet the following points, more or less new, were
also clearly established

;
as

—

1. Colour bands, and bounding edges of coloured

regions in the spectrum, are not fixed in spectral place

as both Fraunhofer lines and luminous lines of gases so

eminently are, but have a positive power of locomotion,

within certain limits, according to intensity of illumination

and depth of colouring matter. Witness especially the
inarch of the whole red band of light, with successively

increased depths of solution, over, and past, the black
Fraunhofer line, both found on this occasion in oxalate of
chromium and potash dissolved in water, and proved to be
as fixed as any other Fraunhofer line in all spectroscopy.

2. Amongst colours the same to the eye, a physical

difference still more important than colour was ascertained

to exist, accordingly as their transmitted spectra formed,
either one central beam, or two widely separated beams
in spectral place. So that one green glass exhibited

only the green region of the spectrum ; while another

glass, of different chemical coloration, but equally green
to the eye, shone chiefly in setting forth the ultra-red
regions of the spectrum at one end, and some of the blue
at the other, but extinguished strangely the yellow,
citron, green, and all that might have been expected
apnon to have been well rendered by it.

3.

Amongst these double-beam colours, of which cobalt-
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blue glass is an old example, well known from the times
of Sir David Brewster downwards, a far more powerful
case was met with in Judson's green dye of the aniline
series

;
and by merely looking through a Aim of that

(without any prismatic or spectroscopic assistance) it was
shown to be possible to detect copper and arsenic grjeens
among vegetable green dyes in papers and musUns ; with
all the facility too, of seeing the former become blue
or black, while the latter became fed, and sometimes
gloriously so.

4.

While the green of vegetation was in every case,

both abroad and at home, together with its yellows, its

blue as in litmus dye, and some of its browns, turned into

crimson or scarlet—the green of shallow sea-water, as in

the mouth of the Tagus, and the deep blue of the ocean,
as in the Bay of Biscay, were both of them totally un-
affected

; but brown oars dipped in the act of rowing
into the former, in itself ummpressible, green water,

came up blood-red at# every stroke; and brown sea-

weed floating in the Blue Bay, appeared of a richer
scarlet than any coral. These scenes too were all the
more brilliant and life-like to the observer, though looking
through something like a black ink-bottle, from the
tendency ascertained of two superposed films of any of
these double-beam colours, when differently illuminated
(the one looked at having to be more strongly illuminated
than the one looked through), to produce light, rather
than double dark, in and about the F region of the spec-

trum ; thus recalling a remarkable feature established by
the late esteemed Prof. Clerk Maxwell, in his researches
on colour-blindness.

Rain-band Spectroscopy.—The next subject on which
the experimenter published (both in the Journal of the
Meteorological Society of Scotland and in the fourteenth

volume of the “ Edinburgh Astronomical Observations ”)

was the power of the spectroscope to foretell rain. This
subject had been much studied by him already in various

countries and climates with pocket spectroscopes, but
assumed a far firmer character when their indications

could be tested by the spectroscopic machine above
described.

Every spectroscopist knows how rich in black lines and
grey bands is the red-end of the spectrum of the sky

;

especially towards sunset, and near the horizon. M.
Angstrom had moreover already taught that some of

those lines or bands were due to watery vapour, and
others to dry gas, in the earth's atmosphere ; while M.
Janssen had minutely identified the components of the

former as being of such an origin, by comparing them
with the absorption lines in a long tube of high-pressure

steam. The Edinburgh experimenter therefore started

with much prepared to his hand, when seeking to obtain

a practical use for meteorology out of such observations ;

and his further steps were these :

—

1. He ascertained by many months of continued daily

experience that the lines attributed to watery vapour in

the spectrum of the sky, though formed by that vapour

when in the state of a transparent, invisible gas, increased

in their intensity of darkness, other things being the

same, according to the quantity of such vapour present in

the atmosphere. That quantity being independently

ascertained for the time by reference to wet ana dry bulb
thermometers and the usual hygrometrical calculations*

2. To keep those “ other things the same," and prevent
the variations they are only too capable of setting up, from
interfering with the one phenomenon now sought after,

the experimenter confined his spectroscopic notings of the

sky's light to a constant, and that a low, altitude therein

;

as well as to an hour giving a constant, and not a very

low altitude to the sun, an azimuthal direction con-:

siderably distant therefrom. Also to blue sky itself as

seen through openings between clouds, if pmsible, rather

than to any cloud surface, and much rather than to

NATURE
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any hasty fogy or smokt surface nearer still than the

3. These precautions being taken, there was no difficulty

in recognising.yfrj/. during frosty weather, when meteoro-

logists know there is a minimum of moisture in the air,

what should be the normal appearance of the dry-gas

lines or bands, for they only are then conspicuous, and

are chiefly peat B, the alpha band between C and D,

and a remarkable band on the green side of the universally

known D line of the regular solar spectrum. That band

being remarkable, not only for being situated as a dark

shade in the otherwise brightest part of the spectrum of

daylight, but by being much more dependent than the

other dry bands, on the lowness of altitude of the sun at

the moment, for its full and darkest development, and
thence called in these inquiries “the low-sun band.”

Next, in the summer season of the year when the tempe-
rature has risen say to 70°, and we know, as per the

acknowledged hygrometrical tables, that there is then four

times as much, to the eye invisible, moisture in the air, for

that reason only, as at 30° temperature—spectroscopic
observation will show, simultaneously with ana in addition

to, all the previous dry-gas lines, not only a strong water-

gas, or vapour, line closely following C, a true sun-line,

but a much grander line, double line, or rather band of lines

immediately preceding the solar line D ; and this par-

ticular water-vapour group is in practice the only one of

that kind which meteorologists need attend to in their

ordinary daily work.
So far indeed we have only got, by its means, a species

of thermometer
; but if we go on observing day after day

in nearly similar summer temperature, ana accustom our-

selves thereby to the then quality of appearance of that

band preceding D—and if on the next day, at the same,
or nearly the same, temperature, we should see the band,
say twice as dark as on the previous days—then in that

excess of darkness it has become “ the rain band ” sought
for. Because that abnormal excess of darkness shows as

infallibly as though it were written up in the sky, that

there is at that moment far more invisible watery
vapour in the upper atmosphere than the air there is

capable of holding much longer in suspension, where-
fore such extra moisture must very shortly be deposited
as rain.

This then is the “rain-band spectroscopy” established
by the Edinburgh experimenter; and it may be now
successfully practised with the smallest spectroscopes
either at home or abroad

; when one is travelling as well
as when stationaxy, for it occupies only a moment of

time each day, as the merest glance will tell whether the
rain-band preceding D is much stronger or less strong
than the normal quantity

;
and with all the more certainty

on account of the low-sun band immediately following D
in the spectrum, enabling a differential, as well as an
absolute, estimate of darkness to be formed. While in
any but very cold and wintry weather, when Nature
herself tilts the balance for rainfall by a very small
addition to the watery vapour in the air, the spectral

indications are easily read off and apprehended. They
have also been found as certain at sea, in South Africa,

and India, or wherever the system has been carried,

as in Great Britain during the best part of its summer
season.

If the research be further prosecuted with large dis-
persions, high magnifying powers, and on the direct light
of the sun, the hazy bands above spoken of as existing in
the general daylight, are found in the same spectral
places, but breaking up into scores and hundreds of fine
lines

;
while the range of visible spectrum then extending

from the B limit of the mere sky and indirect sun’s light,
to great A and beyond it—the intermediate groups of
lines called “ little a and its preliminary band” will be
found a still more powerful “ rain-band vf than that near
D, For though they, little a and its preceding band, are

composed of lines vanishingly thin, few and far apart in
dry weather and as seen in a nigh sky, yet their interstices

in damp weather become peopled with myriads and
myriads of black lines, so as at fast, indeed, in a setting

sun, to block up the whole space of each group, from one
side to the other, solidly ; and then actually to dwarf the

almost proverbial spectral colossus “great A," into a

mere line comparatively puny and unimportant

The Red-End of the Solar Spectrum.
—“ There must

surely be some mystery of difficulty,” thought the esmeri-

menter, “touching the red-end of the spectrum or the

high sun, or the able Angstrom, of Upsala, would not
have omitted it in his otherwise grandly perfect normal
solar spectrum map ;

while some points in the Royal
Society*s Himalayan solar spectra would have been very

differently rendered,” Now one undoubted obstacle to

mapping that part of the spectrum well, is undoubtedly

the faintness of its light ; wherefore an idea immediately

occurred to the new worker that the qualities of his aurora

spectroscope were the very desiderata for both the red,

the ultra-red, and for everything, in fact, that the very

beginning of the solar spectrum has to show beyond,

or earlier than, the point where Angstrom's spectrum

commences its admirable delineations with the rudimen-
tary lines of only little a and its preliminary band.

But the summer of 1877 threatening to be hopelessly

cloudy in Scotland, the experimenter, after considering

the various pros and cons of many southern stations,

decided on trying Lisbon, as the place of all others giving

the highest summer sun, the best climate, and most social

facilities, with least time lost in getting there. And then
he further happily experienced, not only that the mag-
nificent steamers of the Pacific Steam Navigation Com-
pany of Liverpool, are the most admirable means of

accomplishing the ocean transit ; but that the directors

of that Company are most favourably and liberally

inclined to help on any really scientific matter when for

the sake of science alone.

Hence it was that in June and July, in Portugal, with
his Edinburgh spectroscope and a heliostat or simple
construction worked for him by his Wife’s hand and eye,

the experimenter was enabled to see and map at noon-
day, and, day after day, in a high sky, free from ordinary

telluric effects, all that portion of the solar spectrum
outside, or situated preliminarily to, Angstrom’s shortened
beginning; viz., the matchless series of lines that go
towards forming the colossal groupings of both great A
and its grand preliminary band ; then beyond that the

very strong line Y and the groups of finer lines on each
side of it ;

and beyond that again, near the beginning of

all visible spectral light, the strong line X, and certain

thinner lines on either side of it.

Photography, as Capt. W. de W. Abney has admirably
shown since then, can take account of many more lines

still
;
and some of them so very far away beyond all

visible red light, as to remind one of those other lines

recorded by Dr. Draper, the elder, in his celebrated
Daguerreotype spectrum taken in 1843, lines which are
quite outside the pale of all optical spectra. But the
human eye had probably never, up to 1877, seen more in

the “red” than what the Edinburgh experimenter's
roughly built-up aurora spectroscope showed on this occa-

sion : and the whole result, as contributing at last the

head-piece required for Angstrom's normal solar spec-

trum, was described in the 14th volume of the “ Edinburgh
Astronomical Observations,” published towards the end
of the same year 1877. It was accompanied there *by a
map, extending from the beginning of all visible light,

ana including 62 lines up to the groups of little a, so
correctly represented in themselves by the philosopber
of Upsala.

(To be continued,)
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EXPERIMENTAL RESEARCHES IN
li-- . - electricity1

' to Part III.

—

The Electric Condition of
terminals ofa I acuum-Tube after their connection

~
• Source of Electricity has been broken

_ question has been moated .whether there is 1
polarisation of the terminals of a vacuum-tube after

the discharge through it has been interrupted by breaking
connection between it and the source of electricity. This
question is. to be understood in the sense—does there
exist a chemical polarisation as is the case for instance
with the terminals of a voltameter under similar circum-
stances?
The problem is by no means easy of solution. The

authorsA>olieve, however, that the few experiments they
4escgibe, selected from a long series, will show that there

really no such polarisation of the terminals.

'
In the first instance the case of the voltameter is con-

sidered ; the arrangement of the apparatus employed in
Ahe experiments is shown in Fig. 1, where k k' represent

|

a special key for breaking connection between any piece

<A apparatus and the battery, b,
and connecting it after-

wards instantaneously with a galvanometer, G. The
terminals of the battery are attached respectively to the

screw-clamps, c and d, carried by an ebonite bar, sup-
ported on two ebonite columns, touch-points in metallic

contact with c and d, pass through this bar, so that when
the brass springs, a c and bf, are allowed to rise and press
against these touch-points, the battery is in metallic

connection with the screw-clamps, a and b
f and any piece

of apparatus attached to them, as, for example, the volta-

meter, v. The voltameter employed has a resistance of

20 (dims; its platinum electrodes are 2*5 inches long and
0*025 mch in diameter, and are separated 0*25 inch ; it is

charged with dilute pure sulphuric acid in the proportion of
1 volume of add, sp. fir. 1 '84, to 8 volumes of water. When
the springs are suddenly pressed down by the fingers
pkced on the ebonite disks, e and f the connection is
broken between the voltameter and the battery, and it is

Hes on the Electric Discharge with the ChlorideW_ t _ r. n# s v w. m m •

connected instantaneously with the galvanometer G. .The
galvanometer actually employed was not that shown ia
the figure, but a Thomson galvanometer^whose constant,

c
,
— -* 1,874 scale divisions. On connecting

a battery of 10 chloride of silver cells with ‘the voltameter
for a minute or less, and then suddenly pressing down the-
springs e and /, there was a deflection to the left, say, of
more than rooo scale divisions, although the shunt
was used to reduce the current through the galvanometer;'
therefore, the deflection without the shunt would have
been more than 1,000,000 divisions. By comparing this

deflection with that produced by a half microfarad con-
denser, charged with 240 cells, it was ascertained that

the deviation produced by the voltameter was equivalent
to that of ni microfarads.
The small condenser shown at c, Fig. 1, was substituted

for the voltameter ; it is made of a thin plate of glass 2
inches square and 00115 inch thick ; the tinfoil coatings
being 1*5 inch square, its capacity was found to be
0 00055 m.f. When charged with 3,600 cells, and after-

wards connected with the Thomson
galvanometer through the $ shunt, by
pressing down e andf the deflection

was 1305 divisions to the left; this

multiplied by 9*92, tbe value of the
shunt was equivalent to 1,354 divisions.

The apparatus, shown in Fig. 2,

which was constructed for another
object already described,1 was con-
nected with a and b ; it consists essen-

^ tially oftwo disks, 3*1 inches diameter,
placed 0*13 inch apart. The capacity
of this apparatus, when used as an
air-condenser, was determined, and
found to be 0*000058 m,f. With 3,600
cells no discharge took place, and it

merely charged up as a condenser.
The deflection produced, when the
keys e andf were pressed down, was
(without shunt) 150 divisions, still to
the left. It is evident, therefore, that
the direction of tbe deviation throws
no light on the question, for it.is tile

same with the voltameter as with .the

condenser.
Tube 73, containing a residuum of

acetylene, was now substituted for the
air-condenser; it » 26*5 inches long
and i*5 inch diameter, the distance

between the termals 23 inches; this

tube was connected with 3,600 cells,

current 0*0068 1 W The tube potential

was found to be 2,980 cells, and its resistance 449,500
ohms. On pressing down the springs e and/ so os to

break connection with tbe battery and connect the

tube with the galvanometer, there was a deflection of

1 1 divisions to the left, the same as before. The current

was only
11 W.

1874 X 1,000,000 170,000,000

The diagram, Fig. 3, will illustrate the action of the

special key, Fig. i. When the handle is moved to

the left, the tube T t' is placed in metallic connection
with the battery, whose terminals are shown attached to
c and d (this is equivalent to the springs being allowed td
press upwards against c and d, Fig. 1); when the handle
is moved to the right, then the discharge of the battery
through T t' ceases, and the terminals or the tubes v «u
p are connected with the galvanometer, the extremities of
whose coil are attached to e and / {this is' equivalent to

pressing down the springs in Fifr* 1).

On another occasion with thteaame tube, Na 73, with

Phil. Trent*, vol. dad. p* 76 ; Natvx*, vet. xfcll. p. 159.
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e ffom 2,400 edls, the deviation to the lift on

fiii ce’ntims.)' in diameter. The distance between the

fcnnfoht a nng and a straight we, is 33*S «<=hes (8s

SfflthSa); In the first place the battery was connected

^direct to the galvanometer, the positive to e and the

nerative to / (that **» in 8ame direction as if the

positive werfc attached to c and the negative to d\ A
short piece of wire was inserted between e and / as a

shunt, and the 9J* shunt was also used with the galvano-

meter, the direction of deviation was found to be to left,

which it was desired to know.

On pressing down e andft the deviation was to the left,

and only amounted to 2 divisions. On another occasion,

at the same pressure, 3,900 cells, current 0*02925 W., the

deviation to the left on pressing down e and f was from

3 to 5 divisions.

The same tube, with a charge erf coal

3 miliims., 3*947 it current 0*01705 W.,

and A 7 divisions to left

pressure
Ction, on

pressing down e anif, 7 divisions to left

The same tube, with air, pressure 1*5 nnflims., 1,974M,
current 0*02728 W., on pressing down e and /, deviation

20 divisions. ’ The deviation was, therefore, greatest with

air ;
but if due to a chemical polarisation, it would have

been a prion expected to be greatest with coal-gas, which

is a mixture of decomposable molecules. The result of the

experiments with tube 199 gave the following deviations :

—

Hydrogen. Coal-gas. Air.

3 7 80

Again, tube 199* 2,400 cells, pressure 1 mfflim., 1,316 M,
current 0*02456 w., deflection on pressing down the keys,

16 to left ;
with 1,500 cells no discharge, yet a deflection

of 10 divisions to the left was produced on pressing down

the keys. The deflection in the latter case being clearly

due to a static charge.
.

Experiments were now made m air with an apparatus

similar to that already described in NATURE, vol. xmi.

p. 174, but with disks instead of points, in order

Fie. 3.

to obtain a vacuum vessel with large terminals. The
terminals are two disks a little over 4} inches ( 1 1 centims.)

in diameter, and in the first instance were placed 3 inches

(7*62 centims.) apart. Pressure 4*5 milluns., 5,921 M,
2,400 cells, current 0*04366 W., deviation on connecting

the disks with the galvanometer, 10 divisions to left.

Witt 1.300 cells, no discharge took place, but on con-

necting the galvanometer a deviation of 27 divisions to

the left was, nevertheless, produced.
At a pressure of 20 miliims., 26,3x6 U* with 3,900 cells,

no current passed, but the deviation on connecting the
galvanometer, was 66*6 divisions to the left.

The disks were now placed at a distance of 2 inches

(f*o8 centims.), the pressure being still 20 miliims., and
the battery 3^00 cells, the discharge now took place,

current 0*03896 W., deflection on connecting galvanometer
8*5 to left.

, reducing the battery to 2,400 cells, the discharge

didnOt tAke place, but a deviation of 43 divisions was
produced bn pressing down t

The disks were placed at 1 inch (2*54 centims.) apart,

same pressure, with 3,900 cells, the current was 0*04201

W., deviation to left on connecting the galvanometer 13
divisions.

2,400 cells would not pass, but a deviation to the left

of 47 divisions was obtained on connecting the galvano-

meter.
b

’
.

The following are the results of these experiments With

the disks at various distances ;— t ,

Distance,
inches.

So that

No. of Pressure.

cells. mm.

1,200 4’5

2,400 4*5

3.900 20*0

3.900 20*0

2,400 20*0

3.900 20*0

30*0

in every case when

did not pass

passed

did not

row
WTO

the tttrre&t had not paced
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the defection was the greatest on connecting the terminals

if#§ the galvanometer.

If the fact already pointed out be taken into account
that with a constant battery-potential, the difference of
potential between the terminals of a vacuum-tube varies,

m the same gas, according to the degree of exhaustion, it

follows that as soon as a discharge takes place, the
potential of the terminals will be lowered. One would
therefore expect to find what the before-cited experiments
indicated, namely, that the static charge of the terminals
would be greater when no discharge takes place than after
it has occurred, notwithstanding mat a larger number of
cells may have been employed in the latter case than in
the former, for the authors have shown (Phil, Trans,,
voL clxxi. p. 67) that a tube-potential may be only 430
cells, although the battery connected with its terminals is

1 1,000 cells.

The authors believe, therefore, that the experiments
point conclusively to the deduction that the current ob-
tained from the terminals of a vacuum tube, after having
been disconnected from the battery, is solely due to a
static charge and not to a chemical polarisation.

An experiment was made with the apparatus arranged
as in Fig. 4, a tangent galvanometer being inserted in the

circuit between the battery and the voltameter, the $J y

shunt being used with the Thomson galvanometer.

No. of cells.

Current
indicated by
tbe tangent

Deflection of Thom-
son galvanometer,
with shunt ,2,. Divisions.

galvanometer.
W.

on pressing iLwn
f and/.

'

I 0*00000 . 220 X 995
*

3
1

... 218,910.

761,3802 0*00415
• 76S

3 - 0*03463 • 984 978,820
10 0*14660

• 99o 985» * 5°

On keeping down the keys e andf after the voltameter
had been connected with three cells, the deflection, which
at first was 984 divisions, fell in—

1 minute to no
2 minutes to 80

3 „ 68

4 „ 60

5 » 55
® >• 5*

7 49

so that it was evident that a current was kept up by the
voltameter for a considerable time after the battery had
been disconnected.

In order to render evident the direction of the current
of polarisation of the voltameter the apparatus was
arranged as in Fig. 5, that is, the Thomson galvanometer,
with 0^7 shunt, was inserted in the circuit between the
battery and the voltameter. An adjustable shunt was fixed

between a and b to permit the greater part of the current

to pass through it. A plate of metal, s s, was provided to

slip under e and/to short circuit the return current through
the galvanometer. The shunt which was found just

sufficient to carry the major part of the current, and yet

permit sufficient to traverse the voltameter to produce a
just visible evolution of gas, was 13 ohms.

On connecting the battery, the current was in the
direction of the lower arrow, and tbe deviation 133
divisions say to the left

;
on pressing down the keys on

to the metal slip placed under them to short circuit the
(

current, after the battery had been disconnected, the
return current was in the reverse direction, as shown by
the upper dotted arrow, the deviation being 425 divisions

to the right. Even without pressing down the keys on to
the metal slip nearly the same deviation was obtained on
disconnecting battery for the return current then traversed

the shunt from a to 0,

On substituting either the bell-jar, with disk terminals,

or the tube 199 for the voltameter, the deflection of the
,

return static charge was in the same direction as the
]

return current from the voltameter, so that, as was before

stated, no inference can be drawn from the direction of

the current as to its being produced by polarisation or a

static charge. The authors conclude by saying We
think, however, that we have shown that the effect in the

case of a vacuum-tube is due to a static chaige, and not

to a polarisation of the terminals. We rest our opinion -I
mainly on the fact that a greater deflection is produced,
when the potential has not been lessened by a discharge
through tne tube, than that which occurs after the dis-

charge has taken place, which, it had been surmised^
might possibly produce a chemical polarisation.

THE LATE M. GAVGAJN

SCIENCE has to deplore the loss of an industrious but

unobtrusive worker in the person of Jean-Mothde
Gaugain, who died at rim village of St Martin d’Estread*,
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near Baveux, on the 31st of May, 168a His name is

honouraoly associated with experimental researches in a

goo^many of the less-frequented bye-paths of electrical

science. Living in a time which may well be regarded

as the transition period, during which electricity has

passed from the stage of a phenomenal and experimental

science to one of exact mathematical relations, some of

Gauguin's investigations are already superseded by the

Inter and more comprehensive researches of a younger
generation. Yet he has done good work, which will live

to carry down his name along with that of Peltier, of

Pouillet, and of Becquerel. and with the still greater

names of Arago and of Ampere.
His earliest contribution to science ofwhich we are aware

was a memoir published in 1853, under the title “ Note
sur les Signes Electriques attributes au Mouvement de
la Chaleur,” and in the same year he brought out his

tangent galvanometer. The essential point ofthis instru-

ment consisted in employing as a coil several turns of
wire of increasing diameter arranged about a conical sur-

face, at whose imaginary apex was placed the small mag-
netic needle, each of the coils thus subtending the same
solid angle at this point. This arrangement, to which
Gaugain was experimentally led, was in some points
virtually anticipated by the tangent galvanometer of
Helmholtz, in which, however, a symmetrical arrange-
ment was employed. In the same year Gaugain announced
the discovery that continuous currents of electricity could
be produced by the continuous friction of two dissimilar
metals upon one another. The next two years saw him
employed in investigating the electricity produced by
evaporation and by combustion. In 1856 he produced
his double-condenser electroscope, designed, like the con-
densing-electroscope of Volta, for the investigation of the
electrification due to contact of dissimilar substances. At
the same time he published some observations on the be-
haviour of amalgams of sundry metals, and showed that
in a voltaic pair the amalgam of zinc was more electro-
positive than zinc itself, while the amalgam of cadmium
was on the other hand, more electro-negative than the
pure metal. From 1856 to 1859 Gaugain was occupied
with important inquiries on pyroelectricity, and he suc-
ceeded in establishing sundry laws, with respect to the
electricity of the tourmaline in particular, which had
escaped previous observers. The results he arrived at were
published in the Annales de Chimie ct de Physique

,
and com-

prised a number of curious and unexpected results. The
tourmaline, which at ordinary temperatures is a bad con-
ductor, evenforhigh-tension electricity, begins to conduct at
400°or500° G, ana on cooling is stillfound to conduct

;
but if

washed in water and dried carefully it once more insulates.
All tourmalines are not equally active, those of Brazil,
green or blue in colour, being the most electrical. In
order to obtain a measure of the amount of electricity
furnished by a tourmaline whose poles were united by a
metallic circuit, he devised a discharging gold-leaf electro-
scope, and by means of this instrument showed that a
number of tourmalines united by their similar poles gave
quantities of electricity proportional to their number,
while if united in single series they gave no more than a
single lonp one, thus behaving like batteries of great
electromotive force and of almost infinite internal resist-
ance. The quantities of electricity furnished by tourma-
lines of equal lengths but of different thickness while
passing through equal ranges of temperature he found to
be proportional to the cross-sections of the crystals, again
agreeing with the law of Ohm as applied to batteries of
very high internal resistance. Gaugain also showed the
quantity of electricity thus flowing through the tourmaline
in one direction during a rise of temperature to be equal
to that flowing in the reverse direction during a corre-
sponding fall. Hie year following the discharging
electroscope was usefully employed in verifying Ohm's
s*w as applied to other bad conductors. Volta's contact

theory occupied Gaugain at several periods of his career,
and he established amongst other interesting results that
there is a difference or potential between a piece of

E
latinum which has been dipped into acid, and one which
as been dipped into alkali, even though both have been

subsequently washed. Gaugain also conducted a number
of careful researches on specific inductive capacity, on
the capacity of cables, on the residual charge of con-

|

densers, and on what he termed’the variable electric

state of a condenser communicating with the soil by a
bad conductor, in which, when discharged by disruptive

i

sparks or by the discharging electroscope, the time-

|

intervals of the discharges were found to form a geometric
progression. His extended observations on condensers
of spherical, cylindrical, and flat forms were communi-
cated to the Acaddmie des Sciences in three special notes.

In later years Gaugain devoted himself to the examina-
tion of the effects of heat upon the magnetism of steel

tubes and bars, and found the remarkable result that a
bar magnetised powerfully while hot may when cooled
exhibit a reversed polarity, and vice versd; also that the

magnetisation by a strong current penetrates deeper than
that due to a weaker current. He also brought to light

sundry analogies between the behaviour of magnets under
magnetic force, and of matter generally under mechanical
forces.

Born in Normandy in 1810, he entered the Ecole
Polytechnique at about the age of eighteen, and after-

wards attended the Ecole d’Artillerie at Metz, after which
he adopted metallurgy as his profession. Gaugain worked
during the closing years of his life in isolation and in

straitened circumstances, assisted by his only daughter,
who devoted herself to him. His researches, though
several times rewarded with academic recognition, were
not in themselves productive ofgain

;
and theprix Gegner,

an annual grant of 4,000 francs, given d un savantpauvre
afin de Vaider dans ses recherches, awarded to him for

five years past, was a welcome amelioration of his

position in a time of failing health and during the painful

illness to which he succumbed at the age of seventy
years. S. P. T.

A CHAPTER IN THE HISTORY OF THE
CONIFERAE

T N working out the Eocene coniferae, in continuance of
1 the monograph which the Palaeontographical Society
are kindly publishing and illustrating in a sumptuous
manner, some reflections upon the past history of the
more prominent Eocene genera, such as Araucaria, Podo-
carpus, Dammara, Sequoia, &c., have occurred to me,
which, although being perhaps outside the scope of the
Palaeontographical Soriety’s work, may not be uninterest-
ing to the general readers of Nature. I have therefore
tentatively brought forward the present chapter on Arau-*
carias without yet having any definite intention of putting
together my notes upon the other genera, in the present
form.

Arauca?ia, 1 Jussieu.— The earliest traces of distinctly

coniferous wood known, those from the Carboniferous,
were for many years thought to belong exclusively to

the Araucarian type. This supposed prototype became,
according to Schlmper, modified in successive ages, and
he endeavours to trace these modifications through the
extinct genera Walchia, Ullmannia, Araucarites, voltzia,

Ptycholepis, PachyphyUum, and Cunninghamites. Les-
quereux, however, carries the actual genus Araucaria
to as far back as the Trias, and unmistakable cones
of both sections of the genus have been described by
Carruthers from the Stonesfield, Yorkshire, fluid Somer-
setshire oolites

;
fossil forms agreeing closely with these

have been also found in the Jurassic of India. It is not
1 From Araucanoi, a paoplt of Chili, In whfcfe

abound*, and fumuhet the principal food of tb» IiwUoa*.

A, imkicmtm
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dpftnitdyknown at present in cretaceous rocks, for theIuvq
'fsgiS none figured Dy Heer as Araucarttes nordenski&Si,

Tfcbife die upper cretaceous of Spitzbeigen, is a very ifcd!s>

Tinet coaly mass, and as he suggests, possibly cyta-

Hie Araucarias thus appeared to have declined since

Jurassic times, and Schimper states that, with the
Tertiaries, they became extinct in* Europe. Tbiselton
Dyer 1 goes further, and has even stated tnat, so far as
we know, they have been extinct north of the equator
since the Oolitic age. It is certain, however, as 1 hope to

show, that at least one section of them abounded in

Europe during the Eocene age, and probably did not quit

It until the Miocene.
The existing Araucarias present a singular appearance

when contrasted with other trees, and would be looked
won from their aspect alone as unmistakably archaic in

character. They nave been divided by Salisbury 3 into

two very distinct sections : Columbea, or true Araucarias,
and Eutacta, or the needle-leaved false Araucarias. They
are exclusively confined to the southern hemisphere,
Columbea alone being represented in South America, and
both sections in Australia and the adjacent isles.

The section Columbea possesses but four species, which
are, however, very distinct from each other and of great

interest. The most familiar is the common Araucaria
imhncata, or Monkey-puzzle. It is almost confined to

Chili, forming vast forests which extend upon the slopes
of the Andes from the snow-level to about 1,500 or 2,000
feet downwards. The trees reach 150 feet in height, and
with their dark pendulous foliage are of imposing gran-

deur. Their appearance when full grown can scarcely

be realised from the young trees in England, but an ex-

ceptionally fine specimen is at Windsor, and a carriage-

drive leading to a nobleman’s house, near Armagh if I

remember rightly, is bordered by high banks of large and,

for our country, well-grown trees of this species, and
presents a strikingly dignified effect. The cones are very
huge, and the seeds, which are highly nutritious, form the

staple food of the Indians. The second South American
species, A. trasiliensis

, is somewhat similar in appear-
ance^ and reaches 100 feet in height. It also forms
immense forests, and produces edible nuts, but as it will

not live in our climate without protection, is less frequently

seen in cultivation.

The Australian species are even more strange in aspect.
Araucaria Bidwillii forms a majestic tree, growing to

150 feet in height, and confined to a tract 30 miles long by
12 on the east coast near Brisbane, where it far overtops
the other forest trees. A, Rulei,

a smaller though equally

beautiful tree, is chiefly remarkable for its singularly

restricted range, being only indigenous to Porte Molle,

one of the Caledonian Isles, where it is confined to the

summit of an extinct volcano, but half a mile in radius,

and exposed to extremes of heat and cold that appear
destructive to other kinds of vegetation, for hundreds of
feet below it.

The Columbeas have not been met with fossil either in

the Eocene, or Cretaceous rocks, probably because their
stations are mostly high rocky ridges, where there is an
absence of water, rendering it unlikely that their remains
would find their way into marine or fluviatile sedimentary
strata. We must by no means infer, therefore, that
spedes belonging to this section did not exist in Europe
contemporaneously with the species of Eutacta that have
been found.
The section Eutacta has terminal globular cones with

broadly-winged and generally persistent scales and falcate
* ‘

"Flormfow. Arctic*," voL 13. PI xxxril p. xa6* Hear says the figure
*©o slsaalne*, and that the position and arrangement of the scales can

with tfe* greatest trouble. Restored as It is, it postssms no
c™»«er^ irhile no branches of Araucaria hare

Jaggas-S2

—

needle-like leaves. There are but three t „
all of gigantic dimensions, for two ofthem Attain a 1

of over 200 feet, and the third 150 feet. Araucaria
Cookii, or the Norfolk Island pine, a native of New
Caledonia and New Hebrides, presents a fantastic

columnar-like growth, giving the trees when seen from’

a

distance somewhat the appearance of a grove of ship's

spars 200 feet or so in height. A. excelsa, indigenous to

Australia and Norfolk Island, is an even more majestic

and colossal tree, towering to a height of 230 feet, irith

a trunk of some 30 feet in girth. The third species, A.
Cunninghami, I wish to describe in more detail, tor I have
ascertained, conclusively 1 believe, that it, or a species

indistinguishable from it, flourished abundantly in our
latitude and longitude in the Middle Eocene period.

A. Cunninghami, like many Coniferse of the southern

hemisphere, Has two slightly distinct forms of leaf, those
of the young plants being straighter, more sabre-like,

and horizontally disposed than those of the more fully

developed tree, which hitherto have alone been met with
fossil.

The foliage of the more full-grown tree is composed of

moderately short falcate needle-like leaves, quadrangular
in section, thickening at the base, and with the lower side

produced and decurrent on the stem. These are disposed
all round the branches, and leave the stem at first at

right angles to it, and then gently curve upward and
inward. This arrangement causes each leaflet to be free

or seldom in contact one with another, and is an im-
portant character in distinguishing the species

foliage when other organs are absent. The terminal

branchlets are generally simple for 5 or 6 inches, and
then branch shortly but copiously, and chiefly horizontally.

These branchlets apparently represent one year’s growth,

for they are articulated at the base, and are annually shed
in abundance by the trees. Branchlets resembling these

in the minutest particulars are to be found in great

quantities in the Eocene beds at Bournemouth.
Other coniferous foliage, however, resembles A .

Cunninghami

\

especially that of some of the cultivated

Sequoia gigantca
,
so much so that I had difficulty in

removing the prejudice from Ettingshausen’smind, shared

by all the Teutonic palaeobotanists, in favour of referring

all this type of foliage to Sequoia. Before it can definitely

be said to belong to A, Cunninghami these types of foliage

must of course be considered.

In the first place the foliage of A. Cunninghami is easily

distinguishable from that of the other Araucarias in the

section ; A. excelsa having leaves more at right angles,

more laterally disposed, and foliage less branching, and
A . Cookii possessing the leaves broader and in contact

with an imbricated appearance, while every articulated

branch is simple. The other Conifer* which resemble it

are Creptomeria japonica
,
in which the leaves are mucJh

longer and straighter, and quit the stem at an angle of

about 35
0

;
Arthrotaxis selaginoides and Dacrydium arau-

caroides
,
which have the imbricated appearance of A.

Cookii

j

and Sequoiagigantca, which is much the nearest

in general habit. The leaves of Sequoia differ in being

rather longer in proportion, less regularly disposed and

curved, leaving the stem at a very acute angle, and
hugging it more closely, so that their points inogulariy

overlap and touch each other. Its foliage in the wild state

seems always to be verv much smaller, and the larger

foliage it seems sometimes to assume away from its name
habitat, shows very distinctly the seasonal variations In
the size of the leaves so characteristic in the other ejdfting

Sequoia, S. semperuirens. The Bournemouth Mfep
differs from all these materially, but as already stated,

resembles that of Araucaria Cunninghami in so dose a
degree as to be indistinguishaUa ftemit by any discover-

able character.

Apart from thefdiage, if o&er crideftSe

in support of the view that this Is really Artmatrb
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Cmtninghami. Although the braneblett are mott abun-

ijiirit in some of the beds, both marine and freshwater,

no trace whatever of conet could be found* I was 1

at fertfuradied at this, for it is generally more common

ia bedtormarine origin, as at Bracklesham, Barton,

Bheopey, &c., to meet with cones than with foliage,

and no instance of the presence of coniferous foliage

only, in a sea-deposit of any age had previously come

under my notice. I was so puzzled that I spent several

4mi 4n digging and tracing out these branchlets and

vainly trying to find the attached fruits—the cause of

whose absence should have been clear. The cones, 3

inches long and nearly 9 inches in diameter, are so ex-

ceedingly dense and heavy that they have no power of

flotation, and their presence in beds of fine drifted sediment

could
;
therefore omy be due to some rare accident. On

. the other hand, the small light cones of Sequoia would,

like those of Pinus, everywhere drift by flotation, and
necessarily not unfrequently become imbedded with the

foliage. Although 1 found no cones, the female terminal

buds present the peculiar constriction and then swelling,

so characteristic of Araucaria.

The distribution of Araucaria Cunninghami at Bourne-
mouth is very clearly defined, and tells as plainly as
possible that its habits when existing in our latitudes did
not differ from those it now possesses. No trace of it is

met with west of the pier in the beds whose floras may be
thought, from their characters, to have come from districts

away from the sea—but east of the pier it abounds eveiy-

where, in company with fan-palms, eucalyptus, aroids,

ferns, &c., and m certain beds of mud and muddy sand
of the marine series, the branchlets, in marvellous preser-

vation, are seen to cross each other in every direction.

The existing Araucaria Cunninghami forms vast forests

on the shores of Moreton Bay, on the alluvial banks of

the Brisbane River, and grows in the greatest profusion in

the brush forests of the Richmond River. u The trees

seem to thrive best near the coast, attaining in such a
situation their greatest height, often from 100 to 130 feet,1

but gradually diminishing in height the farther the trees
are inland. It would appear from this that the sea air

has a great effect upon it/’

The t( brush ” forests, in which A. Cunninghami very
generally occurs, although it is not exclusively confined to
them, are thus described by Moore :

—

H The * brush ’ is characterised by denseness of growth,
the altitude and beautiful dark green foliage of the trees,

the presence of lofty climbing plants, which extend their
slender pliant branches considerable distances, and by
.this means often embracing, as it were, into one common
bond, many of the loftiest and largest trees. . . . Another
characteristic of forests of this description is a thick
undergrowth of numerous kinds of ferns and other plants.
Palms and tree-ferns also usually abound, the former
reaching a height, in some instances, of at least 130 feet
... On the stems and branches ofthe trees numerous kinds
of epiphytal ferns and orchids grow, which, with the
other plants referred to, contribute materially to give such
forests a very tropical appearance.” 8

It is dear, from the debris of trailing Smilaceae and
*Aroids, and from the remains of large fan-palms and
iprns, that our Eocene “ brush ’’-growth must have been
very similar to this in appearance. The physical aspects
of the former stations of Araucaria on the alluvial banks

-rOf the great Bournemouth River in dose proximity to the

t
ee*, as we have ascertained, and its probable extension

rag the shores of what must have been the east coast
the submerged continent seem to approximate to those

\ occupies on the Brisbane River and the shores of
mi the east coasf of Australia. Nothing

i
Progfen of Wow Sodth Wtfca; OAd«! lUport

of ftp Cttiftrw oTIuitodk and Aamica art

can be more impressive indeed than the remarkable
agreement in habit, as far as we can trace, between the
Araucaria and associated plants that have passed away
and those that survive. The long-imbedded plants of

our Eocene coasts seem to have risen up and to live

again in this far-off country, and by what we see there

we are able to picture the long sandy coasts, beaten by
an ocean surf and fringed with dark-foHaged and gigantic

Araucarias, gum-trees, luxuriant palms and ferns, whose
remains have helped to form the present pine and heather-

clad cliffs of Bournemouth. If we contrast this with the
comparative absence of any associated vegetation in the
Mammoth Grove, we see how opposed the intended refer-

ence of these branches to Sequoia would have been to

any known natural grouping.

Elsewhere in Great Britain we have little trace of

anything referable to Araucaria younger than in the

Jurassics, except certain foliage at Sneppey and the

foliage from the basalt of Antnm
?
referred by Bailey to

Sequoia as S, du Noyeri, about which however I am not

yet able to express an opinion. In France, from many
Eocene localities, undoubted Araucaria branches have
been obtained, though none of them seem to be specifi-

cally identical with ours, and some appear more of the

A. excelsa type.

In Central Europe, from Sotzka, Haring, Monte Pro-
mina, Bilin, &c., in Tertiary beds whose exact age is not
yet satisfactorily determined, a somewhat similar foliage

abounds. This was originally described as Araucarites,

and indeed at Haring a young cone with every character-

istic of Araucaria was found in the same bed with it 1

All of them were subsequently transferred to Sequoia,
which many certainly more nearly resemble in the direc-

tion and arrangement of the leaves
; yet the absence of

any Sequoia cones which can, so far as I know, be directly

connected with them, and the presence of a characteristic

Araucaria cone should, at all events, induce caution in

believing the whole of this type of foliage met with in

Central Europe during the Middle or Upper Eocene to

belong to an ally of Sequoia gigantea. It is quite open
to doubt whether, as Heeris determination of two frag-

ments would imply, this species known as S. stcmbergeriy
whatever its real character may be, persisted as late as
the Miocene of Oeningen. On the other hand, the
presence of fossil Sequoiae of the Wellingtonia type within
the Arctic circle is undoubted, though Heer appears to
have made more species than were necessary.

The presence of an Araucaria, indistinguishable from
A. Cunninghami^ in our latitudes at a time not moreremote
than the Middle Eocene, is of interest, for although
many of our Eocene plants have been referred to Aus-
tralian genera, there has always been doubt sufficient to

render any confirmation of the supposed land connection
with Australia^of importance. While the association with
it at Bournemouth, of Podocarps and Dammara, Euca-
lyptus, and many Protcaceae, which are strictly forms of
the southern hemisphere, is but natural, the presence of
a needle-leaved conifer of the genus Pinus, even rare as
it is, is singular. Such a union nowhere takes place at
the present day, although in Mexico pines mingle with
feather palms.
The presence in N. lat, 50° of a flora, now distinctive

of the sub-tropics of the southern hemisphere, and of a
north temperate flora in N. lat. 70°, during the Eocene
period, can hardly fail to provoke wonder as to where
the equator of heat was then situated. It is impossible to
suppose that the equator of heat separated them as it does
now, however far north it might be driven by shotti&g

off the Arctic currents and leaving those ofthe AntwctSe
to circulate. Yet if the southern hemisphere
formerly to the north of the equatorial zone of he*t, the
question must arise as to how Araucaria Cmuiqjflkdmi,

‘
-
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and other forms that are not tropical! could have reached
their present habitat. The range of this Araucaria,

although greater by far than that of the other Eutactat,
is very definitely limited to a strip of coast in New South
Wales between the Bellingen, a small stream about
S. lat. 31

0
4°', and Cape York in Queensland, in nearly

io° S. lat It does not approach, therefore, to within
nearly a thousand miles of the equator of heat, which is

several degrees north of the true equator. They must
either have crossed the equator from the south in pre-
eocene times and subsequently become isolated and died
out in their northern habitat, or have been originally
indigenous to the north and retreated to their present
stations. A passage must have been made in either case,
for the present distribution of Conifere is against the
supposition that any identical species could have extended
synchronously in lowlands in both hemispheres, widely
'separated by the equator. If a general lowering of
temperature had favoured their passage, the pre-existing
tropical vegetation must have altogether died out, ana
the existing equatorial vegetation would present a com-
parativelynew aspect The absence of any of the Coniferae

that have ever been met with fossil in the plains of the

tropical regions at the present day, and of any existing

strictly equatorial plants, such as Gneta among Conifers,

in the fossil floras, seems at first sight to show that it

does do so and therefore lends some colour to what is at

best merely a very crude hypothesis. A simpler supposi-

tion than that of a general lowering of temperature m the
Tropics, until more facts are forthcoming, is that the
passage was effected across high land, some of which
may still remain in Sumatra and java.

The specific identity which is apparent, of this and
other Australian forms, with those of our Eocenes, proves
that some, at all events, of the at present purely Australian

genera, neitheroriginated norbecame differentiated, as Ben-
tham supposed, in Australia. The endemic genera, he says,

never spread far out of it, the only exceptions appearing
in the Malay Archipelago, u especially Timor, New
Cuinea, and Borneo, and a few as far as Southern
China.” 1 Nothing could speak more eloquently of the

path the migrations have taken, than these remnants left

upon the road, nor go farther to prove the former connec-
tion with our antipodes, which the discovery in 1814 by
Brown of 150 European plants, a number since greatly

increased, growing cndemically in Australia, first of all I

believe suggested to us.

It may not be altogether a useless supposition to hazard,
that if, as Saporta supposes, plants originated mainly if

not wholly in northern regions, and migrated south, the

continents of the southern hemisphere may be actually

preserving, as in the present case, our Eocene flora, and
have been inhabited in Eocene times by the Jurassic

flora which preceded it, or by some intervening flora of

which we have now but the scantiest records.

From what has been said the Araucarias are seen to be
an archaic type, formerly most widely spread, now dying
out and only lingering in restricted areas in the southern
hemisphere, whose very specific differentiation was accom-
plished before the Eocenes began. May its value as food
and use as the chief timber tree in the districts it still

inhabits preserve it from an accelerated extermination at

the hands of man. J. Starkie Gardner

ON SOME POINTS CONNECTED WITH
TERRESTRIAL MAGNETISM

THE remarks in Nature, voL xxii p. 169, of Messrs.

.
De La Rue and Muller in connection with their most

auu* important researches on rarefied gases

i° *sk the privilege of stating somewhat more
fully than I did on June 17 what I conceive to be the

1 Sfcwham. •' Ftem Auttraliecsu,” *>’. nL

position filled by a working hypothesis such as that then
mentioned in the science of terrestrial magnetism. Let
me begin with the aurora. Here we have a phenomenon
which invariably accompanies magnetic storms, on which
occasions it occurs simultaneously over a large portion of

the globe. Again the recent researches oT the above-

named gentlemen render it very probable that auroral dis-

plays do not occur at a very great height, while it is con-

ceivable that they may occur at times at an altitude of a

few thousand feet. Here then we have a phenomenon
which is intimately connected with sudden changes of the

earth’s magnetism. To this we may add earth currents

as another phenomenon of the same kind, so that we have

earth currents and auroral displays invariably associated

with magnetic storms, when these are of marked violence.

Now what is the nature of this connection ? When we
examine the formal laws of these associated phenomena
we find that these lead us (almost irresistibly, as I think)

to conclude that earth currents and aurorae are secondary

discharges caused by sudden changes in the earth’s mag-
netism, no matter how these changes are produced. So
strong is the evidence ofform in this instance that the

late eminent magnetician John Allan Broun expressed to

me his belief that earth currents and aurore were
connected with magnetic storms in the way above
mentioned.

If this be assumed as the most probable working hypo-
thesis, it is natural to take another step. If we have dis-

charges produced in stationary strata by a changing

magnet, may we not have discharges produced in moving
strata by a constant magnet, and may not the motions
and changes of motion produced by the sun in the upper
convection currents of the earth give rise to electric

phenomena which may explain the changes of terrestrial

magnetism ? Of course this is only a working hypothesis.

Before it can possibly become an established theory we
must have obtained from Messrs. De la Rue and Muller

and from other observers that full and complete infor-

mation regarding discharges in rarefied media which
they are rapidly affording us, and we must likewise have

obtained fuller information than we now possess regard-

ing the directions and velocities of the convection currents

in the upper regions of the earth’s atmosphere. When
this is done, the problem may be regarded as ripe for the

mathematical physicist who may proceed with nis calcu-

lations and either dismiss the hypothesis as untenable

or increase the probability of its truth.

But in the meantime we are not ripe for this, and all

that we can do is to regard the hypothesis as a working

one, and endeavour by its means to elicit new facts

regarding theform of the diurnal and other variations of

terrestrial magnetism. I submit that in this respect the

hypothesis has not been devoid of value. I have by its

means been led to derive the fact that certain magnetic

diurnal changes lag behind corresponding solar changes,

just as meteorological changes would do —a fact which

has since been confirmed by Mr. Ellis of the Greenwich

Observatory. And I may be allowed to anticipate the

results of work at which 1 am now engaged so far as to

say that in the short periods which I am now investigat-

ing an increase or decrease of solar activity corresponds

to an increase or decrease both of magnetical and
meteorological activity.

Again, in conjunction with others, I have shown by
preliminary discussions the probability of a progress of

magnetic phenomena from west to east just as we knoje

there is a progress of meteorological phenomena, only

magnetic weather (if I may use the expressionjappeari

to travel faster than meteorological weather. This last

appears to me to furnish almost a crucial test in favour of

this hypothesis, and through the courtesy of the Kew
Committee, the Astronomer Royal, and Mr. Carpraael of

Toronto 1 hope to be aWe soon to investigate this phes^
menon in a more complete manner.
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"Finally, I understand that the Kear Committee are

about to take in hand the subject of the progress of

magnetic weather and to investigate it in a manner

peculiarly suitable to an institution possessing relations

with numerous self-recording magnetic observatories.

Balfour Stewart

NOTES
Tax fund which has been established by the members of the

Birmingham Philosophical Society for the endowment of original

research already amounts to 700/. in donations, and to 70/. in

annual subscriptions. Out of this a sum of 1 50/. per annum for

three years has been voted to Dr. George Gore, F.R.S., which

amount is, in the terms of the grant, placed at his disposal in

order that he “may have greater facilities for continuing in

Birmingham bis original researches.’
1 The council of the society

proposes to make other grants as soon as the funds will permit.

We have already spoken of the enterprise and public spirit of

this society in establishing the fund ; it is gratifying that they

have been able to make a beginning so speedily, and the success

of the scheme cannot be doubted. Dr. Gore’s address is now the

Institute of Scientific Research, No. 67, Broad Street, Bir-

mingham.

We are glad to hear that Mr. L. Fletcher, M. A., Fellow of

University College, Oxford, has been appointed to succeed Prof.

Story-Maskelyne as keeper of the Mineral Department of the

British Museum. Mr. Fletcher was appointed first assistant in

the department a little over three years ago, and the energy and

ability with which he discharged the duties of that appointment

promise well for the future of the Mineral Department.

We regret to have : to announce the death of Mr. Henry
Ludkim, which occurred last week from the rupture of a blood-

vessel. He had been in failing health for some months, but

seemed on the road to recovery when the haemorrhage occurred.

He was well known in the mineralogical world as one of the

most assiduous and able of private collectors, and his valuable

collection was one of the objects of interest which foreign

mineralogists visiting this country wished to consult. He has

carried out his intention, announced several years ago, of

bequeathing the collection to the Jermyn Street Museum. This

gift will render the collection of this museum second only to that

of the British Museum, and will, in fact, render it a formidable

rival in the case of some of the rarer and more beautiful

minerals. Mr. Ludlam was always willing to allow his minera-

logical friends to consult his collection, and also frequently

supplied them with specimens for examination.

The Council of the Society of Arts have awarded medals to
the following gentlemen for papers read during the session

which is just over :—Major-General H. V. D. Scott, C.B.
F.R.S., for his paper on “ Suggestions for Dealing with the

Sewage of London;” A, J. Ellis, F.R.S,, for his paper on
“The History of Musical Pitch ;

” John Sparkes, for his paper
on “Recent Advances in the Production of Lambeth Art
Pottery ;

” Henry B. Wheatley, F.S.A., for his paper on “ The
History and Art of Bookbinding;” W. Holman Hunt, for his

paper on “ The Present System of Obtaining Materials in use
by Artist Painters, as compared with that of the Old Masters ;

”

Thomas Fletcher, for his paper on “Recent Improvements in
Gas Furnaces for Domestic and Laboratory Purposes ;

” John C.
Morton, for his paper on “ The Last Forty Years of Agricultural
Experie&ee; ” Prof. Heaton, F.C.S., for his paper on “ Balmain’s

Luminous Paint ;” Capt. Abney, R.E., F.R.S., for his paper

\
on “Reocnt Advances in the Science of Photography.”

|
Loed Norton has all along protested that he is not un-

(favourable to the teaching of science in elementary schools, and

is evidently hurt at the incredulity with which his protestation is

received by those one-sided individuals who persist in judging

his intentions by his actions, and not his words. He is evidently

of opinion that the only difference between himself and those

who would maintain the Code unaltered, is one of method.

There are people so benighted as to believe that as science deals

with things, it is hopeless to teach it apart from these things

;

who believe that if you want to make children know what

a daisy or a buttercup is like, and to understand its structure, the

shortest and most effectual way is to show them the flowerand take

it to pieces in some sort of systematic way before their eyes. But

these people are all wrong. Why should children and teachers

put themselves to the trouble of soiling their hands by pulling to

pieces nasty weeds, when the thing can be much better done

from books? Lord Norton, as we learn from a contemporary,

has resolved to triumphantly refute these deluded people, by

himself compiling a series of reading lessons in botany, warranted

to teach the children of our elementary schools all that it is safe

and wholesome for them to know. Evidently modem science

and its methods are all wrong; books, after all, are the only

instruments of education, and the sooner we make a holocaust of

all modem scientific implements and methods the better. Might

we suggest to Lord Norton thatafter he has completed his botani-

cal enterprise he might compile a series of lessons in engineering,

civil and mining, for the purpose of saving the neophytes in

these departments the necessity for spending their time in sooty

workshops and stifling mines? In fact there seems no end to

the enterprise which Lord Norton is about to “ inaugurate if

he is able to carry it on to completion, he will probably earn for

himself & right to be considered the most remarkable educationist

of his time. In the meantime Her Majesty’s reply to the address

which the Lords were persuaded to adopt is virtually a quiet

snub ; while in the Commons Mr. Mundella has declared that

the Government have no intention of lowering the standard of

education in the country. Does not this look rather bad for

the success of Lord Norton's projected compilation ?

It is a tacitly-accepted practice, and one so beneficial to

student-readers as to be almost imperative, that writers of

original scientific memoirs should, wherever their researches

touch upon common ground with those of older workers of

standing, give references (at the very least in a decent foot-note)

by which the student may be able to turn at once to the ipsissima

verba of the possible authorities. We regret to notiee an

increasing tendency of late to slovenliness in the way of making
such references on the part of some of the younger generation of

enthusiastic would-be discoverers. Even the Proceedings of the

Royal Society itself are not exempt from this modem weed, for

in a recent paper we find the following given as references :

—

Phil. Mag., 1850, Pogg. Annalen, 1858, and—for an important

deduction from a paper by Clausius

—

Phil. Mag., 1851., Is it

too much to request the writers of Royal Society papers to be at

least a little more explicit in their allusions? We eannot

suppose that such references are made vague with any sinister

purpose.

Dr. P. P. C. Hoek of Leiden writes:—“The zoological

station of the Netherlands Zoological Society for the summer

months of this year is erected in theneighbourhood of Nieuwediep

Harbour. The use of the station is free to the members of the

Society and to strangers introduced by one of the members.

The laboratory is famished as completely as possible with all

the implements—optical and steel instruments excepted—neces-

sary for anatomical, histological, and embryological rcecnrofcca

;

it contains also a small collection of books necemary for n pte*

liminmry investigation and determination of the anhnifla dfatri,

&c. Special arrangements of a very simple bat practical kind

serve to keep alive the collected animals. Smaller had larger
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exttirllriflfofrt Organised every year by the station, and for these

It aWmythas at its disposal pilot-boats and other small vemds
cifthe Batch marine. Since its opening, in the summer of 1676,

HMs station has repeatedly received proofs of appreciation

frimi different quarters. Thus cm the Scotch coast a similar

station has been erected after the drawings and notes furnished

by the Dutch Society; the International Exhibition of Fish and
fisheries, this -year held in Berlin, rewarded the practical ride

of the institution with a silver medal. Further particulars may
be obtained from the Secretary of the Commission for tile

Zoological station.**

Da. Hermann MOller's long-promised work on Alpine

Flowers Is being printed, and will be published towards the end
of the year.

• Hr. DanielGrant has given notice that he will to-day ask the

First Commissioner of Works whether he will take into his con.

ridmation the advisability of substituting the electric light for the

purpose of illuminating the House in place of the gas now used

In thereof.

The annual exhibition of the Photographic Society at Pall

ibS will open on Saturday, October 2, and close on November
13. Friday, September 24, is the last day on which pictures

can be received.

The Times Geneva correspondent writes under date June 20
that a remarkable electrical phenomenon occurred at Clarens on
the afternoon of Thursday last. Heavy masses of rain-cloud

hid from view the mountains which separate Fribourg from
Mootreux, but their summits were from time to time lit up by
vivid flashes of lightning, and a heavy thunderstorm seemed to

be raging in the valleys of the Avants and the Alliaz. No rain

was falling near the lake, and the storm still appeared far off,

when a tremendous peal of thunder shook the houses of Clarens

and Tavel to their foundations. At the same instant a mag-
nificent cherry-tree near the cemetery, measuring a metre in

circumference, was struck by lightning. Some people who were

working in a vineyard hard by saw the electric "fluid " play

about a little girl who had been gathering cherries and was
already 30 paces from the tree. She was literally folded in a

sheet of fire. The vine-dressers fled in terror from the spot.

In the cemetery six persons, separated into three groups, none of

them within 250 paces of the cherry-tree, were enveloped in a

luminous cloud. They felt as if they were being struck in the

face with hailstones or fine gravel, and when they touched each
other sparks of electricity passed from their finger-ends. At the

same time a column of fire was seen to descend in the direction

of Chatolard, and it is averred that the electric fluid could be

distinctly heard as it ran from point to point of the iron railing

of a vault in the cemetezy. The strangest part of the story is

that neither the little girl, the people in the cemetery, nor the

vine-dressers appear to have been hurt ; the only inconvenience

complained of being an unpleasant sensation in the joints, as if

they had been violently twisted, a sensation which was felt with

snore or leu acuteness for a few hours after. The explanation

of this phenomenon is probably to be found in Prof. Colladon’s

theory of the way in which lightning descends, as described in

Nature, voL xatii. p, 65* The Professor contends that it falls

in* shower, wot in a perpendicular flash, and that it runs along

fauanehes of trees until it is all gathered in the trank, which it

bunt*ortears open in ks effort to reach the ground. In the

instance in question the trunk of the cherry-tree is as completely

shivered as if it had been exploded by a charge of dynamite.

The number of lions In Algeria is fast diminishing, aud it is

expected that the animal will soon be extirpated from the colony.
As dwre is an increasing demand for public exhibitions at fairs
““ todogiai trim, an wublUhment has baa formed at
«»•, by a private Individual, for lton-fareedlnf.

\$*iy 1, rsld

The Commission for die construction of the Trana-Ssharaa

Railway has determined that this great work shall be preceded

by the establishment of a telegraph line connecting Algfat with

St. Louis in Sengal vid Timbuctoo.

We hear that Mr. J. R. Gregory, the well-known mineral

dealer in London, has been awarded at the Sydney F.xhlhition *

first class—equal to a gold medal—and a third class, for his

collections of minerals and fossils, and geological collections.

We are asked to state that the business of Messrs. R. and J.

Beck, the manufacturing opticians, has been removed from

No. 31, Corhhill, to No. 68, Cornhill.

The success achieved by M. Paul Desmarets in his balloon

photographs, to which we referred last week, has created *01110

sensation in the scientific world of Paris. The photographs

obtained by him at Rouen were exhibited and explained by M.
de Fonvielle in a lecture delivered at Versailles Mairie on June

22, at a sitting of the Soci&d des Sciences Naturelles. They
have been presented by MM. Paul Desmarets and Jovis to the

Minister of War ; M. Janssen will present them at the Academy
of Sciences, and M. W. de Fonvielle to the Geographical

Society. One of the photographs will be published next Satur-

day in the Monde Ulustri, having been photographed on wood
and engraved. The electrical apparatus which enabled M. Paxil

Desmarets to obtain his clichis, and the obturators have a weight

of 700 grammes only, including the elements required. Steps

are being taken for the systematic photographing of Paris and

vicinity. One plate shows a piece of land covered with houses,

gardens, and roads in the vicinity of Rouen, measuring 300
yards by 300 yards, and executed on the scale of Tfv. The
altitude was about 1,100 metres. The aecond photograph was
in the direction of W.N.W., facing the horison. All the

Seine, from Rouen Railway Bridge to Guellebocuf, is seen with

wonderful distinctness. The city of Rouen was concealed by a

dense cloud, and is lost in darkness. The details on the banks

can be magnified and examined at leisure. This remarkable

ascent was made from Rouen on June 14, with Gabriel, a new
balloon of 1, 200 cubic metres belonging to M. Tovis, and built lor

the express purpose of crossing the Channel, weather permitting.

It is owing to the uncertainty of the weather that this enterprise,

of which we have spoken already, has been postponed.

We learn from a circular forwarded to us that the JBppiqg

Forest and County of Essex Naturalists' Field Club Will hold

their next Field Meeting on Saturday afternoon, July 3 » ftr the

purpose of thoroughly inspecting the ancient earthwork! of

Ambresbury Banks and Loughton. The archseological conductor

for the occasion is Major-General Pitt-Riven, F.R.S.

M. Tessie DU Motay, a French chemist who had invented a

continuous process for the preparation of oxygen gas and appa-

ratus for oxyhydric lighting, has recently died at New York at

the age of sixty-two.

The excursions arranged for by the Geologists' Association are

to Maidstone on July 10, Leith Hill and Dorking July 24, and

Bristol on August 16 and five following days.

ON Tuesday evening Signor Alberto B. Bach gave a

lecture at the Royal Academy of Music on the cultivation of

the voice, and on his invention, the Resonator, an instrument

somewhat of the nature of an artificial palate, intended tq

increase the power of the voice without any additional axpeoffi-

ture of breath.

Natural cavernsof enormous sixe—ona being 600 fret long-

have been discovered within the last few days in the neighbour-

hood of West Harptree, near Wells, in Somerset. ,
The investi-

gations are still bring carried**,*^#* discoveries have e*dtqd

some interest among antiquaries and axthmologlsts.

MATURE



r*fy i, ^®5o] NATURE 20%

In * paper read atthe lastmeeting of the Statistics! Society, by.

fr. K; PHbe Wfffiarts, C.R.y *On the Increase of Population

iJEh^axul and Wsles,'* the author said the total increase of

lie population of England and Wales during the Whole of the

lit ceataffjr wasonly 3,417*536, the average decennial rate of

icrease being nearly 5 per cent., whereas during the present

entury, up to 1871, there was an increase of nearly 14. millions,

be average decennial rate of increase being over 14 per cent. The

ate ofincrease in the decade 181 1-21 was the maximum attained in

his century, vis., 18 per cent., as from that period down to the

ensusof 1861 therate ofincreaseofthe populationhadcontinuously

unwished. He observed that a great increase of the population

ook place at the time when steam-power began to be used

7t manufacturing purposes, and while the towns increased, the

toil districts were found to diminish. Mr. Williams estimates

hat the population of England and Wales by the census of 1881,

riH be *5,7$5,90o. In the case of the population of London
he decrements were very slight indeed, showing that it had not

cached that declining stage in the rate of its increase long since

rrived at in the case of Liverpool, Manchester, and many other

uge towns. The population of London had increased from

58,8631a 1801 to 3,251,913 in 1871. He did not think there

pas sufficient data for estimating the future increase of the popu-

stiori of London for any lengthened period, and he regarded as

inreliable the enormous estimates which had recently appeared

n connection with the question of the water supply of the me*

ropolis, where the population in the course of the next century

vas estimated at over 17 millions.

The Thirteenth Annual Report of the Peabody Institute of

Islgmore testifies to the increasing usefulness of that institution,

xith at a library and as a centre of varied instruction. Among
ts means of usefulness are a scries of lectures, many of which

ixe on scientific subjects.

We have received the Report of the South African Museum
or 1879, from which we are pleased to see that the Museum is

n a fairly flourishing condition. A long list of additions during

he year is appended.

The May and June numbers of the Friends' Schools' Natural
History Journal contain much interesting matter, the local

mpers being specially valuable.

The additions to the Zoological Society's Gardens during the

Ml week include an Arabian Gazelle ( Gazella arabiea) from
Mbit, presented by Capt. Titus ; a Common Genet (Genetta

mtgarU\ South European, presented by Mr. G. H. Thunder,

| an Emu (Dromons nova-hotlandia) from Australia, pre-

dated by Mt. A. Mcliwraith, F.Z.S .

;

a Greater White-crested
Cockatoo (Cacatua cristate) from Moluccas, presented by Mrs.

L. Chetwode; three Red-beaked Weaver Birds (Quelea

angusnirostris) from West Africa, presented by the Marchioness
>f Westminster; a Crested Ground Parrakeet (CalopsiUa nova-
\ollandue) from Australia, presented by Miss M. S. Spooner ; a
Carbary Ape (Macacus inuus) from North Africa, an Ocellited

Monitor (Monitor ocdlata) from West Africa, deposited ; three

taddy Sheldrakes (Thdoma rutila), European, two Sandwich
[aland Geese (Bormcla sandvicensis) from the Sandwich Islands,

wo Mood-rumped Parrakeets (Psephotus kamatonotus) from
Mtttralia, two Cekbean Rails (RaUus edebensis) from Celebes,
ufrrfaied; a Collared Fruit Bat (Cynonycteris collaris)), a
•panose Deer (Cttvus sika\ bom in the Gardens.

1 WR ASTRONOMICAL COLUMN
t*i Thx*jd Comet of *8M.*-Neitber Galkin his catalogue,

lOttitaL frills Rtpertmum dir Goutoto* Astrommv, refers to
ny obvcpratkms of this comet except the imperfect ones made

by CatnregU at Bologna, and two by Gambart si Marseilles, and
the only orbits found in the cataloguesare the two calculated nr
Heiligenstein. The comet was however observed at Rio de
Janeiro, from June 18 to June 24, and Henderson reduced the

observations, which were made by Lieut. Robertson, R.N., aid
calculated an approximate orbit upon. them. .The comet
approached near to the earth, and is of some interest upon that

account. Mr. Hind has combined the observations of both
hemispheres, and with the following results for the elements
of the orbit: Henderson's numbers, not being found in our
catalogues, are annexed :

—

Hind. Hhdwos.
Perihelion passage July 15*8442 GilT. ... July 15*651 G.M.T.

Long, of perihelion 219 59*4 ... 220 19 49
„ Ascending node 97 44*3 ... 98 H 47

Inclination of orbit 36 17*5 ... 35 3° o
Log. perihelion distance ... 9*92797 ... 9*9*879

Motion—retrograde.

Henderson's paper upon this comet will be found in the Philo-

sophical Transactions for 1831. On June 18 the comet was in

opposition to the sun, distant from the earth 0*14. Though it

was discovered by Pons at Marlia on May 30, we nave no obaer-

vation previous to June 8. Pons at the time was not provided

with instruments competent to fix the positions. Zach writes of

the comet at the time of discovery that it was without tail or

nucleus, simply a nebulosity more condensed towards the centre.

Pons thought that in the absence of moonlight It would have
been visible without the telescope. He was then on the watch
for Encke’s comet, which, though not observed in Europe, was
closely followed by Riimker at Paramatta, N.S.W.
The Double-star 85 Pegasi.—Mr. Burnham publishes

measures of the small and close companion of tins star made in

the summer of 1879, which, compared with those he obtained

the previous year when he detected this very faint object, esta-

blish its physical relation to the principal star, since it is shown
to partake of its large proper motion, while a suspicious differ-

ence of 10P between the means of the measures in 1878 and 1879
points to its binary character. These means are as follow :—

.

1878*43 ... Position 274-0 ... Distance 0*67 ... 3 nights

1879*46 ... „ 284 6 ... „ 0*75 ... 5 nights

Mr. Burnham estimates the magnitude of the close companion
about the twelfth on Struve’s scale, and considers it will require

an aperture of at least twelve inches to shpw it. He has also

measured the distant companion which was used by Prof. Briin-

now in his investigation of the parallax of 85 Pegasi, which he
made to be o"*054. This star was observed with 85 at Konigfc-

berg by Bessel on October 6, 1825, when it followed 6i"*95 in

R.A., and was 38"*6 south of the bright star. If we compel*
these differences with those corresponding to Mr. Burnham’s
measures at the epoch 1878*95, and assume the fixity of the

companion, we shall find tor the secular proper motion of 85
Pegasi in R.A. + ioo"*i, and in DccL - 96’'*!, agreeing pre-

|

cisely with the values resulting from a comparison of the meri-

|

dian observations. If, as Prof. Briinnow hinted, there is proper

motion of the distant companion, its amount would appear to be
very minute. Mr. Burnham adds that there are but two other

stars on our lists similar in character to 85 Pegasi, viz., * Pisriuni

and 0 Scorpii ; all three were detected by him with the 18 -inch

Chicago refractor.

A Variable Star in Aquarius.—The star observed on ri*

nights at Bonn, in 1863, in R.A, 22h. 28m. 16*9$. N.P.D.
98° 21' 19" for 1855*0, is variable from 9m. to invisibility in a
7-inch aperture. Argelander noted it four times 9-5, once 9*6,

and once I0‘0. It was observed at Markree as a 9m. on
October 27, 1848, on August 26, 1852, it was xm, and oh
November 9, 1874, it was invisible. On September 2X, 1876,

it was 11*12. It has at times a hazy blurred appearance, to

remarked in several other variable stars. This star was long

since indicated as variable, but appears to have escaped attention
from most observers of this class of objects.

—
GEOGRAPHICAL NOTES fcW

Dr. Francisco Pereira Passos, Director of the
4

Bfeaftin
State Railways, has recently caused to be preptradmndpqhU>hed
a map shoeing the existing and prof@si@d‘ ailwayain the pc*>

vinces of Rio de Janeiro, Minas, and San Paulo. Tfrs ample
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apparently executed with much care, and is stated to he the teoaf

accurate of its kind yet produced in Brasil. He has also

published the first part of a work on the railways of Brasil in

1879, descriptive of the lines shown on the above-mentioned

map* and he has added a skeleton map showing the railways

Dr. Passes has, we believe, been induced to issue these

publications in order to make more widely known in England
the progress in railway communication now going on in Brasil,

a subject which is of considerable interest from an economical
and geographical point of view.

The last Bulletin of the Antwerp Geographical Society con-
tains a geographical and commercial essay on the Australian
colonies, which is accompanied by reproductions of some curious

old maps, as well as by a sketch map which professes to dis-

tinguish the arable, pastoral, and desert regions of the continent,

in regard to which, however, the writers information hardly
appears to be brought down to the latest date.

From the Japan papers we learn that H.M.'s surveying vessel

Sylvia left Hiogo on April 24 for Cape Chichakoff to take a
line of soundings there, which will complete her surveying work
on the Japanese coast. The Sylvia has been employed for about
twelve years in surveying the coasts of Japan and the Inland Sea,

and daring this period has done excellent service to navigation.

M. DB Ujfalvy is to leave Paris at the end of the summer on
his new journey of exploration in Central Asia.

The Times correspondent writes from Copenhagen that on
June 24 died there Mr. Carl Petersen, whose name is connected
with some of the most renowned Arctic explorations. He was a
bom Dane, but had lived many years in Greenland, and had
there acquired a perfect knowledge of the Esquimaux language,
being at the same time a most skilled hunter and fisherman. At
the age of thirty-seven he was engaged by Capt. Penny as

interpreter, and accompanied his expedition in the years 1850*51.
Some years later he followed Dr. Kane on his unfortunate
expedition, when the vessel had to be left in the ice and the

crew were nearly starved and frozen to death. He had not been
home more than a couple of weeks after returning from a two
years* stay in Greenland, before he went out again as interpreter

with the Box, Capt. Sir Leopold M'Clintock, with Mr. (now
Sir) Allan Young as sailing master. Of this expedition, lasting

from 1857 to 1859, and leading to the discovery of the fate of

SirJohn Franklin, he has written a graphic description, supplying
many details wanting in the well-known book of Sir L.M ‘CJintock,

and inscribed with the words chosen by Jane Franklin for the
flag of the Fox, “ Hold fast,** happening to be quite as correct in

Danish as in English. In 1S61 he accompanied the Swedish
naturalists Nordenskjoid and Torell on their first expedition to

Spitsbergen, and when, in last April, the Vega passed Copen-
hagen, the hardy old sportsman and sailor, with his cross and
Arctic medal, was one of the friendly faces greeting the discoverer
of the North-East Passage. Mr. Petersen died from heart-
disease at the age of sixty-seven.

PHYSICAL NOTES
One of our electrical contemporaries across the Channel gives

a glowing description of une grandemachine ftectrique allemande,
which its editor says he wishes to see introduced into France,
“ where our official professors appear to have lost all ambition
at making things big.” The great gooseberry of the season is

nothing to this new machine, which is, we ore told, composed of
twenty parallel disks of 1,300 metres in radius. This is

“making things big” with a vengeance, for the diameter of the
disks wul be over 2} kilometres, or about a mile and a half.

Did our contemporary make a doable blander when it wrote
“ treite cents mitres ” ? If we remember rightly, the plates in

Top&er’s induction-machine, which appears to be the one
referred to, are not far from 13 centimetres radius.

Professors Brackett and Young have made a new deter-

mination of the efficiency of Edison's dynamo-electric generator

and of his carbon horse-shoe lamp, and find that one horse-power
applied at the dynanometer would produce in this lamp a light

equal to that of 107 standard candles. As a matter of fact the
lamp was only giving a light of Z07 candles while consuming
0*077 of a horse-power, which is not quite the same thing.

occupied with a very remark*
f volume which a dielectric

m electric charge. In most

- vuimcke nas late
able research on the alter

the itn

cates the result of surface electrification is to produce a minute
expansion, but one class of bodies—that of the fatty oils and
remits—1

contracts under similar circumstances. Herr Quincke
applies his measurements to explain the phenomena observed by
Kerr of the double refraction of light exhibited by dielectric

media when under electrostatic strain ; and he shows that the
optical effects in the two classes of media are opposite in

character.

M. Mouchet is continuing in Algeria the researches on the

utilisation of solar heat which he began in the South of France.

He employs, according to his recent communication to the

Comptes Bendas, a mirror 3*8 metres in diameter to concentrate

the rays of the sun upon a boiler of copper 5 millims. thick.

Even on dull days the apparatus boils water under half an hour.

M. Mouchet has employed his apparatus for the distillation of

oils and essences, the boiling of linseed oil, and the sublimation

of benzoic acid. He has even succeeded in working a 5mall

engine.

Mr. G. R. Carey of Boston has published in the Scientific

American a suggested system for the transmission of light by
electricity. A camera throws an image of the object to be
exhibited upon a surface made up of small pieces of selenium,

each of which forms part of a separate voltaic circuit, the cir-

cuits passing to a receiving instrument, where they reproduce the

image by incandescence. To this Mr. Sawyer has appended the

following criticisms :—The action of light in altering the con-

ductivity of selenium is slow. To transmit satisfactorily an
image one inch square would require 10,000 selenium points and
10,000 conducting wires, unless some principle of isochronous

movement could be devised—which Mr. Sawyer regards as

unattainable in practice.

M. Faye has lately published in the Comptes Bendus a re-

markable paper on the physical forces which have produced the

present figure of the earth. After remarking on the use of the

pendulum in determining the figure of the earth from series of
measurements of the intensity and direction of the gravitation

force at different parts of the earth’s surface, he draws attention

to the curious fact that while the direction and intensity of gravity

are affected perceptibly by the presence of hills such as Schie-

hallion and Arthur’s Seat, or even by mosses as small as the

Great Pyramid of Gizeh, gigantic mountains such as the

Himalaya", and great elevated plateaux and table-lands do
not affect the pendulum-indications in any sensible manner,
except in certain cases where upon elevated continents

there appears to be a veritable defect of attraction in-

stead of the excess which might be expected. Indeed,

the observations are sufficiently striking to seem to point to

the supposition that not only under every great mountain, but

even under the whole of every large continent, there were
enormous cavities. More than this, the attraction at the snrface

of all the great oceans appear too great to agree .with the dis-

tribution presumed by Clairaut’s formula, which is exact enough
for most purposes. Sir G. Airy's suggestion that the base of the

Himalaya range reaches down into the denser liquid interior,

and there displaces a certain amount of that liquid, so that the
exterior attraction is thereby lessened, is one which, inherently

improbable, fails to have any application in explaining why the

attraction above the seas should be greater than over the

continents. M. Faye propounds the following solution to the

difficulty '.—Under the oceans the globe cools more rapidly and to

a greater depth than beneath the surface of the continents. At a

depth of 4,000 metres the ocean will still have a temperature not

remote from cP C., while at a similar depth beneath the earth’s

crust the temperature would be not far from 150
s
C. (allowing

33 metres in depth down for an increase of 1° in the internal

temperature). If the earth had but one uniform rate of cooling

all over it, it would be reasonable to assume that [the solidified

crust would have the same thickness and thesame average density
all over it. It is therefore argued that below the primitive

oceans the earth's crust assumed a definite solid thickness before
the continents, and that in contracting, these thicker portions

exercised a pressure upon the 'fluid nucleus tending to elevate

still further the continents. This hypothesis, M. Faye thinks,

will moreover explain the unequal distribution of land and sea

around the two poles ; the general rise and fall [of continents

being determined or the excess of density of the crust below the

oceans, and by the lines or points of least resistance to internal

pressure being at the middle of oontinaots or at the marginof
the oceans.
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various warts of the earth within different seasons.—Prof. Kmye-
vtaftu mo has undertaken a series of investigations on the verymu changes of pressure of the air in connection with changes .

of weather, exhibited his new graphic very sensitive barometer,

the column of which consists of water and mercury, and which
amplifies 140 times the oscillations of a common mercury baro-
meter.—Prof. Egoroff has begun a series of researches into the
atmospherical lines of the solar spectrum. As known, several

of them are due to the presence of water-dust in the atmosphere,

and Angstrom supposed that several other lines (A, B, and 0)
depend upon the presence of carbonic acid and nitrogen. The
experiments of M. Egoroff show that neither of these two gases
modifies the solar spectrum, even when the rays go through a
sheet five metres thick of gas.

In other branches of physics we must but notice the most
important work, by Prof. Tchebysheff, on centrifugal regulators

;

the researches by M. Sloughinoff on the calorific capacity of
gases ; by Prof. Petrushevsky on the velocity of evaporation of
l^uids with reference to the coefficients of cohesion of these

liquids and to the molecular pressure ; on the true atomical heat
capacity, by M. Stelson, who arrives at the conclusion that the

theory of a constant atomic heat-capacity is not true for many
gases ; and by M. Sloughinoff on the powder-state of bodies,

and on the changes of the internal energy of solids and fluids

under the influence of exterior forces.
i

We notice also the communication by M. Lebedzinsky on an
improved microscope with liquid leases, which gives enlarge-

ments from 50 to 200 times, and is very cheap ; and by M.
Axgamakoff on lighting and heating by means of pulverised

hydrocarbons.

SEISMOLOGY IN JAPAN
The Earthquake of February 22, 1880.—The earthquake

|

which occurred shortly after midnight on the morning of

February 22 was the most severe since the opening of this

country to foreigners. I have been so much in the habit of

noting my watch during the frequent earthquake manifestations

by day and night, that I am sure J must have been instantly

awakened. My house was swaying to and fro, windows were
rattling^ timbers creaking, mortar falling, and pictures swinging
violently. Although, as usual on such occasions, I was studying

my watch by a night light, I meditated escape. After forty

seconds the motion apparently subsided. There had been two
distinct periods of maximum intensity. Taking my lamp, I tried

to reach the door, but the motion was still so great that I had to

stop, supporting myself against the wall. When I went down
stairs to look at two long pendulums of 20 and 30 feet length

respectively, I found them swinging in arcs of about 2 feet,

having broken all the apparatus on the table over which they
hung. Hitherto the pointers placed on heavy weights suspended
by long wires have been regarded by me as motionless points
during an earthquake, and I have been able to use them
accurately on this assumption even for a shock which Palmieri’s

instrument indicates as 21“, a shock which knocked down several

chimneys. It would seem that in the last earthquake the house,
instead of, so to speak, “eating up” the vibrations, was forced

into vibration itself. The period of this vibration was roughly
noted by my neighbour, Mr. Thomas Gray, as nearly one second.

At the lower end of one of these pendulums I have small pointers

which scratch two smoked glass plates. These plates are caused
to move away during an earthquake, so that relative vibrations
are shown iu two wavy lines. The direction of the first mark
upon die plate tells the direction of the shock, and also the
distance moved by the earth relatively to the steady pointer.
The amplitude of the waves tells approximately what the move-
ment has been during succeeding vibrations. From the number
of waves upon a given length of glass we get the rate of vibration,

and hence, knowing the velocity of transit, the true wave-length of

the earthquake may be determined. As an example I may mention
that an earthquake (December 2, 1879) registered by Palmieri’s

instrument as iff
1

, was recorded on 7 inches of one of my glass

plates in acomofsevenmysmallwaves, die amplitude of each of
which was about I mm. Each wave was formed in half-a-second.
The important deductions which may be drawn from even oply

two suspended galvanometer minors, and readings ofthe Amount
of deviation of beams of reflected light are taken. I give
examples of the movement of the head of a pile which was
driven deeply into the soft soil upon which Yedo Is built :

—

x. March 4, 1879, 4.43 p.m.—On the smoked glass die mark
made was 3 mm. long

;
N. 10* E. to S. 10* W. Palmieri’s

instrument gives this shock of intensity io* from S.S.W, to
N.N.E,

2. February 1, 1880.—Small shock. Mark 1*25 mm, from
N. 35* W. to S. 35° E. Palmieri’s instrument gives intensity

2**5 S.S.E. to N.N.W. As measured by the mirrors, thls'&ock
was o*5 mm., and there is reason to believe that the mirrors ware
more correct. The amplitude of swing, as indicated on the

moving plates, was from 3 mm. to 4mm. At the point, however,

there seems to have been a motion of about 10mm.
As my indicating apparatus was broken, I give the following

record from two of Palmieri’s instruments in the Government
Observatory :— #

From S.S.E. or N.N.W. the intensity was 7ff

„ S.S.W. „ N.N.E. „ „ 52
„ W.S.W. „ E.N.E. „ „ 28

„ W.N.W. „ E.S.E. ,, „ 28

These measurements had to be computed, as the graduations

of the instruments are only to 26°. Tne shaking seems to have
had three periods. The first began at I2h. 49m. 22s., and lasted

14 seconds ; the second began at 12b. 50m. 19s., and lasted

im. 26s. ; the third began at X2h. 52m. 151., and lasted

6 seconds.

On visiting Yokohama I found that the chief destruction had
been amongst the houses belonging to Europeans. This is partly

due to the Japanese houses being nearly as flexible as baskets,

but it is also on account of the European houses being mostly

buils on hills. Thus the houses built on the bluff% hills inter-

sected by sharp steep valleys, and also many houses built along
the ireck have suffered

;
the greater part of Yokohama is built on

a plain of shingle, and the houses here escaped with small

damage.
The edge of a declivity is like the last of Tyndall’s row of

boys, unsupported on one side, and therefore gets shot forwards.

Tokei, Yokohama, Japan John MilneJohn Milne

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE

Cambridge. -—In the first half of the winter course of lectures

given in connection with the Cambridge Local Lectures the

attendance of about 1,200 persons, on subjects of physical

science, out of a total of 3,570, may be noted. In the second half

of the session scarcely 400 were attending lectures on physical

science subjects, but this was coincident with a general hilling

off after Christmas, to which bad weather, depression* of trade,

and political excitement may have contributed.

Another academic year has completely passed, and in the

X pMtide and its direction. Two pointers posh against
me motionless pendulum-bob when an earthquake oocors, and
to they are moved hi the eland wUch curia them, defeating

who desire freedom of choice of language studies and some
chance for modern languages. The University still says : “If
you have not the smattering of Greek we require, we will give

you no degree unless you bring up Arabic or Sanskrit as an
Oriental student.”

A Liverpool paper intimates that the movement for establish-

ing a University College in that city is likely soon to be crowned

with success. In the scheme which was approved at a town’s

meeting held some months ago it was proposed that seven pro-

fessorships and two lectureships should be founded, and it was
estimated that, independent of the cost of erecting college build-

ings, the amount required for the foundation of the college is an
annual income of 3,000/., or a capital sum of 75,000/. The
committee accordingly appealed for subscriptions, and the apppal
has been responded to in such a hearty manner that there is

every probability of the entire sum required being raised before

long. Already 60,000/. has been subscribed for die estabUfh-

ment of the college, the subscriptions including several of

10,000/. each. Lord Derby has subscribed io»o6o/. towards

the founding of one professorship ; a like snm kasbeen given by

Meurs. W„ S. G., and P. H. feathbeoe. Mrt, Gmtof Sock
Ferry ba* endowed another professow&fr wtth tafiool. ; Col.

A. H. Brown and the Memr».Oom6ild*ew between themes*
tribnted laoocd fat 'M fenndiag of another chair ; and It in

believed amber ofS«tSi*ieUda«t to the city wiU-pwtt*
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aalmilar amount lor * similar purpose. Several ether Urge
subscription hive been promised to the treasurer, Mr. Robert

(Mwbtow^ bringing the total up to the amount above stated.

SCIENTIFIC SERIALS
Bulletins dila Soeiiti <TAntkropolo&ie de Paris, tome 2, fasc. 4,

1879.—This dosing number of the last year’s Bulletins con-

tains an interesting paper by M. Jacques Bertillon on the mean
averages of life in toe various grades of society among civilised

races. His paper refers specially to France, although it sup-

plies some comparative tables deduced from the mortality tables

of other countries, while it prindpally aims at directing attention

to the preventildlity of numerous causes of early death.—M. G.
neau, in presenting to the Society [the mortality tables for
* n, drawn up by Dr. Janssens liar 1878, referred to the

rinanoe of phthisis in male subjects in France since 1865-

, females having before that period supplied the larger number
of deaths from pulmonary tuberculosis.—M. Lunier records the

results of the official inquiry which he had been authorised to

make in reference to the distribution of epilepsy in the various
departments of France, and with regard to station, age, sex,

Ac.—M. le Docteur G, Le Bon gives an interesting report of his

examination of the curious collection of skulls of celebrated men,
now in the possession of the Paris Museum of Natural History,
which is believed to include those of Boileau, .Descartes, ana
Gall. The mean cranial capacity for the forty-two skulls, when
compared with that of forty-two skulls of modern educated
Parisians, was in excess of the difference between the latter and
an equal number of negroes.—The present number of the
Bulletins contributes little of importance to the literature of local

French, paleontology, the most interesting of such contributions

being a paper by M. Mortillet, who reports the discovery, by M.
Perron, of a funereal car with traces of human bones and textile

fabrics in the tumulus, or barrow, known as la Motte at 4pre-

mont, in Haute-Sadne.—M. Verneau describes the Grotto de
Voutm, In La Mayenne, in which a skeleton, believed to belong
to the Bronze [age, has been found, while a similar discovery

lias been made at Quevilly, near Rouen, as also at Cierges,

where fragments of a dolichocephalic cranium of the neolithic

type have been recovered. M. Millescamps has, moreover,
drawn attention to the recent discovery by the Abtxf Hamard,
at Hermes (Oise) of cut flints in graves of the Merovingian age.

The previous discovery between 1873 and 1875 of upwards of

20,000 flints in the Merovingian cemetery of Caranda has raised

the question, which still awaits solution, whether these flints

were deposited with the dead merely as objects with which the
living had been most familiar, or whether their presence had
any supposed protective action.—M. Zaborowski has laid before
the Society the result of his examination of five Hakka skulls,

and communicated the information he had received from M. de
Lagrenle, French Consul at Canton, in regard to the history

and pure Chinese origin of the Hakkas, who have in all ages
formed the active combative element in the Chinese system, and
have in recent years constituted the kernel of the Tapping rebel-

lion.—The AdW Durand describes a blonde African race,
noticed near Laouga in 1562, and still traceable in Mozambique.
—The original rite of the Aryan race has again been brought
under discussion by M. Henri Martin, who now inclines to the
opinion, supported byM. de Ujfolvy, that a brown bracbycephalic
Atyan branch took precedence in Asia of the blonde dolicho-

c^thalic Aryans.—The most important paper in the present

volume is M. Paul Broca’s “ Etude des Variations cranio-

mdtriques, et de leur Influence sur les moyennes.” To this is

appended a valuable series of the means, variations, Ac., of the
cranial measurement of heads belonging to all countries and
various periods.—M. Ujfalvy explained nis views in regard to
the opinion put forth by the Swedish anthropologist, Prof. G.
Retsius, that Finland is occupied by two distinct races, the true
Fin, or Tawaste. and the Gordian, or Finlander.—M. Emile
Soldi, in presenting to the Society his recent work on the pro-
portions or Greek and Egyptian statues, took occasion to refute
the opimon advocated by Dr. Le Bon and M. Broca, that the
Greeks followed Egyptian canons of taste in art, and that they
tq$k tattr models from foreigners.—M. Bataillard read a paper
tontfrtdn&ent workers in metals in Greece, and endeavours to
tmoe-fai the tinsmiths of Dodona the direct ancestors of the
tod&itii Triganes, or gipsies.

if the Riyal Satisfy ef Thtmsmh for

Johasten, oh the freshwater 1nails of Tasmania;

gives a list and describes several new quotes.—Rev. J. E.
Tenison-Woods, on some new Tasmanian marine shells j de-
scribes a new genus, Iosepha, for a Cominrila with a plait, and
several new species.—R. M. Johnston, on certain tertiary and
poet-tertiary deposits on islands in Bass’s Strait—F. M. Bailey,

remarks on the distribution and growth of Queensland plants.—
Rev. J. E. Tenison-Woods, on some Tasmanian freshwater
univalves,—F. Abbott, on Cardumarvmsis.

SOCIETIES AND ACADEMIES
London

Royal Society, June 10.—“On Bacterium fatidum

:

an
Organism associated with Profuse Sweating from the Soles of
the Feet.” By George Thin, M.D. Communicated by Prof.
Huxley, Sec.R.S,
The feet of certain individuals are characterised hy a peculiar

powerful and foetid odour, which is really connected with the

moisture that soaks the soles of the stockings and the inside of

the boots. The moisture, which comes from the skin of the

soles, especially from that of the heels, has no offensive smell

whilst it is exuding, but it rapidly acquires the characteristic

odour when taken up by the stocking.

The fluid is an admixture of sweat with serous exudation from
the blood, occurring in persons whose feet sweat profusely, and
who, from much standing or walking, acquire an erythematous
or eczematous condition of the skin of the soles, the local eczema
or erythema being favoured by the softening and macerating
effect of the sweat on the epidermis.

When a small portion of the sole of the wet stocking Was
teased out in water, the drop of water was found to be swarming
with micrococci.
A second generation of the organism, which the author calls

Bacterium fcctidum% was obtained by placing a small piece of
the wet stocking in a test-glass, charged with pure vitreous

humour. This and succeeding generations were cultivated at

a temperature which varied between £4* and 98° F. The suc-

cessive generations were obtained by inoculating pure vitreous

humour, with requisite precautions.

In twenty-four hours the surface of the vitreous humour was
always found covered with a delicate scum, which in forty-eight

hours was compact and tolerably resistant.

In the scum of one day's fgrowth and in the fluid below it

organisms were found os cocci, single and in pain, in transition

stages towards rod formation, as single and jointed rods, and dl
elongated single rods. Many of the rods were actively motile.

The compact scum of two days' growth was sufficiently resis-

tant to be removed in an unbroken sheet. When disturbed by
the needle it fell to the bottom of the glass. It was found to
contain all the forms found in the twenty-four hours1

growth,
and in addition long unbroken rods in transition stages towards
the formation of chains of spores.

Spores were also found lying beside the empty and partially

empty sheaths from which they had been discharged. Groups
of single spores and pairs, identical in size and appearance with
those which had come to maturity [in the sheaths, were found
mixed up with rods in all phases of development
The first stage in the development of the organism is the

formation of a pair from one coccus.

The next stage is that in which the whole body is wedge-
shaped, the round brightly refractive coccus being found in the
thicVend of the wedge. Another phase, which is probably the
successor of the preceding one, is the appearance of a canoe-
shaped figure with the bright coccus in the centre.

Other appearances connected with the early stage of develop-

ment, and probably following the wedge and canoe-shaped

figures, show the organism developed into a staff-shaped body,

containing two dements of very different refractive power. The
coccus element is still distinct and is brightly refractive, the

other dement is very slightly refractive and u seen as a dull

shade, with however perfectly distinct outlines.

The coccus may be at one end of the rod, two cocci may bein
the centre dose together with a prolongation of Jprotophism

either side, or a central rod of protoplasm may have a cocoas at

dtherend. *

In the next stage we have the formation of the rodr«h*rt«ter-
istio of bacteria. The distinction between the uocgasrtaafl the
protoplasm becomes lost, although transitionsMfmh which
mint differences of refaction sttil betrtf tbfr etaaants.

The formation of rods of ordinary die, of foag rods with
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unbroken protoplasm, of rods with segmented protoplasm, and of

rods
,
filled with spores or cocci progresses identically with the

aimXimr formation in the Bacillus anthracis.

The bacterium grows in turnip infusion less actively than in

vitreous humour. The observations were not sufficiently extended
to determine whether the bacterium forms mores when culti-

vated in turnip infusion, but they sufficed to show that if such a
formation takes place, it occurs much less actively than when
the cultivation to in vitreous humour.
The foetid odour of the stocking was reproduced in the

cultivation glasses, although the strength of the odour dimi-
nished in successive generations.

Dr. Thin stated at the meeting that an antiseptic treatment by
which the bacteria were killed in the stockings and inner surface

of the soles of the boots completely destroyed the fcetor.

‘•Memoir on AbeTs Theorem,” by R. C. Rowe, Fellow of
Trinity College, Cambridge. Communicated by A. Cayley,
LL.D., F.R.S., Sadlerian Professor of Pure Mathematics in the

University of Cambridge.
“ On certain Effects of Stress on Soft Iron Wires,” by J, A.

Ewing, Be Sc., F.R.S.E., Professor of Mechanical Engineering
in the University of Tokio, Japan. Communicated by Flceming
Jenkin, F.R.S., Professor of Civil Engineering in the University .

of Edinburgh.
|

Physical Society, June 12.—Mr. Huggins, F.R.S., in the

chair.—New Members : Mr. H* B. luff, Mr. Adam Hilger, Mr.
C. V, Boys.—Dr. Shettle, of Reading, read a paper on the influ-

ence of solar radiation on the earth’s rotation. The fact esta-

blished by Dr. Shettle^ that the magnetic energy of a bar magnet
acts along spiral lines has led him to surmise that the energy

emanating from the sun and impinging on the earth on the zone
cf the ecliptic, traverses the earth in a spiral path and finally

emerges at the magnetic poles. The spiral of energy is “ right-

handed ” at one pole and “left-handed” at the otter, like the

magnetic force in a magnet and the electric discharge in Crookes’

vacuum tubes. Like precession and nutation, these spiral paths

are constantly changing and producing magnetic variations.

He therefore infers that the magnetic poles will complete a cycle

corresponding to the period of precession. Dr. Shettle thinks

that bodies exhibit magnetic properties in proportion as they

change the direction of the energy traversing them, and throw it

into the spiral form. Terrestrial magnetism would be due to the

solar radiance on this hypothesis. Gravityalso would be produced

;

so likewise would the earth’s rotation {by a kind of “ magnetic
whirl ”), electricity, tornadoes, cyclones, water-spouts, and whirl-

winds. Moreover this “spiral energy ” would seem to operate

throughout the whole universe.—Prof. Wiedemann, of Leipsic,

made a communication on the phenomenon of interference in

rays of long path, and showed how the phase of vibration of the
atom or molecule emitting the rays influenced the phenomenon.
Molecular collisions could operate in preventing interference.

From a study of this question he was able to deduce a method of
determining the pressure on the surface of the sun and stars. He
mentioned that he had found that the temperature of a glowing
gas in Getosler*s tubes may be under 100 C., and therefore the

light of the aurora or of comets might be accompanied by a low
temperature. He had determined that the quantity of heat pro-

duced in a gas by the electric discharge was always the same,
with the same amount of electricity, whether discharged at once
or not, and that it increases nearly in proportion to the pressure

of the gas. He had also determined that the heat which must
be developed by a discharge in hydrogen in order to change the
band spectrum of H into the line spectrum is about 100,000
calories for 1 gramme of hydrogen, and hence this might repre-

sent the amount of heat necessary to transform the hydrogen
molecule into its atoms. Dr. Schuster suggested that Prof.

Wiedemann should make a similar experiment with another
gas, say nitrogen, as there was a disagreement about the
spectra, and Prof. Wiedemann stated that he so intended.

—

Mr. Ridout exhibited a device for amplifying small motions. A
small band to dong by two threads between the prongs of a
metal fink in snch a manner that if the fork it bodily carried to

and fro the band will rotate round its axis. This is simply
effected by making each thread, in its passage from one pong
to the otter, take a few turns round the barrel. To the band
an iudex i* attached, and the fork is then fixed on the body

motion to to be indicated. The translation of the

T®1^ fork and rotates the barrel, which in turn deflectst” index, te f** of « dUl, and the magnifying power itexpnmi 6* tt* ratio of (be diameter of the barrel to the length

of the index. With this apparatus Mr. Ridout exhibited the
lengthening of an iron core when magnetised by the passage of
the current of two Grove’s cells through an insulated wire collod
round it. By riveting a slip of brass to the iron, the unequal
expansion or brass and iron under heat was also shown, the
heat being generated by keeping the current flowing In the coil.

—Mr. D. Winstanley exhibited bis new radiograph for record-
ing graphically the intensity of solar radiation throughout the
day. It consists of a differential thermometer with one
black bulb and a circular stem. The lower part of the
stem is filled with mercury, the upper branches with sul-

phuric acid and water. The tube is mounted on a brass

wheel, so that when the black bulb is exposed to the sun’s

rays the differential motion of the mercury causes the wheel to
turn. The wheel carries a light index or marker, which is free

to traverse a vertical cylinder covered with paper coated with
lampblack, and leaves a white track where its point has scratched

off the soot. The radiogram thus produced can be fixed and pre-

served. Dr. Guthrie pointed out the curious “ thermal twilight

these radiograms hsd betrayed to Mr. Winstanley. They snow
that before sunrise the temperature increases, owing to solar
radiation. Moreover, half an hour after sunset the index falls

and remains till within a few minutes of midnight, when it

mysteriously rises and sinks again, although the sun is then
directly over the opposite hemisphere.—Mr. Baillie then gave
the results of a study he had made into the theory of the phoned
doscope. He finds that waves simultaneously start from each
side of the soap-film when the note is sounded, and meeting in

the middle generate ventral points and notes. The equations of
several cases were given by him, and he suggested that photo-
graphy should be employed to fix the appearance of the figures*

m order that they might be investigated theoretically.

Linnean Society, Tune 17.—Prof. Allman, F.R.S., pre-

sident, in the chair.—Dr. R. C. A. Prior read a letter from a
correspondent concerning the rare case of a mistletoe parasite

on a mistletoe.—Lord Liiford exhibited and remarks were made
on a series of skins, skulls, and horns of the Wild Sheep of
Cyprus {Ovis ophion, Blyth).—Mr, E. M. Holmes pointed out

the peculiarities of the Antheridia in an excellent example of
Polysiphonia fastigiata, gathered at Ventnor.—Mr. F. Crisp
exhibited slides prepared at the Zoological Station of Naples,
illustrating the early stages of the life of invertebrates, ana he
also showed living specimens of the new Medusa, Limitocodium
victoria .—Mr. C. Stew-art showed microscopic sections of the

growing point of chara and of the common ash.-—A paper was
read by Mr. F. M. Campbell on certain glands in the maxillae

of spiders. These glands, to which he attributes a secretory

function (probably salivaiy), he finds in Ttgeneria demestifa have
apertures on the inner side of the upper race of each maxilla,

thence inclining towards the mouth. They are ring-like in figure,

with an inclosed disk. There arc integumental folds at their

outlets. The glands and apertures increase in number with age,

and the ducts tend to become chitinous. Glands varying some-
what in structure, but evidently similar in kind, exist in species of
Liniyphiidm, Tberidiidse, and the Epeiridse.—Mr. S. O. Ridley
made a communication on two cases of incorporation by sponges
of spicules foreign to them. In a species of tne genus Ciocalypta,
Bwk., the dermis contained spicules which belonged to a species

of Esperia
t and which latter sponge had been obtained m the

same haul of the dredge. In another example of AlcHon
spicules also derived from Espcria were likewise obtained.

Thus an dement of error might arise firom one sponge containing

skeletal strnetarm accidentally derived from a neighbouring

sponge of a different genus ana habit.—Prof. Allman then called

attention to the remarkable Medusa recently observed by Mr. W.
Sowerby in the freshwater tank at the Botanic Gardens, Regent’s

Park (a notice of this appeared in onr last week’s issue, p. 178).

—A short note from Prof. E. Ray Lankester concerning the same
Medusa was also read.—Mr. F. M. Campbell read a second paper
on the stridulating organs of Sttatoda guttata and Linypkkt tern*

bricola . A stridulating organ has already been described by Proto,

Westring and Mason Wood in certain other of the spiders ; the
present observations demonstrate its existence in both sexes, and
the essentials of the structure are given hi detail.—Dr. G. E.

Dobson, in notes on Aplytia dactylomda* a specimen obtained at

Bermuda, but not distinguishable from the special Inhabiting the

Cape Verde Islands, showed that there la btjpwHty tA size in

the right and left moiety in the dental ernes of"the ungual rib-

bon, and he described other stfnotWSM^tortainiiif to the mail*

dibular plates,—Mr, G. Bnsk orsnssunfritsd some researches of
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bis on the Polysoa collected in the late North Polar Expedition.

Several interesting and new forms are given, while the author

expressed himself In certain cases as differing in his determina-

tions from Prof. Smitt of Stockholm.—A paper on to
5
*tu™

classification of the Gasteropoda (part i), by Dr. J. D. Macdonald,

was read. He refers to a communication of his published by

the Society twenty years ago, wherein sexual character^ Ungual

dentition, and auditory concretions formed the basis of classifi-

cation. With modifications this is now elaborated, and in cer-

tain groups additional value given to the Ungual aim labial

dentition.—-The sixth contribution to the mollusca of the Chal'

Unger Expedition, by the Rev. R. Boog Watson, was taken as

read. The author treats ofthe TurriteUid®, and describes nine new
j

species.—A’ paper by .Sir J. Lubbock was read, namely, Ob-
servations on Ants, Bees, and Wasps, with a Description of a

new species of Honey-Ant, an abstract of which appeared last

week (p. 184).—The foUowing gentlemen were elected Fellows

of the Society :—The Rev. H. G. Bonavia Hunt, Trinity College,

London; H. N. Moseley, F.R.S., University of London; the

Rev. A. Merle Nonnan, Durham; and E, A. Webb, Turnham
Green.—The President with a few parting words then closed the

session.
'

Chemical Society, Tune 17.—Prof, H. E. Roscoe, president,

in the chair.—The following papers were read :—On penta-

thionic acid, by T. Takamatsu and Watson Smith. The authors

have examined the evidence for and against the existence of this

substance; they conclude that it does exist, and give a new
method of preparing it, by the action of a very strong solution of

iodine in hydnodic acid upon lead theiosulphate.—Preliminary

note on some orcinol derivatives, by J. Steahouse and C. E.

Groves. The authors have confirmed their previous conclusion

that halogen derivatives of orcinol exist, containing 5 atoms of

bromine, &c., both the hydrogen atoms in the hydroxyl groups

being displaced.—On the determination of carbon in soils, by
R. Warlngton and W. A. Peake. Oxidation with potassium

permanganate gives 92 per cent, of the total carbon, but diges-

tion with chromic acid, &c., only 79 per cent. The best method
is combustion with oxide of copper in a stream of oxygen.—Note
on camphydrene, by H. E. Armstrong. In this note the author

sharply criticises a recent paper by Dr. Letts in the Berlin

Ber\chtt
% and, as a result of some experiments, completely con-

firms the statement of Montgolfier that the substance formed by
the action of sodium on the solid hydrochloride from turpentine

oU is a mixture, and not a hydrocarbon having the formula C10H 17l

as asserted by Dr. Letts.—On the action of nitric acid upon
diparatolylguanidin, by A. G. Perkin. Dinitrodiparatolylguani-

din, melting at 205°, was obtained in red crystals, also, by a

slight modification, dinitrodiparatolylurea, melting at 233
0.—On

some higher oxides of manganese and their hydrates, by V. H.
Veley. The oxide was precipitated by chlorine from a pure
solution of the acetate, and w as then heated in a current of
air, oxygen* hydrates, MngOi lf 2H,0 : 2(Mn6Ou)3H aO, and
MnitOnH|0 were obtained ; but in no case was the dioxide

formed.—C)n a new method of preparing dinitroethylic acid, by
E. Frankland and C. C. Graham. Tnis consists in passing
nitric oxide into a mixture of zinc ethyl and sodium ethyl, to

which a suitable solvent such as benzine has
k
been added.—On

the action of organo-zinc compounds upon nitriles and their

analogues, by E. Frankland and H. K. Tompkins. The action

of sine ethyl upon phenylacetanitrile is studied.—On the action

of benzoyl chloride on morphine, by C. R. A. Wright and C.

H. Rennie. The end result is always dibenzoyl morphine.—An
examination of terpenes for cymene by means of the ultra-violet

spectrum, by W. N, Hartley. The author has examined speci-

mens of orange oil, French turpentine, and Russian turpentine,

by photographing their absorption spectra ;
the first two oils were

free from cymene, the last contains certainly less than 4 per cent.

—Notes on die purple of the ancients, by E. Schunck. The
author has examined a sample of Che dye still used on the Pacific

coasts of Nicaragua, and finds that it contains a colouring matter
soluble in boiling anllin, having all the properties of punicin
obtained by him from the Furfura lapilltu of the British coasts.

—The Society then adjourned over the summer recess.

Anthropological Institute. June 8.—Major-General A.
Pitt-Rivees, F.R.S., vke-preslaent, in the chair.—Mr. F. G,
Hfiton Price, F.G.8., read a papar on camps on ths Malvern
if&k. Last September, having obtained permission from Lord
StaMta to exoavto in any part of the camps on these Hills,

he sat hfc latowors to work, tot on Hollybush Hill, on the

21
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south side of the Malvern range, and afterwards on Midsummer
Hill, both of which were encircled by a deep ditch and a

rampart, while in the glen between the two hills on the south

side was the site of a town about 1,100 feet in length. In
the interior of the ancient camp on Hollybush Hill were many
hut hollows, some of which he opened, but without making any
discovery. On the east face of Midsummer Hill were several

lines of such hollows, which, like the rest, had been habitations,

and no fewer than 2x4 had been counted. Along the ravines

between the two hills were four tanks; having the ancient dams
for holding back the water still in existence. The explorations

of these camps were not very fruitful. More productive were
the excavations on the Herefordshire Beacon Camp, one of the

largest and strongest earthworks in the district. It had usually

been looked upon as of British origin, and Mr. Price saw no
special reason for doubting it. In one hut hollow much coarse

black pottery was met with, and there were besides many bones

of the ox, pig, horse, sheep, dog, some kind of gallinaceous

fowl, and 0! the deer. A description was given of the huge

block of syenite known as the ** Divination stone.” It was

mentioned that in 1650 a jewelled gold crown or bracelet was

|

found in a ditch at the base of the Herefordshire Beacon.

Camden had written of it, and in a MS. said to belong to

Jesus College, Oxford, it was stated to have been sold to a

Gloucester goldsmith for 37/., who sold it to a jeweller in

Lombard Street for 250/., who soldi the stones alone for 1,500/.

There were many traditions as to coins found there, but their

dates were uncertain. Mr. Trice thought this large camp, as

well as those on Hollybush and Midsummer Hills, were of late

Cymric or Celtic origin, that the latter camp was of earlier date

than that on the Herefordshire Beacon, and that in all likelihood

they were occupied by the Romano-British, as many remains of
those tribes existed in the district, and the pottery seemed to

date from that period.—A paper was read on religious beliefs

and practices in Melanesia by the Rev. R. H, Codrington.

The subject is a very difficult one, inasmuch as, the islands and
dialects being so numerous, no one person’s knowledge can well

range over the whole. The author’s information was chiefly

derived from the Banks’ Islands and the Solomon group, whence
the most advanced scholars have come to the Melanesian Mission
Station on Norfolk Island. Nothing is known to show that the

Banks’ Islands [have been influenced by Polynesian immigration
or neighbourhood ; though there are still men alive who can
remember a visit of double canoes from Tonga. The Banks’
Islanders alone among Melanesians knew no cannibalism and
wore no dress. The Banks’ Islanders distinctly recognise two
orders of intelligent beings different from living men ; they
believed in the continued existence of men after death in a
condition in which they exercised power over the living ; and
they believed in the existence of beings who were not and never
had been human. The latter are called Vuis, and are divided
into two great classes, corporeal and incorporeal. The most
conspicuous amongst the first class is Qat, the legends con-

cerning whom correspond to those which prevail among the

Maories and other Polynesian people concerning Maui or

Tangaroa. The brothers of Qat have all of them the

name of Tangaroa, and the Vuis of the northern New He-
brides have the same name, which is also applied in Banks’
Islands to stones used as fetishes or amnlets. The stoiy of Qat’s

disappearance from the island bears a close resemblance to that

of Noah and the Flood, and has possibly been embellished since

the Bible history has been made known among the natives. Of
the same order of beings with Qat and his brothers, though
looked upon as very inferior, are certain Vuis, having rather the
nature or fairies. Some of these are called Nopitu, which come
invisibly, or possess those with whom they associate themselves.

The possessed are themselves called Nopitu. Such persons would
lift a cocoa-nut to drink, and native shell-money would ran out

instead of the juice, and rattle against their teeth ; they would
vomit up money, or scratch and snake themselves on a mat while

money would pour from their fingers. This was often seen, and
believed to be the doing of a Nopitu. The stoiy of the bringing

of death into the world is remarkable, because it is told without

any variation in the Solomon Islands and Banks* Islands alike.

At first men never died, but when advanced in life they tod
their skins like snakes or crabs, and came out in renewed Tenth.

An old woman went to a stream to change her skhu andm to
old one which she had shed float away till it caught «&ggfc a
stick. She then went home, where she had left bar chud ; to
child refused to reoognise her, and, declaring totto eras another

nature
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like a human life, have a much higher place than Qat and his
brother* in the common religions system of the Bank? Islanders.

They have no names, no stories are told of them, and they
have no shape, hut "they are numerous, and are present and
powerful to assist men who can communicate with them* They
are very generally associated with stones, snakes, owls, and
sharks. Communication with these Vuis is not in the power of
all, but there is an order of priests. If a man *has his stone or
his snake, by means of which he supposes that he can obtain
favours from his Vui, he will instruct his son or some one else to
take hk place. No other sacrifice than that of the shell money
in common use seems to be offered in Banks’ Islands. The great
institutions ofthe Banks1

Islands are the Sage and the Tamate.
Neither has a ‘religious character, nor is any superstitious

practice necessarily connected with them. The Suge is a club,

the house belonging to which b the most conspicuous building in

every village, and is to be found wherever there is a permanent
habitation; this house, or “gamal,” has many compartments,
each with its own oven, in accordance with the several grades in

the society. To rise from one grade to another money has to

he given and pigs killed. The authority of the men highest in

tfre Suge is very considerable, and it is these persons who appear
to traders and naval officers m chiefs. The Tamate is a secret

society, to which entrance b obtained by payment, and the neo-

phyte has to spend many days in the Salagoro, or sacred place

;

the only secret, however, b the making of the masks and hats in

which the members appear in public and the way of producing
the sound which b supposed to be the cry of the ghosts. The
members f>f the great Tamate indulge in much licence. When
they choose to go abroad to collect provisions for one of their

feasts, the women and uninitiated are obliged to keep away from
their paths. The warning voice of the Tamate is heard, and the

country b shut up.

Paris

Academy of Sciences, June 21.—M. Edm. Becquerel in the

chair.—The following papers were read :—On the reduction of

pendulum observations to the sea-level, by M. Faye. Some
deductions are here made from principles he lately enunciated.

—

On effects of reversal of photographic images by prolongation of

the luminous action, by M, Janssen. After a certain time of

exposure a less distinct negative image b had, and with continued

exposure this image quite disappears, and a positive one is

obtained, which may be quite as distinct as the first. Tbb was
the case, e.g. t in photographing the sun at Mendon, when plates

that had been exposed vA* of a second, or even of a
second (gclatino-bromide plates) were exposed half a second or
a second. The sun’s disk appeared white, the spots black.

Similarly, positive images of landscapes, &c., were obtained.

The same spectral rays give first the negative image, then the

positive.—-On the heat of formation of oxides of nitrogen and of

those of sulphur, by M. Berthelot. The discrepancies of former
observations on oxides of sulphur are here accounted for chiefly

by a simultaneous formation of several degrees of oxidation of

sulphur, and perhaps even the presence of water-vapour. The
author's own experiments lead to the result that S -f Ot = SO,

f
as liberates + 34*63.—On the luminous spectrum of water, by
)r. Huggins.—P of carbonic add in the air ; reply to M.

Mari^-Davy, by M. Rebet—New meteoritic mineral, with a
complement of information on the fall of meteorites observed in

Iowa, in May, 1879, by Prof. Lawrence Smith The formula
he now gives for the mineral (indicated at the stance of April 26,

1880), b SiR + } (Si, 2R), or perhaps more exactly 2S1R +
Si, aft, which represents 2 at. of enstatite or bronzite united

to 1 at. of olivine. The name of Peckhamite b proposed (after

Prof. Peckham). On the border of Emmel and Dickson
Counties some 3,000 fragments were found within a radius

of 13 km. ; their total weight 30 kg. Though they had lain

nearly a year under water (submerging a prairie), there was
not a trace of oxidation. Prof. Smith thinks tbb may have
been due to a thin invisible coating of silicates.—Employment of
bitumen of Judaea against diseases of the vine, by M. Scheffer.—
Report on Mr. Petrels memoir concerning the constant of

J,*

4"^** and die comctionsrelptiNia by old determbu-
tiompf Bora»>nd Biot. The leagtb of the ilmple penddu

s,*srC£ SSI92:;

alt. 67 m.).—On the problem of inversion, by Mr. EHiot.—On
an apparatus for registering the'isw^ot iwtton of a nroiectife.
either in the bore of a gun or in a mbtau* medium, by £
Sebert. A metallic smoked rod, of square Section, b fined in
the axis of the projectile, and serves as gdde to a maH mam
carrying a small tuning-fork furnished with two metallic points]
which leave undulating traces on the blackened surface; as the
projectile moves along (the prongs of the fork being liberated!

from a constrained state, and set vibrating, when die motion oj
the projectile commences). From the tracing may be deduced!
the velocities acquired and the accelerative force in function ol
the time ; also the law of the pressures developed.—On the
transcendents which play on important part in the theory 08
planetary perturbations, by M. Darboux.—On the method of
Cauchy for the development of the perturbative function, by M,
Trdpied.—On linear differential equations with an independent
variable, by M. Appeli.—On certain linear differential eqtta^

tions of the second order, by M. Picard.—On elliptic functionsi
by M. Farkas.—On some modifications in the construction
of the Bunsen lamp and of monochromatic lamps, by MS
Terquem. There are no lateral apertures, and the air iai

admitted between the foot of the lamp and the bottom of
the tube, which is raised somewhat (6 to 7 mm.). A cross plat©
divides the orifice into four parts. The temperature b found
nearly uniform from the upper point of the flame to the top of
the green cones, and from the centre to the circumference. (Anf
analysis of the gases drawn off is given.) This flame is variously
superior, and it gives, with sodium, e.g. %

a much more intense

monochromatic flame.—On the flow of gases, by M. Neyreneuf,
—On the etherification of bromhydrip acid, by M. Villiera.

Inter alia
, the limit of etherification b not equal to that corre-

sponding to organic acids, and it rises with the temperature.|

Etherification ceases in mixtures containing a certain proportion!

of water. The limit of dilution from which etherification ceases!

rises with the temperature.—On the hydrate of iodide of methyl,]
by M. de Forcrand.—On the artificial reproduction of analdime,!

by M. de Schulten. The process consists in heating in a closed

vessel at 1800 to 190°, a solution of silicate of soda or caustic

soda in presence of an aluminous glass.—Presence and special

character of oyster-marls of Carnetin (Seine-et-Loire), by M.
Meunier.—Prevision relative to the amount of current water in

the valley of the Seine during summer and autumn of the present

year, by M. Lemoine. The Seine between Paris and Rouen,
with its large affluents, is expected to present one of those serious

1

and prolonged diminutions of volume which occurred In 1863,

1868, and 1871, but no extraordinary drought.—On the geologi-

cal constitution of the Isthmus of Panama, with regara to the

execution of the inter-oceanic canal, by M. Bouter. .
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» THE TAY SnWGE

THE’ Report of the Court of Inquiry appointed to

investigate the circumstances of the fall of the Tay

Bridge Inst December has now been made public. There

appears to be some difference of opinion amongst the

members of the court respecting the scope of the inquiry

and the duties placed upon them by the Board of Trade,

in consequence of which two separate reports appear

together, one by Col Yolland, Chief Government In-

spector of Railways, and Mr. Barlow, President of the

Institution of Civil Engineers, and the other by Mr.

Rothery, the Wreck Commissioner. The former report

describes in detail the design and method of erection

adopted in the abridge, giving also a description of the

various alterations in the plan which were rendered

necessary as the work progressed.

The bridge was 3,465 yards in total length, divided into

86 spans, and it was the central portion, of 3,149 feet in

length, which fell on the evening of December 28. As
originally designed, this central portion was to consist of

lattice girders of 200 feet span, carried by brickwork piers

somewhat over 80 feet in height from high-water level,

but as the river bottom turned out to be different from

what was expected from the borings, and the difficulty of

obtaining a secure foundation greater, eleven spans of 245

feet and two of 227 feet were substituted, and braced iron

piers were adopted in the place of brickwork, as imposing

a less weight on the foundations. It is these piers which

at the inquiry chiefly received attention, as there can be

little doubt that they were the immediate cause of the

catastrophe. The process of floating out and sinking the

caissons for these piers has already been described in

these- columns, and so successfully was this—certainly the

most difficult and hasardous part of the undertaking—

accomplished, that no suggestion of insufficient strength

has been made, and in the Report it is stated that there

is nothing to indicate any movement or settlement in

the foundations of the piers which fell.

The caissons were lined with brickwork and tilled with

concrete, on which was built a hexagonal pier of masonry
carried up to 5 feet above high-water mark. Upon this

{tier was built up six cast-iron columns secured by holding-

down bolts to the masonry at the angles of the hexagon.

The columns were made up of lengths united by flanges

and bolts, and connected with each other by horizontal

struts and diagonal ties. The up-stream and down-

stream columns were each 18 inches in diameter, the

iwmafeing four, 15 inches; all were* inclined 12 inches

inwards at the top. The piers thus formed were from 81

to 83 fast in height from the top of the masonry to the

tiS&er-side-of the girders. The diagonal bracing consisted

of flat hart.attached to the columns by means of w lugs’*

caston them,being secured at *ne extremity by a serew-

bok posting through the lugs and bar, and at the other

strap pseridcd wUh a gihaad scatter for tightening

mp. fffc*horisoatal struts consisted of *wo ebennethaz*
hjlfelbithtobaA ton sfogfo fagjob each cabana.

, ?t wflllfau* be seat that aU vortical toadmosthe home

small traasverse sesistance of tbe1atter thewhoU4rfs«y
lateralycesscrqmusthetransmittedtythfrbsactag :

Whether as designed the bridge would base (been

strong enough for its work ifthe materials and workman-
ship had been good throughout is verydoUMulj but, as

carried out, the evidence shows distinctly thatit was not

sufficiently substantial, for the heavy traffic 'and' severe

gales to which it was exposed. When everything was
tight and in good order the bridge, -at the time of its

inspection by General Hutchinson in February, '1878,

showed great rigidity under the tests imposed by him*
but by October of the same year so much slackness had
made its appearance in the bracing that, besides the

ordinary keying-up by driving the cotters, more than' 100

packing-pieces about three-eighths of an inch thick had

to be introduced in different parts.

Respecting the immediate cause of the accident the

Court states
—“ In our opinion the weight of evidence

points out the cross bracing and its fastening by lugs as

the first part to yield.” This we believe the calculations

of Dr. Pole and Mr. Stewftrt, taken in connection with

the experiments of Mr. Kirkaldy, are quite sufficient to

establish. With a wind pressure of 30 lbs. to the square

foot on the windward girder and train, and half this

amount on the leeward girder, the stress on the tie-bar

most severely strained, would be 16*8 tons, or 10*18 tons

per square inch ; again, with a wind pressure of 40 lbs. to

the square foot the stress on the tie-bar would be 22*4

tons. Now, as Mr. Kirkaldy’s experiments, made by
order of the court on some of the tie-bars removed from
the bridge, showed that they broke with a load of from

19 to 23 tons, and the corresponding lugs with a load of

23 to 25 tons, it is pretty certain that the ultimate strength

of this part of the structure would be reached by a wind
pressure of 40 lbs. to the square foot. And in addition to

this more variation is to be expected in the strength of
the lugs, as some at least were admitted to be df bad
manufacture, and when the pier was most severely

strained it would be some of the worst lugs in the lower

tiers that would be the first to yield ; thus the'samples
taken for testing would not be likely to embrace speci-

mens of the lowest strength, as these would probably have
already given way.

Again, it does not appear necessary to assume a wind
pressure of 40 lbs. per square foot to ensure the destruc-

tion of the pier ; the stresses above mentioned are due
merely to the statical pressure, and it can hardly be
denied in the face of the evidence respecting the details

of the structure that there would be a great deal of motion
due to backlash over and above the elastic yielding of the

material. Thus a much lower pressure would produce
the effects calculated for one of 40 lbs. per square foot

The principal conclusions arrived at by the court are

that there is no indication of settlement (in the founda-

tions, that the wrought iron employed was of fair strength,

though not of high quality as regards toughness, that the

cast iron was fairly good, that the main girders were, of

sufficient strength, and that the iron piers, though^tremg

enough to sustain the vertical load, were

resist foe lateral action of heavy gales ftomXhe
of the cross bracing aud its fastenings^ thatth*ffai1way-

company did not enforced recommaadatfonnf<^c^
Hutchinson by limiting the,speedg amins over the

L
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bridge to twenty-five miles per hour, much higher speed
behag frequently run; that while of opinion that the fall of

the bridge was occasioned by the yielding of the cross

bracing and fastenings, it might possibly have been due
tb the fracture of one of the outward leeward columns.

Col. Yolland and Mr. Barlow conclude by stating “that
there is no requirement issued by the Board of Trade
respecting wind pressure, and there does not appear to be
any understood rule in the engineering profession regard-

ing wind pressure in railway structures ; and we therefore

recommend that the Board of Trade should take such
steps as may be necessary for the establishment of rules

for that purpose.”

Mr. Rothery, in his independent report, while stating

that there is an entire agreement between himself and his

colleagues in the conclusions arrived at from the evidence,

goes further than them, and unhesitatingly apportions the

blame among the different parties concerned. On the

recommendation that the Board of Trade should establish

rules providing for wind pressure, he differs from his

colleagues, emphatically stating that it is for the engineer-

ing profession to make them, and evidently regards the

superficial character ofan official inspection as no great evil.

Where French engineers have long adopted 270 kilo-

grammes per square metre, and many English engineers,

on the authority of Rankine, the equivalent 55 lbs. per

square foot, while nearly the same figure is used in

America, it seems strange that so much difference of

opinion should be found to exist ; but one thing at least

is certain, that the instruments at present in use for

measuring wind pressure are exceedingly crude and liable

to error, and that until these are improved and much
increased in number there is little chance of being on

the spot when these excessive pressures occur, or of

truthfully recording them when met with.

Respecting the transfer of these responsibility to a

Government Department, we believe that such apron-

string policy would be fatal to the profession of the civil

engineer; we would rather see the Board of Trade In-

spection, which at least is formal and superficial, relaxed

than any attempt made to increase its efficiency. The
medical profession does not require a fatherly department

to watch over its operations or give an opinion on an am-

putation ;
why then should the engineering profession ?

It cannot be too clearly understood that an engineering

work cannot be successfully carried out by mere rule of

thumb or even by the copious use of “ Molesworth 99
or

* Rankine ” ; each operation is to some'extent a physical

experiment subject to known laws, but under variable

conditions. The physicist and the engineer have already

to a great extent established the laws for him, but it

remains for the scientific engineer to carefully watch their

operation, and thus gain that practical experience which

will enable him to deal with each special case as it arises.

The conclusions we draw from the evidence and report

are that the design of the piers was most imperfect,

cheapness appearing to be the ruling element in every

detail, a cheapness too that must have been completely

delusive, as any money saved in first cost would soon, in

such a rickety structure, have been swallowed up In main-
tenance. At nearly all points an absence of consideration

iot small detail* is most apparent, indicating probably
wcre *ntrufted to some subordinate, who failed

to appreciate their importance.

It is very far from our object in this article to hold up
any particular individuals to blame for thl* disaster, but s

we should like to point out on whom the responsibility

should rest if such a thing should occur again.

It would be quite impracticable for the Board of Trade
to exercise such supervision over the selection of the

material and the execution and erection of a large work
throughout its progress, as would render its certificate of

any value
;
we believe, therefore, that the undivided respon-

sibility should rest on the engineer. Any dishonesty on
the part of the contractor or his workmen,—and we are

sorry to believe this still exists in some cases,—could be

easily rendered hazardous by legal penalties.

Doubtless with the keen competition of the present day

things must be “ cut finer ” than they used to be ; but while

we would remove any arbitrary restrictions imposed by
Government on the judgment of those who ought to be
best able to appreciate the particular conditions of their

own work, we should be very sorry to see the introduction

of flimsy structures or reckless traffic arrangements with-

out it being clearly understood on whom the responsibility

rested in case of failure.

CAMPS IN THE CARIBBEES
Camps in the Caribbees. The Adventures of a Naturalist

in the Lesser Antilles. By F. A. Ober. (Boston, U.S.

:

Lee and Shepherd
;
Edinburgh; Douglas, 1880.)

THE author of this lively and very entertaining book
of travel undertook in 1876 the exploration of the

Caribbees or Lesser Antilles, which islands extend over

eight degrees of latitude between Porto Rico and Trinidad,

connecting the Greater Antilles with the continent of

South America. The islands had been hitherto little

visited by naturalists, and the author made his expedition

under the auspices of the Smithsonian Institution, with

the especial object of collecting the birds of the group.

Around the borders of each island there is a cleared

belt of fertile land, and on the coast often large villages

and towns, whilst the interior is one vast forest covering

wild hills and mountains. It was in the forests that the

author’s work lay. He took his camera into the moun-

tains with him and photographed everything of interest

which he met with, and the book is illustratedbynumerous

wood engravings of remarkably fine quality taken from

the photographs and his sketches. About half the book,

which is an octavo of 350 pages, describes adventures

in the island of Dominica. Barbuda and Antigua were

visited, but are not referred to at length. The account of

the islands of St. Vincent, Grenada, Guadeloupe, and

Martinique compose the remainder of the work, together

with a catalogue of the birds of the group and descrip-

tions of the sixteen new species of birds discovered.

Dominica was so named by Columbus, who happened

to hit off the Lesser Antilles on his second voyage, be-

cause he sighted the island on a Sunday, November 3rd,

1493. The island is most beautiful. The hills are brokpp

and ragged, seamed, furrowed, and scarred, yet coyeye4
+

with a luxuriant vegetation of every shade of green—

purple of mango and cacao, golden of cane and limp*-

whilst the ridges are crowned with palms, and behind

Roseau, the capital, rises Lake Mountain, four thousand

feet in height, five miles distent from the town, yet seem-

‘u-'sssa
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settled himself in ft cabin in the midst oftheforest amongst

the mountaineer population, which is of mixed race, partly

negro, partly, Carib, partly European. Here the moun-

taineers* children*waited on him, and brought him beetles

and snails and humming-birds, which they caught with

birdlime. But' he had to dispense with their services, for

they brought him far too many things of one kind, and

especially huge land-crabs as big as a man’s hand. He

had incautiously remarked that he should like a specimen

of this crab, which abounds in the ravines and rivulet

banks. “Each boy and girl in the place resolved

to be the first to furnish me with the coveted crab.

The consequence was that my place was soon over-

run with shell-fish—ugly red and yellow crabs, as

large as a man’s band, and from that to the most

diminutive. One of the girls in a mischievous mood
brought in a crab with a family of little ones, over

a hundred, just large enough to be seen, and let them

loose on the floor. Through some open window, while I

was absent, some giant crab would be dropped on the

floor to await my arrival. This was not done in a spirit

of mischief, but from an earnest desire to aid me in my
labours. For a week I could not stir without coming in

contact with a shelly creature. I could not put my foot

out of bed without a shudder of apprehension. Of nights

I would be awakened by the rattling of ale-bottles, and

arising, would discover that some crab had got thirsty

in the night and had inserted a claw, which had caught

in the neck of a bottle.” In the afternoon the author

sat looking out through the loophole of this cabin, which

served as a window, and surveyed the peaceful Caribbean

Sea, with the same vessels to be seen sometimes be-

calmed under the lee of the Caribbee Islands day after day.

The sea is, however, not always placid ; in the “ hurricane

season” it rises in its wrath. It is disturbed, however,

only by a hurricane
j
nothing less. In the mornings and

evenings he explored the beautiful forests and stream-

beds around his camp, gun on shoulder, and collected

all he could find. Sometimes on these excursions he

had merry companions, laughing girls combining Carib,

French, and negro blood in their veins, and full of life

and fun. Let us follow him with Marie and her

friend in search of crayfish (we presume a species

of Palsemon, the author unfortunately does not state).

“ The path is slippery, and we shall need a help from
* Marie’s * band, for the way leads up hill and over rocks

wet and smooth, whilst wet leaves flap in our faces and
creeping ferns and trailing plants hang on our feet as

we go.

“We reach the river, the stream that flows out of

the mountain lake, broad and with gravelly beach, with

immense boulders as islands, and a wall of vegetation on

either side that rises straight up a hundred feet. Here
the two girls made into the stream in search of crayfish.

The stream is broad with deep pools, and in these the

cntyfilh lurked, looking like miniature lobsters in the

dear Crater. We can see only the small ones, but Marie

afsores us that there are large ones out of sight beneath

{he cascades.

“ Sxect upon a rock she stood for a moment, then

foremost Into a foaming pool, disappearing

"dgfct A moment later rising bubbles preceded

f
which bang long Jimp trusses}

a pair of shoulders brown and bare, and round arms and
little hands reaching out for a support She had a cray-

fish in each band, and another with wriggHng legs in her

mouth.”

The following is an account of the method in which

humming-birds are caught :
—“ Let us follow little Dan,

the oldest and sharpest of the humming-bird hunters, as

he goes out for birds. First he goes to a tree called the

mountain-palm, which replaces the cocoa-palm in the

mountains, the latter growing only along the coast Be-

neath the tree are some fallen leaves fifteen feet in length;

these he seizes and strips, leaving the midrib bare, a

long slender stem tapering to a point. Upon this tip he

places a lump of bird-lime, to make which he had

collected the inspissated juice of the bread fruit and

chewed it to the consistency of soft wax. Scattered over

the Savanna are many clumps of flowering bushes, over

whose crimson and snowy blossoms humming-birds are

dashing, inserting their beaks in the honeyed corollas,

after active forays resting upon some bare twig, pruning

and preening their feathers. Cautiously creeping toward

a bush upon which one of these little beauties is resting,

the hunter extends the palm-rib with its treacherous

coating of gum. The bird eyes it curiously but fearlessly

as it approaches his resting-place, even pecking at it ; but

the next moment he is dangling helplessly, beating the

air with buzzing wings in vain efforts to escape the clutches

of that treacherous gum.”

Mr. Ober tried hard to keep humming-birds alive, but,

as usual, without success. They never survived many
days. If exposed to the light they kept up a constant

fluttering, until the muscles of ‘their wings became so

stiff they could not close them, but expired with the wings
widely outstretched. “ Every morning I would introduce

into the cage a bough of fragrant lime-blossoms, at which
they would all dash instantly, diving into the flowers with

great eagerness. Sugar dissolved in water and diluted

honey was their favourite food, and they would sip it

greedily. Holding them by their feet I would place their

beaks in a bottle of- syrup, when they would rapidly

eject their tongues and withdraw them, repeating this

operation until satisfied. They never displayed fear, but

would readily alight on my finger and glance fearlessly

up at me, watching an opportunity, however, for escape.”

The boiling lake of Dominica was visited and photo-

graphed by the author. It was remarkably quiet during

his visit, showing only a slight movement in the centre.

The margin showed traces of the recent subsidence of

the water-level, and on the following day the water had
risen again somewhat, and was more active. It appears

that the ebullition must be intermittent, but Mr. Ober did

not see it in full action, though the water rose further, and
the disturbance and noises continued to increase. The
temperature of the water was only 96° F., though Dr.

Nicholls, one of the party who discovered the lake, found

it at 196° F., and Mr. Prestoe, of the Botanic Gardens of

Trinidad, from 180° to 190°. The author follows Mr.

,

Prestoe in the expectation that by the widening ged
deepening of the outlet the lake will disappear

and a geyser alone remain. In a boiling spring hard jty
the author and his guides cooked their supper rf wild

yams and eggs, and, as usual, cold water ^ 4ipddng
was found also dose at hand. ,

‘
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Anautomating Account 6f the Caribs of Dominicufijl- !

mother-crab, with too tiny yotm&<Aj«ad far wpiuib*
kpftfr /They have allotted to them a reservation extefidbg mountains, ait another, where the aafcberfxlb ‘in'With |d

|

fhtauMahoe River to Crayfish River, a distance^ofabout army of land-crabs on their combined*<bu*&hvtd the
three miles along the Atlantic coast and away bafckittto he tells us that they bury their eggs’endtotha >um%
the mountains as far as they please to cultivate. Thdugh where they are hatched, and soon after' mtIKodso# the
each-family has a little garden near the house, all the new-born crabs are seen quitting the shore'and s&ntfy
fprovision grounds,” where staple articles of -food are travelling up the mountains.

* J

W. 1 \

grcrwtk^yams, sweet potatoes, cassava, bananas, and taro The story which he tells of the habits oft die huge
—are at a distance from the houses, some even two miles Hercules beetle, Dynastes Hercules

,
can hardly beaccord

-away solitary openings made in the -depths of the high as it is by the author on the authority of his dusky guide*
woqdn/I The.,Canbs are especially interesting as being It is that the male beetle seises a small branch

1

of a . tree
the oaxmedt American savages met with by Columbus, the between its enormously long nippers and busses: roftnd
eiigihal“ cannibals,” and the race to which Caliban and and round the branch till this is cut off, producing a knife*
Man Friday belonged. They seem somewhat addicted grinding sound, supposed by the author to be >h sexual
to drinking now, for the author describes the old King call. He heard a knife-grinding noise indeed, but'he did
George the Third as seen tottering towards the plantation not see the rotating beetle. We recommend the'book to
with a sovereign he had earned in his hand to spend it in all our readers.

ran. Alot ofdrunken Caribs tried to break into the author’s - - —
,

house xrae night for amusement, and not beingable to do a NEW ENGLISH TEXTBOOK OF BOTANY
thatypoked a lot of fireflies in at the cracks to light up the An Elementary Text-book of Botany. Tranriated fiom
utaSKte, and see -for certain whether he was at home—a the German of Prof. K. Prantl. Revised by S. H.
very neat way of lighting up an interior. The general Vines, M.A., D.Sc., F.L.S. (London : Sonnenschein
account of the Caribs is well worth reading. and Alien, 1880.)

We cannot follow the author in his exciting hunt after HPHIS text-book, we are informed in the English pre-

the soufifrfere bird, which lives only about the crater of ^ face, “was written by Prof. Prantl, to meet a
tine island of St. Vincent The wary bird when at last growing demand for a work on botany, which, while less

procured proved to be of a new species, Myadestes voluminous than the well-known work of Sachs, should

sibilans. In Antigua he was victimised by the well- resemble it in its mode of treatment of the subject, and
known “jigger.” “ I awoke one morning with an itching serve as an introduction to it.” While we already have
of my toes, which frequent rubbing failed to allay, and in English many text-books for students, one indeed

examination revealed four white tumours. They were as almost professedly taking the same line as this, every

large as peas, and in the centre of each was a little black teacher must have felt how inadequately they supply the

speck. I called my boy William, who at once pronounced needs of the class for which they have been written.
*

them jiggers.” The first old negress passing was called Most are new editions of books written first twenty years

in, and turned them out of their nests with an adroitness ago or more, and suffer from the impossibility of intro,

which showed long practice. “A fev. hours are sufficient ducing those new facts which have so deeply modified our

*0 givfe the jigger a hiding-place, and as the sensation he present standpoint, without damaging the symmetry and
causes is a rather pleasant itching only for a time, he is unity of a well-written work ; and others, of more recent

sometimes not discovered till a painful sore is formed.” origin, are badly compiled or over-concentrated. The
f; At Dominica the author met with Dr. Miroy, a friend book before us, avoiding these faults, will unquestionably

and correspondent of Sir Joseph Hooker, and who is take a high place at once; for though using Sachs aahls

endeavouring, through the aid of the Kew establishment, storehouse, the author has digested the strong meat of the

to reintroduce the cultivation of coffee into the island, big book, and here provides his readers with the milk

He is cultivating Liberian coffee, in the hope that it will suited to their years. Moreover, the book is singularly

prove able to withstand the attacks of blight which ruined well-balanced in all its parts, and clearly-written through-

the former crops forty years ago. out. The translation is so flowing that no reader ra-
in Grenada the author hunted the monkeys which formed of the fact would guess that German was the

abound there as at St. Kitts, having been"of course intro- original dress
; and Mr. Vines has added to the value

duced, and having run wild, as explained in a series of of the work by appending a table, in which the classMca-
letters in Nature some months ago. He could not, tion there adopted is compared with that of Heathen and

however, make up his mind to shoot one when it came to Hooker. «

the point. The monkeys are a great pest, and do great A reference to those knotty points to which one always

damage to the cultivator, just as in St Iago, Cape Verde looks at once as tests of successful treatment has proved

Islands, on the other side of the Atlantic, where also they so satisfactory that it is with regret that we tom to tbs

were doubtless introduced, though it is not as yet known ungracious task of pointing out the deficiencies -thatwifi

what the species is. somehow creep into the most carefuUywritton bookir Ju
The book ends with an account of an ascent of the several points Prantl has followed Sachs too ctorehrQQ

Guadeloupe Boufinfere It is throughout entertaining and that the accounts ofcell-division, of the ittNyMlgwflK
highly amusing, but the author is evidently notvery deeply pollen-grab and ovule, of the groiring-poinM^Stadero-
versedb natural history, and there is often to be noted a gams, are all far behbd our preset* fcnbwlodgft Again,
feck of precise information, at hi the. case, for example, in the treatment otf* Modeswf liuawbing/^StohSifeia

,

tf the crayfish, cited above. The account of the land- beta Mowed reftfcgr

mbs is somewhat conflicting. Atone place weread ofa ? complexsententoVi*^ ‘Clearer expoaMsau
* « '* k , Lfl * •

* ‘
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T*u»S»ctok copied even toiadodingthe cyme Sli an**-

pCKtol tiyitem*. Surely this is a contradiction in terms,

ttLdmight'be avoided by the use of "lateral,* in contra-

^jStincoon to “dichotomous.” In the figures (i7> 19)

uaiparous cymes, Sachs, and with him Prantl, omit to

mention that the diagram is taken in p/an, a point the

more important that in French and English text-books it

has been usual to give such diagrams of inflorescence in

elevation, Without noticing this, a trap is laid through

which not students alone have fallen into the error

of thinking that the Germans use “scorpioid” and

“helicoid*’ in senses inverse to the usage of other

botanists. Under inflorescence no mention is made of

the very useful French “ Cymobotrya ” terminology,

possibly through feelings of patriotism, with which, how-

ever, Englishmen are not concerned. The Elder is given

as the example of a corymb; which term is, however,

restricted by the best botanists to the corymbose raceme,

of which the elder is not an example.

In the histology there are several not unimportant

errors, probably Prantl’s own. He says that the phloem

contains both “phloem parenchyma” and “ cambiform

tissue”—is not phloem parenchyma always (primitively

at least) cambiform ? We are told (p. 51) that the vessels

of secondarywood are “ invariably provided with bordered

pits; ’’this is far too absolute. Under collenchyma no
mention is made of its commoner form, distinguished as

“concave” by Vesque. Endoderm is defined as peculiar

to Dicotyledons ! Under “ stomata ” no mention is made
of water-pores. The account of the structure of roots

and the ^ development of their secondary wood in Dico-

tyledons is hardly explicit enough, and almost demands
the introduction of one or two pure diagrams

;
and when

it is stated that rootlets arise in front of the xylem
bundles of the root, mention should be made of such

important exceptions as Umbellifers and Grasses.

The physiology proper is singularly well treated, though

perhaps with too great a fear of detail. Thus no suffi-

cient account is given of the vis a froute and the vis a

Urgo, which lead to the movements of the rising sap.

A few little mistakes have been left uncorrected in the

systematic part. The legume is stated on p. 197 to occur

in “all the Leguminosse;” and while this is modified in the

account of the order on pp. 278-280, a true legume is here

implicitly denied to the Csesalpiniese !
“ Replum” is given

as meaning a false-dissepimcnt of the Crucifers, a use

unauthorised by the best systematists, and inconsistent

alike with its application to the lomentaceous Leguminosae

and to its Latin signification.

The figures are good, but, as usual in English editions

of foreign works, poorly printed. The worse fault of

separating them widely from the text they illustrate has

been avoided.

Finally, despite all trouble taken by the editor, over-

occur in a translation. Thus Tullen is given

j|n italics without its English (?) equivalent, “tyloses,”

end “bmcteole” is given instead of the more familiar

f*b(ACttet” But these blemishes show how good is the

tonkin which they are the worst to be found; they have

put forward chiefly in the hope of helping the

i^to|ja»<henew edition which will soon be demanded;
conscience that we would recommend

litis bode as the best of to kind in the English language.

LETTERS TO THREDITOR
[The Editor does not hold himselfresponsible,fir optodmeexpressed

by his correspondents. Neither can he undertake to return, or

to correspond with the writers of, rejected manuscripts. No
notice is taken of anonymous communications\

[ The Editor urgently requests correspondents to keep their letters as
short as possible. Thepressureon his space is so great that it

is impossible otherwise to ensure the appearance even of com*
munications containing interesting and novelfacts.]

Ocean Circulation

The notice in Nature (vol. xxii. p. 207) of the experimental
researches of Professors Haughton and E. Reynolds on the
coefficient of friction of water upon water, haring concluded with
the statement that “the authors of this research point out that

these results tend to negative the theory of Dr. Carpenter that

the phenomena of ocean-circulation are due to the greater height

of the water at the equator as compared with that at the poles,”

I must be allowed to protest against being credited (or rather

accredited) with a doctrine which is neither expressed nor
implied in anything I have written on the subject.

The doctrine which I have advocated is no other than that

first distinctly promulgated by Lenx in 1847, and now accepted

by numerous Physicists of the highest eminence, both British and
Continental; viz., that besides the horizontal circulation produced
by the action of winds on the ocean-surface, there is a vertical

circulation of which Polar cold is the primum mobile, consisting

of an underfi.ow of Polar water (chiefly from the Antarctic area)

towards and even beyond the Equatorial zone, and a complem^n-
\&Tjupper-?iovt of Equatorial water towards the PoleB.

That every part of the vast Oceanic basin in free communica-
tion with either of the Polar areas is occupied, to within the
range of the surface-heating produced by insolation,1 by water
which has been cooled down in one of those areas, is now one
of the best-established facts of Terrestrial Physics. And those

who cannot find in the excess of specific gravity imparted to

sea-water by Polar cold, an adequate cause for this movement
of translation, are bound to account for it in some other way.

I venture to submit to the accomplished professors of Trinity

College, that laboratory experiments made to determine the
friction of water upon water at sensible velocities can scarcely

prove that when the equilibrium of a great mass of water has
been disturbed, there v ill not be any movement of translation

(however slow) for its recovery. And I would suggest to them
that they should rather investigate the conditions of one of those
“experiments ready prepared for us by Nature,” which is

constantly going on in the Baltic Straits, and of which the
results have been for many years past most carefully recorded by
Dr. Meyer of Kiel and his associates. Four factors are there
in continually varying action, viz. (1) difference of level between
Baltic and Worth Sea water; (2) difference of salinity 1 (3)
difference of temperature

, mainly due to an importation qf Polar
water into the Shager-rack ; and (4) surface-movement produced
by wind, which may also modify the relative levels.

I am assured by Dr. Meyer that the action of each of these
factors has now been so fully determined, that the effect of any
combination of them can be predicted os certainly as ordinary

tidal phenomena. And of the competence of small differences
in specific gravity to produce movement in great bodltil Of
water, no one who has investigated the question on the* great

scale seems to have the smallest doubt. This was the un-
hesitating conviction of the late Mr. Froude, as the result of ms
numerous observations on harbours, lochs, and fiords, coxumtmi-
cating with the sea at their mouths: for he assured mo that

wherever the salinity of the water at their upper end is lowered
by the descent of fresh water from the land, producing a slight

1 The researches of Prof. Forel and his associates on the Swiss lakes

clearly show that infrtth water the heating effect of insolation is Hotted to

about too feet In salt water, on the other hand—as I pointed outjn r“
Mediterranean Report - there is a downward convection of beet peer*"

by the sinking of the water made heavier at the surface by saline coftft

don. In the Mediterranean, where this effect Is Hated to apqM
year, it scarcely shows itself below too fathoms (600 fbet) : btttupi

Equator, where it is constant, the surface-heated stratum ranges#^*2

to from 300 to poofrlhoms. Beneath this depth the r
*

Inthe Mediterranean, to tike deeper pert of Utane hsufe
Jew has no access, the thermometer sheers a unite* m

emrfggn to
deepest bottom (t.ooo fathoms).

mm
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turfum outflow, he could trace an underflow of sea-water up the As to the name of the Medusa, Prot. Lankester, vhih abun-
dtaimrf; and this he could attribute to nothing die than the slight doning his generic name In favour of mine, dedans it to holds
tmtm of downward and therefore lateral pressure in the outside intention to retain his own specific name for This
*>*Aw*w

J
depending on the continually-maintained reduction in is to me a matter of complete indifierenoe* Science can gain

the mean salinity of the inside column, which more than com* nothing from personal contention about *"»«% and the time so
pensated for any slight excess in its level occupied might with far greater advantage be devoted to more

William B. Carpenter useful and lasting work,
56, Regent** Park Road, London, N.W. J. Allman

The Freshwater Medusa
In Nature (voL xxii. p. 190) Prof. Lankester refers to a

statement of mine in the preceding number, that I had arranged
With Mr. Sowerby some methods of observation from which I
hoped to obtain*data for the determination of important points
regarding the development of the freshwater Medusa, and ex-

presses a desire to be informed as to the nature of the proposed
methods.
The obvious and only practicable course to be adopted with

this view was arranged with Mr. Sowerby by Mr. Busk and
myself, and consisted in the separation of specimens from the

Victoria tank and their confinement in glass jars, which, in

order to secure a continuance of the necessary temperature con-

ditions, were to be retained in the same house with the tank

in which the Medusa had shown itself. The examination from
time to time of these jars would probably bring to light facts

having a direct bearing on the development of the animal. This
method of observation, indeed, is si obvious that it must have
occurred to any one engaged in the investigation it was designed
to aid.

Prof. Lankester now says that Mr. Sowerby informs him that

he had undertaken no experiments except such as had been
carried out at his request ; but os it seems that the-e are iden-

tical with those proposed by Mr. Bu>k and myself, nothing has
been thereby lost.

Residing at a distance from London, my opportunities of

studying Use life-history of the Medusa are at this moment
comparatively few. Prof. Lankester, however, being on the

spot, and having an unlimited supply of subjects for investiga-

tion, will doubtless avail himself of the advantage thus afforded,

and will render our knowledge of this remarkable little animal
more complete than would oEberwise have been possible.

Prof. Lankester refers to the difference of opinion between
himself and me, and promises to bring proofs of nis own views.

Whan these proofs are offered I shall gladly accept them. My
desire is that no previous expression of opinion shall blind me to

evidence in favour of a contrary position. The only important

points, however, on which my conclusions have been absolutely

at variance with those of Prof. Lankester are the presence of a
circular canal and the pervionsness of the distal extremities of

the radial canals. With regard to these there cannot in my
opinion be the slightest doubt.
The nature of the marginal bodies is also a point of much im-

portance in this investigation, but I have expressed only a con-

ditional opinion with regard to it. While Prof. Lankester

consfidated these bodies as undoubtedly tentacular, I held that the

evidence afforded by adult and by comparatively young speci-

men* is in favour of their velar origin ; but at the same time I

stated that this point cannot be decided without the evidence

obtained from development.
1 also drew attention to the remarkable attachment of the

tentacles, whose adnate basal portion occupies exactly the posi-

tion of theperonia in the Narcomedu'se and Trachomedu'se, but
I failed to find evidence of the presence of true peronia as

described by Prof. Lankester, who now admits that the peronia

while present are rudimental.
The other points, namely those which concern the systematic

position of the Medusa, are. necessarily only hypothetical. It

appeared to me that while there are certain features in the

structure of the adult Medusa which point towards the Tracho-

mcduwa, there are others which connect it with the Lcptomedusse,

to whkh on the whole it seemed to be more closely allied, though
holding a position intermediate between the two ; but I regarded
the dam iu our possession as insufficient for the final determina-
tion of this point, whkh can be absolutely settled by the study of

««Jjtopn*ent alone.
Prof. Lankester promises details of bis observations in this

»onth s number of the Quarterly Journal ofMicroscopicSciene/,

On the Simplest Continuous Munifold of Two
Dimensions and of Finite Extent^

So far as I am concerned Mr. Frankl&nd answers too soon

(p. 170), for I am sorry to say I have not read Klein in the
meantime. Therefore my reply is provisional. A hint was
given of Mr. Frankland’s explanation by Mr. Newcomb in a
phrase quoted by Mr. Halstea {American Joum, of Math., I.

rii. 275, paper on the bibliography of hyperspace, &c.) s “The
first elements of complex functions imply that a line can change
direction without passing through infinity or aero.” We do not
require even the first elements of complex functions to te)U us
that we can get to the other side of a point without passing
through it, provided we can go round it. But the question was not
whether “ a line ” simply could be thus reversed, but whether it

could be so with the geodetic perpendicular in question described
in a uniform continuous manifold of two dimensions. Mr,
Frankland’s explanation expressly takes account of a third

dimension. It supposes the moving line to generate a sort of
skew helicoid about the fixed line to which it is perpendicular.
But how can even initial portions of successive generators be in

the same plane, Euclidean or other? This point may seem
incidental, but I think it is essential, so I omit further

questions.

Somewhere in his “Dynamic” Clifford says that Klein’s
double surface is a sphere in which opposite points are con-
sidered as one. In mis light the mystery disappears. There
are two perpendiculars : considered as one they never change
sign

; because, considered as two, they periodically exchange
signs. But if opposite points do not coincide, theymay be “one,”
but they are not one point

;
if they do, is the manifold they

compose a surface ? Mr. Frankland has not called it a surface

:

but is it continuous ?

There is a very well-known manifold which obviously obey*the
laws worked out by Mr. Frankland and Mr. Newoomb, a system
of straight lines, not vector*, through a common point ; or,

reciprocally, a system of planes. To measure or curvature

answers density ; if this is constant, the geodetic distance from
a point to a geodetic line is represented by the angle between a

straight line and a plane.

It may be worth while to note one or two oversights in tin

writing or printing of Mr. Frankland’s letter. For V *J-l wt
ought to have an expression involving the angle between the

geodetics. The sentence “ If a being, &c., is a quotation, and
the last word should be “position,” not “poise.”

Both Mr. Newcomb and Mr. Frankland understand mi
intention as more negative than it was. I said (xv. 547) “il

could hardly fail to be instructive if Mr. Frankland would
explain,” See. Probably I underrated the difficulty, In. thii

Euclidean world, of making it dear that cue means Just whal

one says. C. J. MONRO
Hadley, June 29

A Fourth State of Matter

It seems to me that Mr. Tolver Preston in his letter on tiu

above to Nature (vd. xxii. p. 192) has somewhat overlooked

the con ext in the objections he urges against Mr. Crookert
remark that “ an isolated molecule is an inconceivable wtito/
It is plain that Mr. Crookes meant this statement to applytom
quality, not the existence of a molecule, and granting Mr
Crookes’s premisses regarding the constitution of mmm A
appears a very fair deduction ; since if the three state* ottwto)
(as we know it), vis., solid, liquid, and gas, owe thtir

qualities merely to different modes of motion of the ttiPtaati

molecules, it is quite conceivable as Wdl as logical to tuppon
that the latter have a nature totally unlike that of the effects d
their motion, and therefore looonodvabk ** by reason of totheir motion, and therefore

dissimilarity to anything t

knowledge
AgatoTwi* ftotoefe to

re ipconodvable to ns by reason of to

\
tfwWSfc we * present poorn^m

to <*» f*toA, MaoUd it ouM&%'
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wWdb Mr. Proton olio in qoMtioo, It would t» «B*alfertly

^HKMeil on his premiswi for Mr. Crookes to yegtrd the Uoleted

tookode M • tolid, even though, •coording to Mr. Pierton, it

tliy possibly possea certain properties ip common with what wem tolUs, for solidity, according to Mr. Crookes, being “ merely

tJto effect on onr senses of the motion of the discrete molecules

tnttong themselves,” it would be exceedingly arbitrary to ascribe

to the molecule themselves a quality which, as we commonly

fcaow It, is simply an effect of their motion.

July 3 E. Douglas Archibald

Minerva Ornaments

I NOTICE that a correspondent writing from America expresses

his scepticism as to the figural character of certain stone objects

m Dr. Schlicmann’s collection at South Kensington. Judging

from the analogy of similar objects found in America, ne pro*

nounces them to be “ net-sinkers
11 and not idols. Whatever,

however, may be the nature of the American objects, 1 think

there can be but little doubt that Dr. Schliemann is right in

considering the objects discovered by him at Hissarlik to be rude

representations of a deity. At first sight they certainly have but

little resemblance to anything of the sort, but a careful examina-

tion shows that several are marked with the rude delineation of

a human face—or, as Dr. Schliemann believes, of an owl's face

—as well as of a triple necklace, and sometimes also the charac-

teristics of a woman. Occasionally the hair is represented on
the back of the bead by straight lines. The delineation is some-

times incised, sometimes painted, though the paint is mostly

worn off. As the marked objects are of the same shape as the

unmarked ones, we can have no hesitation in inferring that both

were intended for the same purpose. A. II. &A\ ce

July 4

Arthur Young’s Travels in France

A PEW months ago my friend Mr. F. F. Tuckett, of Bristol,

drew my attention to a passage in Arthur Young’s Travels in

France, published in 1792, narrating a virit to Lavoisier and to

a certain M, Lomond, the inventor of an electric telegraph,

which in some points anticipated that of Ronalds. The mention

of Lomond’s name in a historical list of telegraphic inventors

recently published by your contemporary, the Scientific American,
induces me to send you the inclosed extract an likely to be of

Interest to the readers of Nature. S. F. Thompson
Univ. Cell., Bristol, June 18

u The 16th.—To M. Lavoisier by appointment. Madame
Lavoisier, a lively, sensible, scientific lady, bad prepared a

dtjmni Angiois of tea and coffee, but her conversation on Mr.
Jkirwan’s Essay on Phlogiston, which she is translating from
the English, and on other subjects which a woman of under-

standing, that works with her husband in his laboratory, knows
how to adorn, was the best repast. That apartment, the opera-

tions of which have been rendered so interesting to the philo-

sophical world, I had pleasure in viewing. In the apparatus
for aerial experiments nothing makes so great a figure as the

for burning inflammable and vital air, to make or

deposit water
;

it is a splendid machine.
“ Three vessels are held in suspension with indexes for marking

the immediate variations of their weights ; two, that are as large

as half-hogsheads, contain the one inflammable, the other the

vital air, and a tube of communication passes to the third, where

the two airs unite and burn ; by contrivances, too complex to

detoribe without plates, the loss of weight of the two airs, as

Indicated by their respective balances, equal at every moment to

the gain in the third vessel from the formation or deposition of

toiler, it not being yet ascertained whether the water be actually

toade ordeposited. If accurate (of which I must confess I have
fittii conception) it is a noble machine/ Mons. Lavoisier, when

fepKture of it was commenced, said,
1 Mali oui, monsieur, et

tpe par un artiste Francois 1
* with an accept of voice that

their general inferiority to ours. It is well known that

a considerable exportation of mathematical and other

its to every part of Europe, and to France

Nor is this new, for the apparatus'with which
measured a degree m the boljar circle was

f dmham. Another engine Mori. Lavoisier

pijp^an> electrical apparatus indoecd a baUpoot lor

trying electrical experiments in any sort of air. His pond of
quicksilver is considerable, containing 850 lbs., and his water
apparatus is great, but his furnacedid not seem so well calculated
for the higher degrees of heat as some others I have seen. Iwas
glad to find this gentleman splendidly lodged and with every
appearance of a man of considerable fortune. This ever gives
one pleasure : the employments of a state can never be in better
hands than of men who thus apply the superfluity of their wealth.
From the use that is generally made of money, one would think
it the assistance of all others of the least consequence in affecting

any business truly useful to mankind, many of the great dis-

coveries that have enlarged the horizon of science having been
in this respect the result of means seemingly inadequate to the
end : the energetic exertions of ardent minds, bunting from
obscurity, and breaking the bonds inflicted by poverty, perhaps
by distress.

“ To the ‘ Hotel des Invalids,’ the major of whieh establish-

ment had the goodness to show the whole of it. In the evening
to Mons. Lomond, a very ingenious and inventive mechanic,
who has made an improvement of the jenny for spinning cotton.

Common machines are said to make too hard a thread for certain

fabrics, but this forms it loose and spongy.
“ In electricity he has made a remarkable discovery

:
you write

two or three words on a paper, he takes it into a room and turns

a machine inclosed in a cylindrical ca*e, at the top of which is

an electrometer, a fine small pith ball ; a wire connects with a
similar cylinder and electrometer in a distant apartment ; and
his wife, by remarking the corresponding motions of the hall,

writes down the words they indicate : from which it appears he
has fonnd an alphabet of motions. As the length of the wire
makes no difference in the effect, a correspondence might be
carried on at a distance—within and without a besieged town,
for instance, or for a purpose much more worthy, and a thousand
times more harmless, between two lovers prohibited or prevented
from any better connection.
“ Whatever the use may be, the invention is beautiful. Mons.

Lomond has many other curious machines, all the entire work of
his own hands. Mechanical invention seems to be in him a
natural propensity.” (“Travels during the Years 1787, 1788,
and 1789,” by Arthur Young, Esq., F.R.S. VoL i. p. 64.)

“ Saxifraga umbrosa ” adorned with Brilliant Colours by
the Selection of Syrphidae

Among Diptera the most assiduous visitors of flowers are
certain Syrphidx, which, elegantly coloured themselves, are <

fond of splendid flower-colours, and, before eating pollen or
sucking nectar, like to stop a while, hovering free in tne air, in
front of their favourites, apparently fascinated, or at least de-
lighted, by the brilliancy of iheir colours. Thus I repeatedly
observed Syrphus baitcatus hovering before the flowers of
Verbascum nigrum, often Melanostoma ntelfina, and Ascia
podagrica before Veronica chamadrys

;

in the Alps the lank
Sphegina clunipes before Saxifraga rotundifolia, and in my
garden Ascia podagnea before Saxifraga umbrosa,

Of Verbascum nigrum the main fertilisers are humble-bees,
Diptera co operating only in a subordinate degree ; in the ease

of the three other species, on the contrary, the above-named
Syrphidae are such frequent visitors and cross-fertilisers that we
may safely conclude that it is by their selection of elegantly-

coloured varieties that these flowers have acquired their beantifnl

peculiarity. Hence, in order to estimate the colour-sense of
these Syrphidae, it is worth while to consider what colour-com-
binations they have been able to produce by (heir selection.

Saxifraga umbrosa being, as far as hitherto known, their

finest masterpiece, we may in the first place look at (he varie-

gated decoration of this species. Its snow-white petals are

adorned with coloured spots, which in size and intensity of light

gradually decrease from the base of the petals towards thdr
extremity. Indeed, nearest to their base, within the first third

of their length, there is a large irregular spot of an intense yellow

;

about the middle of their length there follows a narrower ernes

band of red colour, vermilion towards the base, intensely(Me
towards the outride, not reaching the margins of tht 'pMftifb
sometimes dissolved into several separate ipot* ; ledfcMm
the middle of the length of the petals there are l> e|(ht
1mailer roundish spots of a paler violet-pink eelour* 4 v
„ The flowers of Veromcp chamadrys prove ftrt irtHJfcT Use

* colour* are perceived and selected by Aada. ,
-

Lippstadt, Germany
, ,
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v:„;t ; Dilatation of the Iris

jbfoAA&on to the method of observation mentioned by Mr.
in his photometric proposal {Nature, vol. xxi. p. 637}

I mention that the variations of the diameter of the pupil
are fey beautifully observed by a pair of punctures in a screen
ovefthe eye. In fact long ago I used this as a means of observing
the ibsolute diameter of the pupil, subject to a small unexaminea
constant error.

By pricking a row of holes in a card at distances of *06, *07,
*06 «... *25 inch, and placing this close over the eye, the
diameter is observed by sliding the card until two of the holes
-arc found at such a distance that their edges appear to touch.
'The opening of the other eye, or the slightest disturbance of
light, produces an apparent alteration in the sizes of the disks of
light, eo that their edra recede or overlap

; and a fresh pair of
holes may be found snowing the altered diameter of the pupil.
Thus fi) the extreme diameters of the pupil were found to be

•07 P *06) and *25 inch ; (2) the diameter is rapidly variable at

yA^ytnfkout any alteration of stimulus
, even as much as from

*13 to *19 inch; (3) the sympathetic motion takes *4 or ’$ second
to oe produced when the other eye is exposed to light. Many
similar interesting questions may be examined by this simple
instrument ; for which purpose I inclose a sample card for

.editorial trial. W. M. F. P.

Comparative Curves in Terrestrial Magnetism

Monsieur,—En s&mencc i la intercssante communication de

Rev. S. J. Perry de I’Observatoire de Stonyhurst, je vous prie

d’additioner let suivants renseignements sur la mcmc perturbation

magnltique de 17 mars passe, d’apres la court* du declinographe
de rObservatolre du Infant D. Luiz, a Lisbonne.
La difference entre le maximum et k premier minimum a

5b. 49,5m. G.M.T. est de 13',9 (ua tier* du mouvement a

Stonyhurst), et entre le mcme maximum et le 2e minimum h

ioh. 45m. G.M.T. est un peu plu* grande 16', 2, le contraire

qn’on voit k Vienne et Stonyhurst.

II est digue aussi de remarque que le temps du i cr minimum nc

s’accorde avec ie temps k Stonyhurst et Vienne, pendant que le

temps du second est ae parfait accord.

La longitude de cet Observatoire e^t ^ 36m. 35s. G. Je vous
eCLVoie la copie de la court*.

Agr^ez, Monsieur, Vassurance de ma haute consideration.

Lisbonne, 21 join 1880 J. Capello

Effects of Lightning on Trees
* You*. note in Nature, vol. xxii. p. 204, on the recent

Ihtmdetstorm at Geneva induce* me to send you a note on a tree

struck by lightning in Stoneleigh Park during a severe storm on
last Thursday week (June 24). The tree was a fine oak about

forty feet high, and the lightning seemed to have struck not among
the smaller branches at the top, but abont two-thirds of the way
up the m$m trank, just where several of the larger branches

came off from the stem. From this point to the ground the bark
bad been rent off along a strip about three inches wide, and
through the whole length the wood beneath the bark had been
ganged out as if by a carpenter’s tool, the groove made being

about an Inch wide and deep. The curious fact of the tree being

tirnck apparently among the branches at once suggested to me
that the electricity must have travelled, without visible effect,

through Che upper brandies, and only produced disruption of the

wood when the current was strengthened by the combination of

a great number of separate streams. I bad forgotten that this

was Prof. Colladon’s theory of electric discharge, but am glad to

be able to give it the support of this observation.
Rugby, Ju’

^
Jdy 3 L. CUMMING

Iron and Hydrogen
&ejk«ftption given a few weeks bade of the experiments

Of rtm. Hughes, the fact was demonstrated that iron wire in

contact with dilate adds beoomei brittle, aadat the same time
takes ap hydrogen. - /

'

There are one or two points of great interest many,
perhaps, besides myself, would like to Know more about.

Thus, at the same time the iron becomes brittle, doe* ft elso
become harder?

This leads one to speculate on the facts ffinstrated in ffie

hardening and tempering processes of steel.

We know that such liquids as water, weak acid, oil, &c.,
which are used as baths in which the heated metal is quenched,
ore all decomposable by iron and other metals at a high tempera,
ture, the result being the liberation of hydrogen, &c. Now
is it not probable that this liberation of hydrogen is really the
essential element in the physical change produced in the hardened
steel ?—that is to say, that the steel absorbs, or perhaps becomes
alloyed with the nascent hydrogen in contact with its surface,

thus rendering it intensely hard ?

Prof. Hughes has pointed out that a red heat entirdy dissi-

pates the hydrogen from the iron wire, which returns to its

normal state.

This perhaps will explain the process of tempering by
supposing that a certain proportion of the (hardness-rendering;
hydrogen is driven off according to the temperature reached,
as shown in the well-known shades of colour seen on the surface
—that is to say, the hardness is proportionate to the contained
hydrogen, such as that many other metals become very hard or soft

by being alloyed as zinc and copper in brass, tin and copper in
bronze, &c.

This is supported by the fact that one of the most successful

processes of hardening depends on the use of a quenching-bath
of dilute sulphuric acid. This would be explained by the

greater ease with which acidulated water is decomposed by iron,

and therefore a larger bulk of the nascent hydrogen liberated on
its surface could be absorbed by the metal.
The carbon in steel probably only plays the part of a go-

between in rendering the absorption or hydrogen more facile.

There is a fact that also supports this, namely, if unhardened
steel is dissolved in HCl the carbon is left in the form of

graphite scales, whereas after hardening, if treated with the

acid in the same manner, the residue is found to consist of a
liquid hydrocarbon, thus showing the presence of hydrogen in

the metal.

These points I should like to have been able to confirm or

refute for myself ; but not having the required time or apparatus,

I leave it with the hope that some one possessing those advan-

tage'. will settle these questions. H. J. Johnston-Lavis
Naples

" Coronella laevia
”

In Nature, vol. xxii. p. 156, the presentation is announced

of two specimens of Coronella lavis (British) to the Zoological

Society. I have known so many persons doubt the existence of

the Coronella in the New Forest that I should feel greatly

obliged to any of your correspondents who would give me some
information as to its history, whether it has been introduced, or

is really indigenous. H. KING

[Mr. Sclater tells us that he has no doubt that the smooth

snake is indigenous to the British Islands, although it was over-

looked for many years. The first living example received by the

Zoological Society was in August, 1862, presented by Mr.

Fenton, having been obtained in the neighbourhood of Sand-

hurst. Since then nearly twenty specimens have been received,

chiefly from the New Forest and ndghbourhood of Bournemouth.

See Mr. Cooke’s excellent little volume, 11 Our Reptiles
”

(London, 1865), for a full account of this species of snake.

—:ed.j

Recall of Appearance of Books, Ac.

I have only to-day been able to read the back numbers of
Nature for the past two or three months, and hence

now seen Mr. Ernst's letter in your issue of April ,

His power of recalling the appearance 0i book** ww Is

possessed by others. I have a vary large aadstill iaertaliag

library, but there is hardly a volume, or indeed a tract, the

appearance and condition of whUfe 'Sim nbt at onto pnMgtt

«£erala«nfnfmm Xovtber took, iww rmtmij,
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vfokai *wife from home (as w*s frequently the cue) to write and

inditirte not simply in wnat pert or the Hbrery the book would

be found, but in what portion of the volume, and almost always

whether on the left or right hand page, any given passage

SttrSL'tart— » »MM
Mouthing of a uniform manner. Their external individuality !*

thaadoitroyed, but the aspect of their title-pages and the

of particular passages of the content* remain as fresh

os ever.
Cornelius Walford

London, June 24

Stags’ Homs »
5

With furthenreference to the above question I have pleasure

in inclosing a ftter received to-day from the head keeper at

BradgatePark, near Leicester, where both red and fallow deer

are kept.

I may add that I saw at the end of July last, near the head of

Loch Erlbol, in Sunderland, a quantity of stags' horns in a gipsy

encampment, which I supposed had been collected for sale by

that curious fraternity. Herbert Ellis

62, New Walk, Leicester

“ To Herbert Ellis, Esq.
u Brad&ate Park, 22ttd June, 1880

41 Dear Sir,—In answer to yours of the 19th inst. respecting

what becomes of the stags’ horns after being shed, I beg to say

they are regularly collected and sold. But there is not the

slightest doubt of their eating each other’s horns. I have myself

seen several cases where both brow antlers and the top points

have been gnawed off. I have also seen Scotch heads that have
been qnite spoiled by the tines having been gnawed, which must
have been done after the horn had become hard, and whilst the

nnimal was living. I am, sir, yours respectfully,

“C. Overton”

Cup and Ring Stones

MANY of the markings mentioned by Mr. Middleton are

hollows made bjr rain, or rather deepened by rain-water holding
many low organisms in hollows, on the upper surfaces of exposed
grit stones ; overflow from these accounts for the groove or spout
noticed at the margin of some of them. They are to be seen on
the stones erected near Boroughbridge, and speak to the length
of time these stones must have been raised into their present
position. W. S.

June 21

Diatoms in the LondomClay
To enable me to determine the exact extent of the diato-

maceous band in the London clay, I am anxious to obtain
information of any wells in progress, or in contemplation, any-
where in the London Basins, west and north of London. With
the help of some of your readers I have no doubt that I shall
shortly be able to show that the one referred to is co*extensive
with the London clay. The details I wish for are :

—

1. Locality of well.

2. If begun, the depth attained.

I shall also be glad to hear of any railway cuttings now being
made in the same area. W. H. Shrubsole

WATER SUPPLY
AMONG the improvements in sanitary matters that

this generation has witnessed not one ranks higher
than the settled and still growing conviction of the im-
portance of a pure water supply, and nowhere are the
various aspects of the question more keenly debated and
considered than in the Metropolis at the present time.

fa .a discussion at a recent meeting of the Chemical
^Society there seems to have been some doubt thrown on
Jbe conclusions arrived at by chemists in determining the
%Mesqmenefts of a water by no less an authority than

and it may be weU to inquire how far his

In the earlier days of the history of chemistry, as was
to be expected, the processes adopted in, the analysis of
water were crude in the extreme, and the quaint ideas

promulgated in the treatises theh published are not a little

amusing. Gradually, however, and especially during the

last few years, the methods of analysis have improved, and
although, judging by the wide diversities of opinion that

exist as to what may or may not be pronounced a. water
sufficiently pure for drinking purposes, tbe subject cannot
yet be said to have arrived at a stage completely satis-

factory
;

still, so far as the purely chemical evidence is

concerned, it would seem to be able to furnish results

which are sufficiently exact for all practical purposes.

The operations involved are among. the simplest and
easiest the chemist has to perform, and consequently it is

not the data furnished by analysis that are called in

question, but the conclusions drawn from them.
Persons interested in sanitary*questions, but who,have no

special knowledge of the difficulties that beset theforming
a correct judgment as to the wholesomeness of water, are

apt to express themselves as scandalised, and it must he
confessed with some show of reason, that it should be
possible there should be so littlej agreement amongst
those who are looked up to as authorities on such
matters.

This disagreement, however, is more or less inevitable

in the present state of our knowledge, and is laraely due
to the intricacy of some of the problems involved in the
question, which is by no means a simple chemical one.

The debatable ground is the nature and estimation ot

organic matter and the amount of significance that should
be attached to the presence of oxidised nitrogen com-
pounds.

Organic matter may be of animal or vegetable origin,

the former being dangerous and the latter much less so,

if indeed it be not altogether innocuous. To distinguish

between the two kinds is therefore all important; but
unfortunately it is impossible directly to do this, as
both animals and vegetables yield albuminoid matters,

which are, chemically speaking, practically identical in

composition.
Of the various processes for the estimation of organic

matter there are three that are in general use. One, the
oldest, known as the permanganate process, finds its

advocate in the present day in Dr. Tidy, and consists in
measuring the organic matter by the quantity of oxygen
required to oxidise it. Another, originated by Prof.
Wanklyn, and which he calls the albuminoid-ammonia
process, consists in decomposing the organic matter by
an alkaline solution of potassium permanganate, ana
taking the resulting ammonia as the measure of the
organic matter. The third process, the one employed in

the laboratory of the Rivers Pollution Commissioners
and advocated by Dr. Frankland, its originator, estimates
the organic carbon and nitrogen separately.

A good deal may be said in favour of all these^ pro-
cesses. as affording a rough estimation of the quantity of
organic matter, but none of them can be reliea upon as
giving any indication of its nature, *>., as to whether It is

dangerous or not; and yet it is the almost feyariftble

custom to judge of a water by the quantity oi 'pxgpiiic

matter it contains, no matter what its origin, and a
variation of two or three times a given amount la

held to make the difference between a good and. bad
water.

It was to this point that Prof. Huxley especially ad~
dressed himself in his remarks already referred to. He
gave it as his opinion, speaking as a biologist, a
water may be as pure as can be as regards che&ric&l

analysis, and yet, as regards the human body, ttfek

| ij
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chemically gross and yet do no harm to gay
am aware,” said he, that chemists max £0*4
a terrible conclusion, but it is true, and if ihg

:
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guided by percentages alone they may often be led astray.

The real value of a determination of the quantity of
organic impnxritv in a water is, that by it a very shrewd
notion can be obtained as to what has had access to that
water.*
However startling these statements may be to those

who judge of the wholesomeness of a water by the amount
of organic matter it may contain, we believe it to be none
the less an accurate description of facts. It is within
our knowledge that some of our most wholesome supplies
sometimes contain an excess of organic matter, ana that
the waters which give rise to typhoid fever and other
hardly less serious disorders are frequently just those
which contain the least, the difference of course being
that in the one case the organic matter is innocuous, in

the other deadly.
Since, then, chemical analysis fails entirely to distin-

gnish between these two kinds of matter, it may be
thought to be a work of supererogation to have recourse
to it at all Not so, however, for what analysis fails to do
directly it can to a large extent do indirectly. Organic
matter in solution in water is more or less prone to

oxidation, the highly putrescible matter of sewage being
most so, and that derived from vegetation very much less

so. Hence it follows that one would expect to find the

oxidised nitrogen compounds in greater excess in the one
case than in the other, and as a matter of fact that is just

what we do find. Almost invariably, in all waters of

acknowledged wholesomeness, the quantity of nitrates

never exceeds a certain small amount, whereas in waters,

such as polluted well and spring waters, that have given
rise to illness, the oxidised nitrogen compounds, with other
accompaniments of sewage, are to be found in excess.

By means then of these oxidised nitrogen compounds we
get collateral evidence throwing light on the nature and
probable source of the contamination of which a mere
percentage estimation of organic matter would fail to give

the slightest indication.

The mistake has been hitherto that the discussion has

been narrowed by looking at the question almost entirely

from a chemist’s point of view. It is, however, to the

biologist that we must look chiefly for the future elucida-

tion of the subject, and he has a field of the widest

range, embracing much untrodden ground, for his inves-

tigations.

Putting on one side the specific poisons which through

the medium of water are able each to generate, after its

kind, diseases such as typhoid fever, it is highly probable,

judging from what has already been proved to take place

in anaOogcus cases, that dangerous organic matter is not

poisonous as such, but acts by affording the pabulum for

organisms which arc able to set up putrefactive changes

in the blood of the person drinking polluted water. Even
the conversion of organic matter into nitrates is not a

mere chemical process of oxidation, since we now know
that the oxidation only takes place by the help of a

distinct ferment.

In the inquiry as to how far organic matter is destroyed

in rivers, it is dearly insufficient to rely upon laboratory

experiments in which diluted sewage is exposed only to

the oxidising influence of air. This is entirely to ignore

the agency of vegetation and of the vast army of

oiganisms, identical with or allied to bacteria, which,

bang endowed with various functions of reorganisation,

convert the carbon and nitrogen of organic matter into

simpler inorganic compounds, these in turn to become
the mod of the more highly organised aquatic vegetation.

Whilst therefore duly recognising the practical help that

chemistry afford in the more limited scope that

properly belongs to it, we trust, in the interest of sanitary

science, that the enunciation of the views of so dis-

tinguished a biologist as Prof* Huxley may have their due
**«ijjhi with those to whom these questions are ordinarily
Tcwrred, and will tend to promote a better understanding

and more solid ground for agreement than has up to the
present seemed possible.

Charles Eras

THREE YEARS ’ EXPERIMENTING IN
MENSURATIONAL SPECTROSCOPY 1

By a New Hand thereat

II.

The Whole Solar Spectrum .—Could an observer, who
had once made close acquaintance with the glories of

symmetry resident in great A of the solar spectrum, when
seen in the brightness of a southern noon-day, under a
dispersion of 33

0 and magnifying power of 10, ever remain
content therewith ?

Never ! if a particle of soul belonged to him ! for he
would be imperiously constrained from that moment to

feel that he must see the whole solar spectrum as it is

given forth effulgently to the denizens of the south by a
nearly zenith sun, before he died ; or to what purpose
would he have lived in a sun-illumined world ?

Out, therefore, once more to Lisbon the experimenter
and his Wife went in 1878, with the important assistance

again of the Pacific Steam Navigation Company of Liver-

pool
;
but now, armed with a rather different apparatus.

There was indeed the same heliostat and there were all

the prisms belonging to the aurora spectroscope ; but in-

stead of each of them being looked through singly and
successively, they were now used all together, set out in a
curvilinear line several feet long on a large table, and
looked through all at once

;
with telescope and collimator

each 32 inches in focal length ;
with magnifying power of

20, and a further prismatic method supplanting the usual

employment of coloured glasses to prevent false glare in

the field of view ;
and then what a new world was opened

up to behold and admire !

Lines multiplied on lines and in a perfection of finish

and refinement, sometimes of infinite thinness, sometimes
remarkable power ; and the classic fields ot those more
refrangible portions of the spectrum where the great

spectroscopists of the age, Kirchhoff and Secchi, Lockyer
and Janssen, Huggins and Young, have chiefly gained

their laurels, as expounders of the constitution or the sun,

were surveyed with respect and all admiration ;
butfirst,

foremost, and beyond everything else, were the glories of

the illimitable depths of solar colour ; colour, the best

leading index that has ever been invented yet, to

simplify and facilitate the description of all spectrum

place.

After having got completely rid of those usual at-

tendant impurities in solar spectroscoping, viz., chemi-

cally coloured glasses used as shades, the lance dis-

persions now employed enhanced rather than duffed the

solar colours ;
raised one’s ideal of what colour in lig^lxt

can be, and gave, through near fifty gradations, a definite

and ever-memorable colour-characterisation to as many
portions of the whole spectrum.

In presence of such solar colours, it seemed to be a

wilful ignoring of one’s best and plainest faculties to speak

of the spectrum colours as being only 3, or 5, or even 7.

They might indeed be rather spoken of as next to infinite

in number ;
or rather still, as being just so many as theit

are easily perceptible differences of spectral place ; but

for that law of locomotion of colour-bands within certain

limits, already discovered by the experimenter in hii

absorption spectra, and found equally applicable so the

solar spectrum. Confining therefore the number m
colours to something which should give each of the# )|

breadth, not likely to be overpassea by the

effects + and — on their boundaries, the following taw
of fifteen spectral colours was gtepared after much ms*

cussion and criticism of eabh individual member of it

.

’ CaegwwtWfrff* .
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Gcipad Distinctions. Particular Colours.

W»r*No»t*r SmcMI H»e*
narttmujf Sohur lines within those Limits

of Place.

Chemical Flame, and Electric Spark,
lines within the seme Limits.

Extends from Reaches to

1

Red end of

Spectrum.

Ultra-Red. as,000 30,000 X. —

Crimson-Red. 30,000 34,000 Y and A. Rubidium x and Potassium «.

RED. 34*000 37,000 Little a and great B. Lithium a, nearly.

Scarlet-Red. 31,000 39*000 Great C. Scarlet Hydrogen Line.

Light-Red. 39.000 40,000 d and a Band. Light-Red Oxygen.

f Orange. 40,000 42,000 a Band and Rain-Band.
Carbo-Hydrogen’s Orange Band,

and chief Oxygen One.

Yellow. 42,000 44,000 D. Sodium a.

Middle of Spec-
trum. ' CITRON. 44,000 47,000 Aurora’s chief Line.

1

Carbo-Hydrogen's Citron Band
of Lines.

Green. 47»«x> 51,000 E and little b.
1

Thallium a and C.-h.’g Green-
Giant Line.

•

Glaucous. 51,000 55.000 Little c and F. Glaucous Hydrogen.

/ Blue. 55.000 57,000 Little d. Caesium a and £

Indigo. 57,003 58,000 Little c and little /. Indigo Nitrogen Band.

Violet end of ,

Spectrum.
' VIOLET. 58,000 61,000 Great G and little g. Violet-Hydrogen Line.

Lavender. 61,coo 65,000 Little h and great H1and H*. I^avender-Hydrogen Line.

\ Gray. 65,000 70,000

i

—

The colour question settled, then came the measure-
ment of the places of the lines seen therein and amongst.
Each day the rather ragged train of some simple, some
compound, prisms was set to minimum deviation for each
of them in the part of the spectrum concerned, and from
Ipo to 200 or more lines per day were securely recorded

day after day ; until at last, after that long and laborious
journeythrough all the colours and all the lines, not omit-
ting to chronicle in appearance, as well as measured place,

a Uhgle one amongst 2,000, at last, like huge volcanoes
throwing out pillars of black smoke streaked with vertical

lines, the overpowering forms of H* and H a hove in sight,

aikd formed a fitting balance as well as contrast in the
Violet to great A and its rhythmical predecessors in the

rad.

But long, long before soundings were touched in the
*ppeaftftte ofnhese two smoky giants, certain questions

had to be wrOStted with touching the terms in which all

apectcal places should be measured and published,

Full of desire to contribute data for theorists, the expe-
rimenter had indulged in the prospect of recording all

line-places in terms of wave-lengths
;
and had even made

his versatile, Kobinson Crusoe sort of solar spectroscope,

read its scales in numbers increasing as the wavelength*
of light do, from the violet towards the red end of the
spectrum

;
and also caused it to present the violet end

towards the left, and the red towards the right hand, a*;

with most of his predecessor's maps employing wave-
lengths, Further still, as he found it expedient to com-
pare the solar spectral lines he was observing each day
with the best maps and photographs he could collect, he
applied a wave-length scale to each of them, made them ,

all turn their violet ends leftward, and then tried Ip
each line visible in the telescope through all its

renderings or omissions by previous observers.

But ohl the difficulty of carrying that

fully, with anything more than a very fail

The difference of the differences of a
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length wale, between one part of the spectrum and
tnoftpj M compared with an average refraction or prism
ropraaontation, viz., some sixteen times, was found to defy
4Qaccuracy by any ordinary pen or pencil, and to mislead
m confound the eye, as to the mere physiognomy of
groupings of the lines. Then, worse still, nature herself,

and spectrum-forming nature too, was being fought
against, in having scales increasing their numbers for
dispersion one wav, when the prismatic deviations which
produced these dispersions were going the other way.
So at last it was determined that whatever the scale a
pure theorist may eventually prefer to put a few spectrum
places in at last, for his own purposes, the spectrum
observer? in order to observe well, quickly, and safely
throughout the whole spectrum must have

1. A scale according to nature, as to the direction of
increase of its numbers.

2. Increasing therefore these numbers from red to

violet, both because the prismatic deviations do the same,
and because, when the temperature of bodies is gradually
raised, from that of the air in which we live up to such
point that they begin to be luminous, the first light given
off is red ; and they only attain to violet light in the latest

and most extreme degrees of heat eventually obtained.

3. Red therefore being the natural beginning of the
spectrum, and all spectral numbers arranged as above,
increasing towards the rest of the spectrum, the said red
end requires to be placed on the left band, so that every
spectrum map may be told off as all writing and printing

is made to read in all European countries, viz. from left

to right, never from right to left.

4. Seeing that prisms will always be employed by some
observers of the solar spectrum, and gratings by others,

die scale to be used should be one whose general form,
in equal parts, should divide the immense difference of

physiognomy which exists between the spectra offered by
these two instrumental methods; that is, not compressing
the red end so much as the prism does, nor compressing
the violet so much as the grating does

;
and this end is

obtained most neatly, on an equally absolute foundation
with wave-lengths, and in a handy set of whole figures by
adopting the number of such waves to the inch, British.

Tne above points having been all fairly arrived at, after

great sacrifices of both time and labour in the other direc-

tion, the Edinburgh experimenter proceeded w ithout any
further compunction to alter his spectroscope once more,
and make it conform in all respects thereto, to show the
red end of spectra towards the left, and to increase
spectral readings from left to right ; while he further
applied new scales to his collection of spectrum maps in

terms of wave-numbers. And then came the reward ;

for not only did the same eye and pencil succeed in

applying a wave-number scale more accurately than a
wave-length one to prism-observed spectra, and make
the correspondences between prism and grating spectra
more numerous, perfect, and easily apprehensible, but
the wave-number scale was found more suited naturally
to the absolute requirements of the solar spectrum in

itself. Or thus, while the wave-length scale, as repre-
sented in Angstrdm’s grand normal solar, but diffraction

spectrum stretches out the red end to such a degree that
the lines there are so few and far between as to waste the
very paper on which they are drawn, the wave-number
method gently compresses them, or brings them twice
as close together ; while again, if at the violet end the

lines aro so numerous, and closed packed in Angstrom’s
snap that they have hardly standing room, and can
scarcely be separated one from the other—the wave-
number method gives them twice as much space there, in
a map measuring, on the whole, from red to violet, only
the same length as Anestrdm’s.
„°ut therewas a still higher reward to the experimenter,

Jtoo, adopting the scale of wave-number, and finding he
Bad more room for the violet end of the spectrum, began

to pay more attention thereto ; for he then found that,

crowded as were the violet lines in Angstrdm’s diffraction

map, they were not half crowded, enough ; or rather that

there were really in that part of the sour spectrum three
or four times as many more lines still ; far mote indeed
than could have been inserted on the engraved plates of
the Swedish philosopher, and many more than his diffrac-

;

tion grating was probably able to show. While therefore

all strong lines throughout Angstrdm’s map are believed

to have been most admirably measured, ana the far more
numerous thin lines are also most truthfully rendered in

the earlier and middle parts of the spectrum—the violet

termination, what with the imperfect showings of his

grating, and the contracted space of the wave-length

scale map, has not been done justice to.

Yet this is a very material point in the physics of the

sun ; for according to the preponderance of violet, over
¥

red, light, so may be assumed the intensity of the tem-
perature of that light's origin. Whereabouts then did
the increased number of lines in the violet observed by
the Edinburgh experimenter with his prisms, over Ang- 5

strom with his grating, place the photosphere of the sun
jj

as to temperature ?

This point, described by the experimenter in the
|

Transactions of the Royal Society, Edinburgh, voL xxix., a

for 1879, was approximated to by him in this manner :— J

Having collected from various sources several thousands
of spectrum place observations, he reduced them all to
wave-number scale, and then arranged them according to

the temperatures of their sources of origin, or, as Mr*
Norman Lockyer has since then termed it, their respective

“heat-levels,” and the following series was obtained :

—

Source of origin of spectral light, when at freezing 1

point as in telluric absorption spectra, has its

maximum of lines at W.-N. place = 39,000 %
Chamber absorption spectra at temp. 68° F. at ... 41,000

1
Flame lines at lamp-flame temperatures at 47»°°° u

Gas-vacuum tubes illuminated by 1 inch induction S

spark 49.0CO*
Chemical lines in 2 inch sparks 49,000
Chemical lines in 6 to 10 inch sparks intensified ... 51,000-

And Angstrdm’s diffraction solar spectrum 551°°°

But the solar spectrum, as observed on this occasion in

Portugal, showed its maximum of lines at 61,000 of the

same scale ;
or indicated that the temperature of the solar

photosphere may be as much above the highest temperature

yet attained by man, even with assistance of electricity

in its condensed form, as that is above the freezing tem-,

perature of the upper strata of the earth’s atmosphere.

Lastly, Gascons Spectra.—Under this term are included

:

both flames, especially blow-pipe flames, in the open air ;

and electric illuminations inside so-called gas-vacuum
£

tubes, such as those of Geissler and Plucker combined.
$

But in all these cases the experimenter, finding that l

faintness of the light was the crying evil, changed the$

usual transverse method of looking at lines, or cones, of l

light, for an end-on view of the same.

Trying this first for the blow-pipe, whose name of coal-

gas urged by a stream of air could then, by a collimating

objective applied to the anterior telescope, be safely

looked into, though directed right towards the slit—the

increased number of lines, their steadiness and definiteness-

in all the several hydro-carbon bands—and then the
resolving of the mere haze in the field of view intodosefo
ranked little lines or linelets, proved an inimitablerawrty
as well as a priceless source of the best kiipd of reference-

data in all his subsequent inquiries; especially too because .

these advanced results were procured without Ifttrpaswg
]

cither the temperature, or size, or .combustion material of
the flame at all.

Next applying the same principle tp the Get
Plucker tubes, by having their feirm modified by

•J



Sriteroa, ao that they could be similarly looked at ta the

dfcRjtioa of the long line of the capUlew^-the effects

found almost startling in the bnlfiancy of the

pdnbhMl lines (chiefly indeed at the red end of the

nettnisi, for only weak marks were employed) and in the

munUMe somber of additional lines in almost every tube-

sMCtrum examined. These results had been communi-

cated to the Royal Scottish Society of Arts in 1879,

before it was ascertained that similar tubes for end-on

me in photographing the violet lines had been made by

. the eminent Dr. van Monckhoven, at Gand, Belgium,

three years earlier. But while fully acknowledging the

Doctor*a undoubted priority of invention, and inviting him
to communicate his first published results at one of their

meetings the Society found the case already before them
a perfectly independent invention ;

a part, too, of a more
general system, and accompanied by a series of measures
of *01x13 of the gas spectra, both in blowpipe flames and
spark-illumined tubes, to a greater refinement than had
ever been made before. They therefore graciously crowned
the para with a prize and printed it at full length in

their Transactions for March, 1879.
Now some of these increased refinements in knowledge

|

of the spectra of the gases referred to matters long in

dispute before the world; and especially to the contention
,

of whether the so-called u carbon-lines” of some observers
seen by them in candle-flames, could possibly be the lines

of that most refractory element carbon, or were not rather
the lines of some of the very easily volatilised compounds

|

of carbon, unless all the usual chemistry of carbon be
utterly at fault Herein the powers of the aurora spectro-

scope with its bright images, its still brighter end-on
methods of viewing gas-flames, and its easy powers of
rotation from one source of light to another, proved of
inestimable advantage

;
for not only could large dis-

persions, approaching those employed on the sun, be used
with effect, but the minutest line in one spectrum could
be so quickly compared with a similar line in any other,

and decided on absolutely as to whether it was or was not
in the same spectrum place.

Wherefore the Edinburgh experimenter proceeded in
the following manner: after repeating Prof. Swan's
ancient observations and finding with him that all the
various hydrocarbons gave more or less completely the
same spectrum as the blue base of a candle-flame does,

he set up for permanent reference, end-on, a blowpipe
flame of coal-gas with common air as the best example of
that kind of spectrum, viz., the spectrum of a something
which vapourises at merely lamp-flame temperature.
That that thing could be pure carbon, the chemists one
and all declare is impossible, because no furnace heat
can vapourise that element; but the Royal Society,
London, had printed a paper declaring that the unknown
agent must be carbon, pure and elemental, because the
author of that paper had seen the same spectrum, not
only in all combinations of hydrogen with carbon, but in
tbpse of oxygen, and also nitrogen, with carbon. This
statement too was further strengthened by a Report from
the Greenwich Observatory in 1877, to the effect that
gas-vacuum tubes electrically illuminated, having been
examined there spectroscopically, no sensible or material
differences were found between carbo-hydrogens, carbo-
Qxygens, and carbo-nitrogens

; the one common spectrum
wen th&$ must also, it was argued, though very different
from the blowpipe flame spectrum, be the spectrum of
pure carbon.

But as soon as the Edinburgh experimenter tried his
end-on vacuum tubes he found an immense difference
between carbo-hydrogens on one side, and both carbo-
ftxygens and carbo-nitrogens on the other ; for the former,
moral, with tome other features constant, invariably
Actraraany most brilliant lines in the orange, the citron,

ttogreon, and the blue ; while the other tubes either haa
IWlIftf irwe at all ctfthose lines, or only so hunt a mark-

ing as to indicate they were there as impurities and not
as the whole content* ofthe so-called/1 vacuum-tube."
Whatwere these lines then, so peculiar to carbo-hydrogen

tubes? A reference to the coal-gas blowpipe flame
showed that they were its characteristic line* ; the lines,

too, of an easily dissociable compound gas thmkf and
not of an ultimate and most refractory dement ; for as
soon as the electric sparks illuminating tbe tubes were
somewhat increased in intensity, quantity, and heat, these
blowpipe, or we may now safely call them carbo-hydrogen,
lines faded out of view

; while the two elements which
bad made them, viz., pure hydrogen, showed its lines, and
pure carbon showed, not its intimate, elemental lines

(which nothing short of the most powerful sparks, large
batteries, and enormous condensers far above the private

means of the Edinburgh experimenter can bring forth),

but its low-temperature, compound-linelet, or banal
spectrum.

Next, on examining the tubes of carbo-oxygen and
carbo-nitrogen certain differences between them were de-

tected, due apparently to the compound gas in each case

being partly dissociated, and partly left untouched, by the

simple, small induction-sparks employed. When largely

dissociated, then carbon bands and oxygen lines were
grandly present in one case, and carbon bands and nitro-

gen bands in the other ; with some indications also of
the compound's presence in either case, though never to

the magnificent degree of the carbo-hydrogen in tubes of
that gas. This, however

?
was merely for the simple

reason that carbo-hydrogen is by nature amore magnificent
‘Mighter-up ” in luminous spectra

;
just as it is indeed the

basis of all the means yet adopted m the history of man-
kind to correct the darkness of night ; and there seems
little chance that science will ever find anything better

for every kind of occasion wherein we now employcandles,
gas-lights, and lamps.
On further examining the carbon bands in the end-on

tubes by a dispersion power of 33
0 from A to H, a pecu-

liar structure was discovered by the experimenter in their

component lines ;
and when he found that to be as

distinct in a cyanogen tube which contained no trace of
either oxygen, or more unusual still, hydrogen impurity,

he considered it a proof that that electric spark-raised

carbon-band (to which the chemists will probably not
object) was the low-temperature spectrum of that element,
and not the spectrum, as argued by M. Thalfcn, of to
oxide of carbon.

Many important points, therefore, seem to be indicated

by these experiments, but with tbe general effect also of

showing that spectroscopy loses much [of its exceeding
accuracy in power of discrimination, unless its observa-

tion be accompanied by some record of the particular
“ heat-level ” at which the materials examined by it were
rendered incandescent.

Hence a paper on these subjects was communicated to
the Philosophical Magazine, London, in August, 1870?
and further observations are now being carried on by the
same experimenter on a new variety of his end-on tubes,

prepared also by M. Salleron, and giving still brighter

spectra than before, with the same electric iUuminatmu '

But all this is only while waiting for the autorfa to
appear, that phenomenon being the proper cynosuie ef
this particular Edinburgh spectroscope. And now aBiWen
trust that the said aurora is soon to reappear, as tfcfc

multifarious solar activities of a new sun-spot cycle have
so evidently begun in tbe increased size and number of

these spots ever since October, 1879; when they wain
critically considered, and openly announced in JNfAXtVRlb

to have at last shaken off the languor of their toag^mlwl*

mum epoch, and to have brain in earnest thekftopRga*
tion for the new series now fairly under wavv ^

(Since the above paper was written, th&orit mMmmw
cycle of auroras to come, has been caughJL
voL xxL p. 492). -****,,.’
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PNEUMATIC CLOCKS
F distribute the time with accuracy and uniformity in

a large city is a problem of great utility and extreme
mce. This problem has been all but completely
by the pneumatic clocks erected since March last

, l the principal streets of Paris and among a considerable
number of subscribers, who, for a halfpenny a day, receive

the time from the observatory svny mimtU without wind-
ing up or any care on their part The details of the
system established in Paris we take from an article by
M. E. Hospitalier in a recent number of La Nature;
The system consists of (1) a central station where the
compressed air is produced and sent every minute through
the system of tubes ; (2) a distributing system of tubee
with ramificationsJo streets and bouses

; (3) a series of

Fig. x.—Distributing dock of Compreued Air.

dials with pneumatic receivers established in the public

streets and in private buildings.

At the central works a steam-engine sets in motion two
pumps, which compress air into a large reservoir of about
etefat cubic metres, at a pressure of five atmospheres.
This compressed air, by means of a special regula-

tor, is transmitted to a second chamber called the dis-

tributing reservoir, where the pressure is kept at seven-

tenths or an atmosphere by means of a simple automatic

This reservoir is put into communication
•very minute with the main distributing pipes for twenty
seconds by means of a distributing clock shown in Fig. 1.

The distributing clock comprises two quite distinct move-
ments : the left movement is intended to set the clock
going in the ordinary manner; the right movement is

specially intended to work the distributing valve R.

The seconds-hand is at d. At the beginning of each
minute the air of the distributing reservoir arriving

by the tube j in tie distributing box is sent into

the main distributing pipes by the tube m. At the

end of twenty seconds a displacement of the lever g
places the valve R in its second position. The tube
h then communicates with the tube K, open to the
atmosphere, while the tube J no longer communicates
either with k or with N. The valve R remains 40 seconds
u this position, to complete the minute, when a new dis-
placement of the valve again places J in connection with
*L*JJdso on. All these displacements of the vahre aremmM. by means of gearings arranged in the works

of the distributing clock. The compressed air of the

main pipes is utilised to wind up automatically the two

movements by means of the levers A and B, which are

connected with pistons placed in the cylinders C, and

Fig. a.~Disl Mechanism of Strut sad MwUo CtaSks.

raised every minute by the compressed air: to a distance

exactly equal to that through which the motqrwelght has

descended during the preceding nrimite* There ij ab
need, therefore, to trouble about the winding tip ef the
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d&rtbtidftg dock. This clock is regulated by the Ob-
• s&vtttory* by head ; but soon a spedal system will be

established, by which the exact time will be distributed

from Ae Observatory by electricity. As the system is

established in duplicate at the central works, should any-

thing go wrong with one clock the other is put in working

otiier in a few seconds. The function of the distributing

deck may be performed by the hand by working properly,

every minute, the three-way tap, i, which plays exactly
the part of the valve R 1

For the system of distribution the air is sent every minute
into the tube K, which bifurcates into a certain number of
smaller branches, forming so many networks completely
separate and independent, so that a derangement of'one
of the systems does not affect the others. The principal

tubes, carried underground, are of wrought iron, and ’have

* r' Fio. 3<—The Pneumatic Clock on the Plae« de la Madeleine.

an internal dimeter of 27 millimetres. The tubes placed in notwithstanding the. inevitable escape from the pipe*
private houses are of lead, 15 mm. in diameter ; in apart- Differences have occasionally been observed between
meats and passages this diameter is reduced to 6 mm., some of the clocks, probably in most cases the results of.

and the tube attached to the clock, in lead or india-rubber mischievous meddling ;
these, and other aeridest% hew*

coveredwith silk, is only3mm.in diameter. Witha pressure ever, become fewer and fewer, and will no doubtgiaiipSp

[
ofseven-tenths of an atmosphere* by leaving the distri- disappear. Owing to the division of the saftce.lrt*
bating system fear 30 seconds in communication with the various distinct networks, any flaw is soon datfifebwiift

1 dlitriburinf reservoir, as we have said, it is easy to set easily repaired.

I the eludes going several miles from the central works Whatever be the form or ike of the^Bal* pdhUcdr
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private, A^edunkinisalwavsthestme. A catetdwttc
Bellowarlike that used is Walker's pneumatic air-bells, is

in Gfl&ununication with the main pipes. Every minute
Utfpressure of the air raises it (Fig. 2) ; this beuoto acts
eta a lever which draws a wheel of sixty teeth, in the axis
tof which is fixed the minute-hand. The wheel makes
tee-sixtieth of a revolution; a ratchet-click, shown on
the left of the toothed wheel, prevents any return of the
wheel The movement of the hour-hand is effected by
means of a small train of wheels, which is not represented
in the figures. This small and very simple mechanism
may be placed with the greatest facility in the interior of
existing clocks, without changing the external form,
substituting it for the old movement
By means of a second bellows, the function of which is

to wind up the bell of a pneumatic clock on a slightly

different system, we may establish striking clocks. The
price of the former to subscribers is 5 centimes a day,
the striking docks costing 6 centimes.

In Fig. 3 is represented the pneumatic clock of the
Place de la Madeleine, furnished with its three dials, the

movement of each of which is independent. The letters

are dear on a blue ground. At night a jet of gas lights

the interior, and the hour is clearly discernible at a con-
siderable distance.

NOTES
We have much pleasure in stating that Her Majesty has been

graciously pleased to grant to the widow of John Allan Broun a

pension of 75/. per annum. In Nature, vol. xxi. p. 112, will

be seen a full account of the life and works of that distinguished

ntagnetidan and meteorologist, whose life may truly be said to

have been sacrificed through his devotion to the cause of scientific

research.

The following grants have been made from the Research

Fund of the Chemical Society :

—

10I. to Mr. Kingzett for experi-

ments on die atmospheric oxidation of phosphorus ; 25'. to

Mr. Watson Smith for the investigation of the di-napthyls and

phenyl napthalene ; 25/. to Messrs. Bailey and Mnnro for inves-

tigations of the colour reactions of certain metals and metallic

solutions.

Me. Auberon Herbert is anxious to preserve our ancient

monuments, but thinks the method proposed in Sir John

Lubbock's BQl all wrong and unnecessarily harassing ; indeed

in his letter in Tuesday’s Daily News he scents communism in

Sir John's enterprise. He deprecates Government interference

at all, and thinks the only effectual and enlightened method to

be the education of the people into an intelligent respect for all

our ancient monuments, a respect which would be a sufficient

guarantee for their protection. Might not Mr. Herbert get Lord

Norton to compile a series of reading-lessons on archaeology

after his lordship has completed the botanical reading-book to

which we referred last week ? These lessons might take practical

effect in the course of a generation or two, by which time

probably there would be no ancient monuments for popular

protection. The obtuseness of Mr. Herbert's letter is almost

phenomenal.

University College, London, is anxious to complete its

hoildings, and in connection with this purpose a meeting was

held at the Mansion House last Friday. We have frequently

had oceaaihn to speak of the great services rendered by the

institution to die raising and broadening of education in

this country. It has not only itself aimed to cany out a

high standard of education, hut has given a strong and healthy

hapdse to older 'institutions, and led, directly or indirectly, to
the establishment of other institutions in which science has its

fclrphoe. Of the dcrirability of completmgdbc buildings of Uni-

versity College there can be little doubt The sum require! is

large—105,000/. ; but if Edinburgh could raise 90,0004 &r a
similar purpose surely the wealthiest dty of the we&Mfa
country in the world need have little difficulty In raising the aim
required. Of this sum 2Q,cba4 has already been subscribed;

about the balance we trust there will be no difficulty;

In connection with the recent meeting to raise funds for the

completion of University College buildings, Prof. Ray Lan-
kester writes to yesterday’s Times, animadverting in strong

terms on the scandalous misappropriation of the funds left by
Sir Thomas Gresham “for the purpose of providing a college

which should rival the Universities of Oxford and Cambridge in

the completeness of its appointments and bring the highest edu-

cation to the very doors of the citizens of London.” Prof.

Lankester suggests that the present representatives of the Cor-

poration, who appear so anxious to promote the educational

interests of the metropolis, should restore
"
to University educa-

tion in London a fair portion of the sum which the Corporation

of London, in days long past, diverted to its own benefit from
Sir Thomas Gresham’s trust.” Bnt could not the Gresham
funds be included in the inquiry of the Commission now being

appointed by Government to investigate the whole question of

the City Corporations ? If not, it ought to be.

Two important accessions have recently been received by the

Herbarium of the Royal Gardens, Kew. The corporation of

Carlisle has transferred to it the herbarium of Dr. Goodesough,
vho was formerly Bishop of the Diocese, and who died hi 1827.

This is rich in specimens of plants cultivated at Kew and
Chelsea in the end of the last century, but which have hitherto

been very imperfectly represented in the Kew Herbarium. The
very extensive collections of mosses accumulated by the late Prof.

Schimper of Strassburg, and upon which his well-known works

upon this group of plants were based, has been purchased

(together with the accompanying drawings and notes) from Prof.

Schimper’s family by the Baroness Burdett-Coutts, a|td also

presented to Kew.

Dr. M. C. Cooke having been placed by the India Office at

the disposal of the authorities of the Royal Gardens, l£ew, has

now entered upon his duties as cryptogamist attached to the

Herbarium, and will for the present take charge of the collections

of non vascular cryptogams.

Mr. H. A. Rolfe, lately a gardener in the employ of the

Royal Gardens, Kew, has been appointed by the Civil Service

Commissioners, after a competitive examination, to the vacant

post of second assistant in the Herbarium of the same

establishment.

Dr. Woodward has been appointed keeper of the geological

department of the British Museum in succession to Mr. Water-

house, who resigned about three months ago. Dr. Woodward
has occupied the position of assistant-keeper in the department

for many years, and is the editor of the Geologised Magazine, in

which, as well as in the Journal of the Geological Society, he

bag published numerous memoirs.

Many lessons will, and already have been, drawn from the

unprecedented explosion of gas in London on Monday; the

results were disastrous enough, but we may congratulate ourselves

that they were no worse. The science of the explosion is simple
enough, as the daily papers have been telling the publief qpfi

when science is properly taught in our elementary scfcodl te
accidents can only be due to perversity, sot lack of knowledga.

We recommend this explosion and its fmmedkt* muut, to the

consideration of Lord Norton.

Our readers may remember t&xt «opse Mtefc* WiBkmt

Thornton undo mend wtad* WJftiww ** to the iee#s^
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man* ef prasaatsystem of lighting our eoaets, which* he

maintained, is a fruitful source of danger tomvigation. A
ParUaatentUry paper has just been issued containing a cone*

epotffoftce between Lloyd's Committee and the Trinity Howe on

thestf’tuggtttions. Naturally the Elder Brethren of the Trinity

House attempt to dhow that their system is by no means so un-

satisfactory as Sir William Thomson maintains it is, though they

admit it is by no means perfect They assured Lloyd's Com-

mittee oftwo things—(i) that the lighthouse system was not in

the crude state which Sir William Thomson appeared to imply,

and (a) that its present custodians were actuated by a very earnest

desire yet farther to simplify and improve it. The Committee

of Lloyd's remarked, in their reply, dated January 16, i$8o, that

fhey were glad to find that they were at one with the Elder

Brethren in thinking that some distinctions more marked than

those already existing would be useful. They had no special

interest in Sir William Thomson's plan, but they had always

understood that his inventions and improvements in electrical

apparatus, the mariner's compass, and the sounding machine had
been of great service to the community at large. We suspect

there is much more in Sir William Thomson's animadversions

and suggestions, the result of the practical experience of an

eminent man of science, than the Elder Brethren of the Trinity

House are willing to admit.

of $,400 volume* and includes that formerly belonging to Prof,

Dove of Berlin, which was acquired at a cost of i,5ool.

A curious work, impressively Illustrative of the u science"

of the Dark Ages, has just been published at Berlin, Under the

title of “ Compendium der Naturwissenschaften an der &chule

zu Fulda in IX. Jahrhundert.” Its purpose Is to expound the

works of Rhaban, the celebrated Abbd of Fulda (788-856).

The AbW, under the title of De Universe, published what
would now probably be classed as an encyclopaedia, and as we
have said, its divisions and contents are a curious illustration of

the state of systematic knowledge at the time it was written.

Book I. treats of the Trinity and Angels ; Book II. Patriarchs

and Prophets ; Book III. Men and Women spoken of in the

Old Testament ; Book VI. Man and the various parts of the

Human Body; Book IX. the World, Atoms, Elements, the

Sky, Stars, Meteors; Book X. the Almanack and Feasts;

Book XII. the Earth ; Book XIII. the Vertical (?) Parts pf the

Earth ; Book XV. Philosophers, Poets, Sorcerers, Idols*

Pagans; Book XVIII. Measures, Weights, Numbers, Music,

Medicine, and Diseases ; Book XX. War, Horses and Ships,

&c. Of course the book is full of curious mythological and other

mysteries, a remarkable feature, however, being the important

part given to etymology ; indeed it would almost seem as if all

science consisted in good etymology.

The engineers of the St. Gothard Tunnel are stated to be in a

fair way to overcome the difficulty arising from the falling in of

the roof in the part known as the “ windy stretch." This stretch,

which is 200 metres long, and situated almost directly under the

plain of Andermatt, passes through strata composed alternately

of gypsum and aluminous and calcareous schists, which absorb

moisture like a sponge and swell on exposure to the atmosphere.

It has given the contractors immense trouble, and has fallen in

so often that it was seriously proposed a short time ago to allow

it to collapse, and make a bend so as to avoid the " windy
stretch " altogether. The expedient now adopted, which has so

far been successful, is the rebuilding of the supporting masonry
in rings of solid granite. The rings are each four metres long
so that in the event of any one of them giving way the others

will not thereby be affected. The building is constructed slowly

and withthe utmost care ; no imperfect stones are allowed to be
used ; the masonry is perfect, and the walls of extraordinary

thickness—in the parts most exposed to pressure not less than
ten feet. At the beginning ofJune only 34 metres of the " windy
stretch ” required to be revaulted.

M. Tresca, whose name has been connected with the Con-
servatoire des Arts et Metiers for about twenty-five years, no
longer belongs to that establishment. His office has been sup-
pressed by a recent decision of M. Tisard, the Minister of Agri-
culture and Commerce. This unexpected resolution has created

some sensation in the Paris scientific world,

W* have received the first volume of the Archives of the

Deutsche Seewarte, a neatly-printed quarto volume of above 300
pages, with numerous plates, containing an account of the first

four years* working of the Meteorological Office at Hamburg,
under the able guidance of Dr. G. Neumayer, well

known as the fanner Superintendent of the Flagstaff Observatory
Melbourne. The volume contains some elaborate reports,

among which may be specially mentioned an account of the

actfcrfeyof the Office in the departments (1) of Marine Meteoro-
Mgy* {*) erf Weather Telegraphy and Storm Warnings, (3) a
Sfaprt on the Testing of Chronometers, and (4) a paper on the

Ifafrggriodlcal Monthly Variations of the Barometer. Subse-
quent anneal volumes are promised in regular succession, and
^ioekfarsrard with confidence that an addition of much useful

ipm*M*e ia the subjectof meteorology generally will be gained

by their publication. 1 The Akswfa alrtady possesses a tfbau?y

Dr. R. F. Hutchinson of Mussooree, India, writes that on

the afternoon of May 25 a hail-storm, remarkable for its fury,

extensive area, and size and structure of its stones, enveloped

that station, and Deyrab and Rajpore, at the foot of the hill. A
discharge of stones as large .as pigeon-eggs opened the attack,

and this was followed by a continuous downpour of stones,

oblate spheres as large as small marbles. The whole station

was penetrated by these, and it presented the appearance of

being strewn broadcast with acidulated drops. These stones

were of pure, clear ice, and, barring their shape, quite

amorphous. Not so the large Btones, whose structure and

mode of formation were very puzzling. First, an opaque nucle-

olus surrounded by a concentric nucleus of clear ice, and this by
a radiating periphery. The nucleolus being opaque, was rapidly

frozen
;

it must then have moved through alternate layers of hot

and cold air to have received the concentric accretions of dear

ice. The radiating periphery (which was translucent, but not

transparent) quite puzzles our correspondent.

A valuable paper of observations of the aspect of Mars

during his recent opposition, of the red spot of Jupiter, and the

spots of Venus, by M. Terby, appears in the Belgian Academy's

Bulletin (No. 3). The most delicate part of the work is that

relating to the spots of Venus, of which he supplies ten carefully

executed drawings.
•

Captain Douglas Galton gives an address to-day in con-

nection with the Sanitary Institute at the Royal Institution.

The 126th annual meeting of the Society of Arts was held

on the 30th ult., when the Report was presented and officers

elected. The Society is in a more satisfactory condition than at

any previous period.

Scientific Practice is the title of a periodical published three

times a year for the students of the School of Practical Engineer-

ing at the Crystal Palace. No. 7 *
which we have received,

contains several papers likely to interest young engine**. ' r

Me. W. Saville Kent's long-promised "Manual of |ho

Infusoria ” will be published by Mr. David Bogue. Thnoo

MS. and drawings are in the printer's hands.

.

issued in six monthly parts, the first of whichjs ^l^ 1—

*

October, , . -* .m'w4
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A «f# list ofmembers of the Institution of Civil Engineers has

jnit Elan issued, from which it appears that there are now on the
bqrfks 1,217 members, 1,299 associate members, 579 Msgriitei,

*8 honorary members, and 657 students—together 3,770 of all

daises. At the same period last year the numbers of the several

daises were 1,148, 1,200, 622, 17, and 591, making a total of

3,578, showing an increase at the rate of nearly 5J per cent.

During the past session the elections have comprised 2 honorary
members, 43 members, 129 associate members, and 15 associates;

and 160 students have been admitted.

A commission appointed on November 27, 1879, has visited

the five French provincial observatories. A report has been
written by M. Lcewy, sub-director of the Paris Observatory,
discussed at a meeting of the directors of the establishment,
approved by the Minister of Public Instruction, and published
by the Journal 0fluid on June 29.

In a report which he has lately sent to the Foreign Office, the

actiqg Consul-General at Bangkok remarks that the year 1879
will long be memorable in the provinces of Battambong and
Chantaboon for the discovery of valuable sapphire mines in that

part of Siam. Mines of inferior value have long been known in

the neighbourhood, and about five years ago new mines were
discovered by a native hunter. Being, however, in a very

remote and secluded position, it was long before their fame
spread to the Barman and Indian gem-traders and miners.

Eventually they became more widely known, and large numbers
flocked to them, especially from British Burmab. The largest

sapphire hitherto found weighed, according to Mr. Newman,
370 carats in the rough, and when cut turned out 1 1 1 carats of

the finest water. The ruby, onyx, and jade are also found in

the district, but are apparently of inferior quality.

The Liverpool Courier understands that the telephone has
been successfully laid down from Childwall Church, Liverpool,

to the house of a lady half a mile off u ho is unable to go out

;

the chants, hymns, and lessons are distinctly heard, but only

fragmentary sentences of the sermon can be caught.

We see from the Otago Witness of May 22 that Prof. Black
of Otago University has commenced a second course of public

lectures on chemistry, in continuation of the coarse last winter,

to which we referred as having been attended by teachers from
all parts of the province of Otago, many of them coming
distances of sixty, feventy, eighty, and ninety miles. The
present course promises to be quite as successful. The Witness,

we are informed, publishes the lectures in response to several

requests, and in view of the heartiness with which the course

(both of last year and this) has been received.

In a work published ty Dr. Rkoux of Phillppcvilie, Algeria*

on “ Demographic fifcttd* de PAIgdrie," it is proved that

marriages are more prolfic then -in Fraaot,the mean number
of children being 3*67 in the colony, at contrasted with 3*07, in

the mother country. In the first twenty yean after thq French

occupation it was taken for granted that European children

could not be reared in the colony. The increase of the Burepier

population is vary remarkable ; in 1830, 600 ; ten ycarfe afterwards,

27,000; twenty years, 125,000; thirty years, 200,006$ forty

years, 271,000. In 1880 the number is not yet known, but is

probably 400,000, having been found 323,000'^a 1876.

We have received the Calendar of the 44 Tokio Dalgakn,” or

University of Tokio for 1879-80. This university seems to be

quite as complete in all its departments as any similar institution

in this country, and the education provided seems, to judge

from the examination papers, thorough. The place given to

science is what it ought to be, on an equal footing with any
other department in all respects. An interesting historical sum-
mary is prefixed of the introduction of Western learning into

japan. .

The Report of the Miners* Association of Cornwall and Devon
for 1879 shows that the Association continues to do good work
among the mining population of these two counties. The
numbers attending the classes continue to increase, and the

instruction given is well calculated to be of great service to a
mining population. The Report contains a paper by Mr. A. T.
Davies on the " Phenomena of the Heaves or Faults io the

Mineral Veins of St. Agnes.”

We have received 'a very favourable Report (the 22nd) from
the East Kent Natural History Society. The Report contains

several good papers read at the meetings of the Society, the

most important and the longest being that of Capt. McDakin,
41An Outline and Index to the Geology of East Kent.”

We are asked to state by Mr. Walter Baily (not Beu&d) that

in our report of the Physical Society last week, p. 210, second

column, line 29, notes should be nodes.

The additions to the Zoological Society’s Gardens during the

past week include a Rhesus Monkey (Afacacus erytkrmus) from
India, presented by Mr. Fred. Felix ; a Banded Ichneumon
(Herpestes fasciatus

)

from East Africa, presented by Mr. H.
Hall ; a Common Marmoset (Hapale jacchus) from Brasil, pre-

sented by Mr. T. Douglas Murray, F.Z.S. ; a Java Sparrow

(Padda oryzivora

)

from Java, a Spotted-sided Finch (Amadma
latharm), a Chestnut-eared Finch {Amadina castanotis) from
Australia, two Chestnut bellied Finches (Munia rubro*nigra)f

Mr, J. Lee Jardine writes from Capel, Surrey 44
I felt

what may have been the tremor of an earthquake on Sunday,

Jufte 27, at 9 p.m. I was sitting with friends talking and reading

on the ground floor of a house close to a road, and noticed a low
rumbling lastingtwo or three seconds ; this was repeated five or

six times in the course of four or five minutes, sounding so like

the noise of wheels that I watched for a cart, but in vain. The
last three or four times the rumbling was accompanied by a slight

vibration sensible only to the feet. It was felt also by one of
my friends, who remarked upon the curious sensation.”

. There was a severe shock of earthquake at Brieg, Switzer-

land, on Sunday. Many buildings were injured, but, so far as is

known, no lives were Ickt. The movement was also much felt

at Zermatt and Belalp, and very slightly at Geneva.

M. Ferry, French Minister of Public Instruction, presided at
the first meeting of a commission established for the improve*
mqit Popular publications. It has been resolved that a sub-
commission fall decide what works shall be rewarded and trhat
wbjeeU proposed by way of competition.

a Yellow-bellied Liothrix ( Liothrix luteus) from Indii, two Reid-

beaked Weaver Birds (Quelea sanguinirostris), a Crimson-

crowned Weaver Bird (Euplectesfiammiceps), a Paradise Whydah
Bird

( Vidua paradisea) from West Africa, a Brazilian TRbager

{ Ramphoealus brasiKus

)

from Brazil, a Bearded Tit [Calamo-

philus Harmicus), European, presented by Mr. St. Julien

Arabin; two Common Peafowls (Ravo cristata) from India*

presented by Miss Weddcrburn ; a Slender-billed Cockatoo

{LicmeUs Unuirostris) from South Australia, presented by Mr.

H. F. Bussey ; a Jaguar (Fdis o*fa), two Huanacos (Luma
huanacos), two Coypu Rats (Myopotamus coypus), two American
Barn Owls (Strix flammed) from South America, deposited; a
Cereopsis Goose ( Coreopsis nova-hollandia) from Australia, ft

Doubtful Toucan {Ramphastos ambiguus) from United Stfttm.pf

Columbia, six Chinese Quails [Cotumix ekinensis) from China,

two American Kestrels {Tinnumulut sparverius) from America,

an Occllated Monitor (Monitor oceUoto) from West Africa,

purchased ; a Red Deer (Cenmt el*phw\ ft Reeves’s Muotjac

(Cenmlus reeveti), born I*, the Gardens, three Upland OSes*

(Bernida mxgdhmt*)' beedtn theGftsdSas. * 4
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Chtoomac. it Ptrii. of which he found not the leut trace

irftevnter, 186a, it may be nevertheUss hoped ttet attention

htehtten directed to the neighbourhood, even if with negative

As we do not find a sufficiently detailed account of

Chacornac'i experiences bearing upon this nebula in our astro

-

tmmkmi treatises, we may recapitulate them here.
T
Chaeomac tells us that when constructing, at Marseilles, the

chart No. 17 of the Atlas employed in the search for small

He has also computed an ephemeris for February, from which
we extract positions and distances for the period during which
the tail was visible.

At Washington moan noon.

chart No. 17 of the Atlas employed in the search for small

planets, he registered between December 3, 1853, and February

20, 1854, a great number of stars in this part of the heavens,

and amongst others he observed, from January 26 to 31, a star of

the eleventh magnitude, the position of which for the beginningthe eleventh magnitude, the position of which for the beginning

of 1852 was in K.A. $h. 28m. 35*63., and Ded. + 21° 7' 18 .

At that time and later he did not perceive any nebulosity about

it ; at the Observatory of Paris on September 1 and December
17, <654, with a refractor of ten inches aperture he did not

detect any such appearance. On October 19, 1855, *n verifying

the chart of this region, he remarked a faint nebula about the

star and delineated it upon the map. He was then, as he says,

far from thinking that objects generally considered to be masses

of small stan could vary in brightness like the isolated variables,
;

and attributed the degree of visibility to the greater or less
|

degree of transparency of our atmosphere. But under the idea

that the nebulosity might really be a distant comet, he endea-
voured to repeat his observation on following nights, though
from clouds and moonlight it was not till November 10 that ne

could satisfy himself that the object was precisely as he saw it

on October 19, having changed neither in position, extent, nor
form. It brightness was particularly remarked on January 27,

1856, when it is recorded ;
44 Elle offre Tapparence d’un nuage

transparent qui semble reflecter la lumiere de l’etoile f Taureau,
et son aspect tout different de celui dela nebuleuse 357 (Herschel

It.) ne fait na!tre aucune id& de points stellaires visibles sur toute

r&cndu de sa surface. Cette nebuleuse d’Herschel se prlsente

en effet comme un amas d’&oilcs qui s'ape^oivent distinctement

sdpar&s let unes des autres mcmc avec un faible grossissement,

tandis que le souvenir que je garde de la nebuleuse variable ne
l'a fait comparer & un leger cirro-stratus strie de bandes parallels :

cetfee description est, du reste, en toute conforme au dessin de la

carte.**

From the end of January, 1856, until November, 1862, the

dates of comparisons of this chart with the sky were not recorded,

bat on the 20th of the latter month Chaeomac failed to see the

least trace of the Nebula, though the star of the eleventh magni-
tude, upon which it was formerly projected, remained of pre-

cisely the same brightness. On frequent occasions subsequently,

before notifying his discovery in April, 1863, he could see no
vestige of nebulosity with the instruments at the Observatory of

Paris. With regard to the appearance of the nebula Chaeomac
remarks :

44 Elle offrait une forme presque rectangulaire, dont le

plus grand c6t4 mesurait un arc de 3 minutes et demie, et le plus
petit 3 minutes et demie.*' The eleventh magnitude, 'according
to his position, precedes C Tauri, 12*6?., and is 4' 26" north of
that star; it appears to be No. 907 of the zone 4- 21 0 in the
Dusxkmmsifrung, where it is rated 9*401 , the scale of magni-

tudes in that catalogue not being identical with Chanomac’s.

In the same neighbourhood is a variable star notified by Prof.

Julius Schmidt, which follows the bright nebula h 357, about

aj#
8s., with 4**2 less declination. It is No. 894, zone + 21* in

the Durckmustcrung, and there called 9*5m. According to

Schmidt's observations it was 8*9 on February 4, 1861 ,
xx'X2 on

Match 31 , 1862, 9 on January 9, 1864, aud xo at the end of the

semeyear ; he found its place for x86x*o in R.A. 5b. 26m. 33*780
and Ded, + ai* 50' 47" ; a twelfth magnitude follows it 37s.,

about 1' 18* to the south.

The Great Comet of 1880.—Dr. B. A. Gould has calcu-

lated a third parabolic orbit for the southern comet which he
finds to represent his observations very dosely ; the elements

. Perihelion passage, 1880, January 37*41170 Washington M.T.

Longitude of perihelion ... aio 11 10) Mean equinox,

. ascending node 7 738) 1880*0

fUnlMirion 35 ** *7
Leg. of perihelion distance.. 7*7*68714

Motion—re*rogradc.

Right Ascension. Declination. Log. distance from the
h. m. s.

-2& 52*6 ..

Earth. Sun.

2 ... 21 47 38 ... 9-86856 .. • 9’533*9

3 ... aa 3 4 .. 30 8*8 .. 9-857*8
. 9*622924 ... 22 19 12 ... 31 10*8 .. 9-84799 ..

5 ... *2 35 54 .. 32 3*i .. . 9-84064
6 ... 22 53 I .. 32 44*9 . . 9-835** •• 9-69*39
7 ... 23 10 24 .. 33 15*8 . • 9-83*67
8 ... 23 27 52 .. 33 35*8 . 9-82994 .. • 9*74677
9 - 23 45 13 .. 33 44*9 • .. 9-82997
xo ... 0 2 17 .. 33 43*8 . •• 9-83*65 • 9793*6
IX ... 0 18 55 .. 33 33*i • .. 9-834*7

•• 9-8333312 ... 0 34 58 .. 33 13*7 • 9-83949 •

13 ... 0 50 20 .. 32 47*o • •• 9-84538
•• 9-8685314 ... 1 4 57 .. -32 14*0 . 9-85*37

This gives the least distance of the comet from the earth 0*6757
of the earth's mean distance from the sun at about 6h. a.m.

Greenwich time on February 9.

The Diameter of Vesta.—Prof. Tacchini has taken
advantage of the recent favourable opposition of this planet

to measure the apparent diameter, which with a power of i,oco
on his refractor he found to be, on June 9, i"*7o6. This value
reduced to the mean distance is about double that resulting from
Secchi’s observation at the opposition of 1855, when he judged
the apparent diameter to be a little less than that of the first

satellite of Jupiter, or about o"*8, but 44 molto piu debole di
luce, e di colore ranciato carico.” For distance unityt Tacchini's
measure gives i"*96, and Secchi’s estimate Probably we
may hear of other measures of Vesta at the opposition of the
present year, made with large instruments.

GEOGRAPHICAL NOTES

home from the coasts of Siberia and Eastern Asia by the V&a
are to be exhibited in the old hall of the Royal Library at the

Palace, Stockholm. The exhibition was opened yesterday, and
Baron Nordenskjold invites naturalists and geographers to visit

the collection.

At the German Athenaeum last week the Chevalier Ernst von
Hesse Wartegjj gave a lecture on his recent travels in North
Africa, comprising chiefly the southern ports of Algiers and
Tunis and the rarely-visited frontier regions between these two
countries. Herr von Wartegg's 'principal aim was the thorough
revision and completion of the very defective Tunisian map of
the French General Staff, edited in 1858, and the investigation of
the Schott region in Southern Tunis adjoining the Lesser Syrtes.

The first object was, according to the lecturer, satisfactorily

completed by the substantial aid of the Tunisian Government
and the foreign consular body at Tunis. To point out a few in-

stances of the deficiency of the French maps, Herr von Wartegg
mentioned the large river Kassab, a tributary of the Medjerdah,
which in the map empties into the Mediterranean about 200
kilometres from its actual mouth. Large lakes are entirely

omitted, and cities invented which do not exist The main fault

of the map is the erroreous spelling of the topography, Frenchi-

fying and mutilating nearly every name. For instance, the Arab
word Sandjak has been turned into 44 Saint Jacques," Ac. Re-
garding the well-known project of Capt. Roudaire and M. de
Lesscps, the lecturer states that neither the geological formation

nor any other sign indicates the former connection between the

so-called 44 submarine basin" in Southern Tunis and Aimers,

and he believes, contrary to the sanguine dreams of Capt. Rou-
daire, that it never was connected with the Mediterranean. Ac-
cording to his observations the submarine basin in the Interior

approaches the coast only at a distance of about seventy miles,

ana the canal to be constructed across the isthmus would have to

be therefore of that length. The cost of such a work, rivattaf
the Suez Canal in magnitude, would never be in proportion he*

the benefit derived, which latter is entirely daramL
, Jfo

thorough investigation of the region was ever made; ftiria re-

sults would never be certain, as the oenstant vtbtatfeoh eft!* air

in this hot climate and the deceptions canid hyjhkipmk fitte

morgana? render scientific measurements wry pnS&motic. If



2^2
~r.

MATURE \J*iy 8, rS&d

between the two baiins were to be eatahlislted,

J the most flourishing cities of the Schott region like

„and Nephta, would be submerged by the floods end
t probably ell the huge date-tree forests of the DJectd de-

grayed by the change or climate and the increased moisture*

Herr too Hesse Waztegg spoke at length of his travels through

die Regency, and mentioned some curious meteorological and
botanical observations. The traveller brought back with 1dm a
large collection of plants, ethnological objects, and insects, as

well as drawings and photographs. He will exhibit his collec-

tiou'at his lecture before the British Association at the forthcoming
Swansea meeting.

The new number of the Geographical Society's Proceedings

opens with the presidential address on the progress of geo-

graphy, hi which the chief space is devoted to the Arctic regions

ana Africa; It is supplemented, however, by a summary of

Admiralty and Indian surveying operations. A letter is next

given from Mr. James Stewart of Livingstonia to the Free
Church of Scotland, furnishing a further account of his recent

explorations north-west of Lake Nyassa, up to the south end of

Lace Tanganyika, and which was accompanied by valuable

longitude observations. The latter is illustrated by Mr. Stewart's

route surveys, which are of great value from a geographical

point of view. Among the notes information is given respecting

Dr. Lens* progress in North-Western Africa, which had reached

dm Foreign Office through the British Minister at Tangier. Dr.

T^nr is stated to have crossed the Atlas, and Moorish protection

being refused him beyond Terodant, he has pushed on alone

towards Timbuctoo and the Soudan, disguised as a Mohammedan
doctor and accompanied by a Moor named Hadj Ali. There
are also interesting particulars respecting the movements of a

Roman Catholic missionary expedition to the Matabele country

and the Upper Zambesi region.

SiGNoa Fra.cca.rolt, the delegate of a society formed last

year at Milan for the development of commerce with Central

Africa, has lately paid a visit, in company with Emiiiani Bey,

to the centre of the Darfur province, which he found in a state

of desolation from the recent wars. After a vain attempt to

reach the summit of Jebel Si, a lofty isolated peak in the Jebel

Mann, be returned to Khartum, whence he expected to proceed

on a journey up the Balor el GhazaJ.

Count Louis Pennazzi is about to undertake a journey in

Abyssinia and the neighbouring region. He proposes to start

from Massowah and visit the city of Gondar and Mount Debra
Tabor, hoping to find King John and obtain from him an

emort to accompany him through the Gojam province and to the

Blue Nile. Thence he will proceed in a west-south-west direc-

tion, following the Sobat and the White Nile along the eighth

parallel, and eventually join Signor Ges:i.

NEW METALS
TX7ITHIN a period of about two years the chemical world has

teen startled by the successive announcement of the

discovery of no less than fourteen 1 new elementary bodies. All

of them are classed as metals, and eleven are said to belong to

tike yttrium or to the closely-allied cerium group. Without
pansing to examine the advisability of announcing the discovery

of a new element whenever an unknown reaction crops up, we
purpose to give a brief account of these discoveries, and to

investigate, as far as possible, what claim they may have to be
honoured with a place in our lilts of the chemical elements.

In July, 1877, M. Sergius Kern published 1 the discovery of a
new metal belonging to the platinum groups, to which he gave
the name davyum . The davyum was, he said, contained in the

latter portions of the platinum ores precipitated by hydrogen at
100* together with the rhodium and iridium. The metals having
been heated with barium chloride and chlorine in the usual

manner, the rhodium and iridium were fractionally precipitated

by add sodium sulphite, and the davyum contained in the filtrate

thrown down with ammonium chloride and nitrate. From this

double chloride an Ingot of the metal weighing 0*37 gramme was
obtained. The properties of this metal and its compounds, as
toted by M. Kero, all agree more or less closely with those of

1 “P
1** platinum motels. It is difficultly fusible, dissolves

only tn aqua regia, possesses an atomic weight of about loot Ac

reaction is stated to be the red colour produced by potassium

sulphocy&nate, but unfortunately both iron and ruthenium
produce the same result, and M. Kern does not tell us What
m#nr>g he has adopted to get rid of traces of these and the otiher.

platinum metals, or to convince himself that they were aheent.

It is to be regretted that no protest, except a letter of Mr. W. H,
Allen,1 has been raised against this endeavour to foist^e “new
metal” upon the chemical world, and that toobya chemist whobas
signallised himself by such inaccurate results in other directions.

Turning now to the recent additions to the yttrium metals, we
have in the first place to notice a contribution by Marignac
In the summer of 1878, after examining the earths from gado-

linite to establish the existence of terbium, this chemisf was
induced to attempt a further separation of the erbia obtained in

the course of his experiments. These investigations led to the

discovery that this pink earth contained another white earth with

a somewhat higher atomic weight, and whose salts gave no ab*
sorption-spectrum. To the metal contained in this earth the name
ytterbium * was given. These results have recently been fully

confirmed,8 and we may accept the existence of this metal as an
established fact. Marignac gave some of his specimens to his

colleague, M. Soret, to examine spectroscopically. The latter

chemist, operating with sunlight and with a spectroscope of high
dispersive power, found that certain lines in their aosorptiem-

spectra did not agree with those of erbia, and that this was
particularly the case with regard to the violet and ultra-violet

portions of the spectra. From these results he was led to

suspect the presence of two new earths, one of which he named
provisionally X, leaving the other unnamed.4 All attempts to

separate either of these earths were, however, futile.

Shortly afterwards Lawrence Smith published * the results of

some investigations on these earths obtained from the mineral

samarskite, abundant in North Carolina and other American
localities, instead of from gadolinite. As the result of his inves-

tigations he announced the discovery of a new earth, to which,

however, he gave no name. It was, he said, a yellow earth

possessing most of the properties of terbia, but differing from it.

in some reactions. Marignac, who received a sample of this

earth, found,® on examining it, that its properties did not differ

appreciably from those of terbia, and we may very well accept

the verdict of this distinguished chemist. Lawrence Smith also

stated that the earth called X by Soret had been discovered by
him in samarskite about a year previously, and had been named
mosandrum , He has since admitted 7 that the salts of this

metal give no absorption-spectrum, and he has furnished us with

no details as its special properties, mode of separation, Ac.,

which are conclusive enough to admit of its immediate recog-

nition as a new metal.
, t

We now come to a number of 14 new** metals all belonging to

the same group, and mainly distinguished by slight differences

in the absorption-spectra of their salts and in their atomic

weights. The earth named X by M. Soret, as well as the

one he left unnamed, have been already referred to. Besides

these, two new metals have been announced by M. Delafontaine,*

which he has named philltpium and deetpium. The former is a
yellow earth with an equivalent between that of yttria and terbia,

the latter a white earth with a higher equivalent ; both possess

indistinct absorption-spectra. M. Soret, who has examined the

absorption-spectra very carefully, thinks itforobable* that the

mixture formerly known as erbia may contain pbilHpia or hia

unnamed earth, together with the earth X and the real erbia,

besides other earths giving no absorption-spectra. Of dedpinm

we have no confirmation. These earths have also been investi-

gated by Cleve, in conjunction with Thaltfn. They came to the

conclusion that there are three distinct earths which yield

absorption spectra in the old erbia. 10 These they named tAMrn,
ho/mtum/and the real erbium. Subsequently they haveadmitted11

* Chemical News, vol. xxxvi. p. 31.
* Arch, des Set, phys. et fiat, vol. Wv. p. xot. „ . _ .

.

3 Nikon, Ber. d. deut. ch. Gesell.

,

v. xu., p. 590; Smnpldes. Brit. AiS-

Reports for 1879'; Lecoq de Boifbandnm, Comp. R**d. % voL wnm» »
1349.

* A rch. des Sci., phys. et mat., vol ixfif* p. #•
5 Comp. Rend., vol. Ixxxvil. p. 14$.
6 Arch, des Set, phys. si mf., voL Urid. p» *ja»-

7 Comp, Rend., rol. hoods. p.
1 Comp. Rend., vol. beSxvtt* ip* M,
9 Area, des Sci > phys. si W- * * ^ *
10 Comp. Rend., vol hnesfau p*
** liST, vol hoods. pTfST
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Mmi tolerably certain that these new earths arc refill contained

id this group* whatever names they may ultimately receive. In

oohnection with this we most not omit to mention the investi-

cations of If. Lecoeq de Boisbaudran. He has confirmed 1 the

molts of MM. Soret and Cieve concerning the three earths

mentioned stave, and even thinks that he has obtained sufficient

evidence of a fourth, named samarium . He admits, however,

that itp separation is too tedious to allow of its extraction in a

state approaching purity.

& -operating upon the mixture of earths formerly known as

erbia Hilabn was able to separate, besides the earths giving

absoiption-spectra and besides vtterbia, another white earth,

whose salts gave no spectrum and which possessed a low atomic

weight (about 45). The new metal contained in this earth he
named scandium,* and he states that it is distinguished by a
special spark-spectrum. These results have been confirmed by
Qeve,4 and he nas remarked that many of the properties of this

scandium agree closely with the metal whose existence was
predicted by Mendelef under the name of ckabor.

The following are a few of the more striking of these
fbsemblances 1

—

Ekabor Scandium
At. wt. as 44 At. wt. = 45
Only oxide = EbgO, Only oxide = Scs03

The oxide is white, infusible, and nearly allied to yttria.

S.G, of oxide =• 3*5 S.G. of oxide = 3*8

On the other hand it is difficult to understand how a metal
with such a low atomic weight could remain associated with

others possessing atomic weights three or four times as great

throughout the long process of fractional separation. According
to an analogy with yttrium, terbium, ana erbium, it ought to

remain with the first of these. The following table of the

metals of the yttrium group will illustrate the present state of

.oar knowledge with regard to them. The atomic weights are

calculated on the supposition that their oxides are of the general

formulaM|Os—those in italics give distinct absorption-spectra :

—

8

% Scandium (?) Sc = 45
Yttrium ... Y = 89

pt-hohi- -PWtfywm Pp hi

hS{ mSZTftf?. :::

Probably
]

X. ofSard
identical Holmium

Terbium ... Tr = 147

iMitjsw v=.s
( Yfi = 149*

Y« 0= 156’

Etbium ... Er
Ytterbium ... Yb = 172

(Nilson)

Bunsen and Cieve)
(Delafontaine)

I

Undetermined

JTnuffi 4 Dtapmm (?) Dp = 159 (Delafontaine)wu“fc“ (KU = 149-4 (Marignac)
Ya o= 1567 (Marignac)
Erbium ... Er Undetermined
Ytterbium ... Yb = 172 (Marignac)

It must also be remarked that Delafontaine has suspected that
(he didfmia obtained from cerite differs from that from
samarikite, although Lecoq de Boisbaudran and L. Smith have
since shown that the absorption-spectrum of the didymia salts

may be considerably altered by making the solutions strongly

upl, &C. And it is of course open to question whether some of

(Marignac)
Undetermined
(Delafontaine)

(Marignac)
(Marignac)
Undetermined
(Marignac)

'J aHT-rdI'fcmUt 1. <4J. *C«& Smd.,-*6L Into. p.
*» POt taitasi ia ttts fiat, *£! in

the shape of a red metallic add,giving odourless salts with the
alkalies. Many of its properties agree with (hose of molybdenum
or Vanadium, particularly the fttefc U. SspeM belfe!ves
ffiat bofhthese metals
proportion of ' silver In the iflveTiilt ifitverf.

fTMs MmM. 1

6

be 48^ while for the corresponding va&Btttfi iiJ^kWttld be
52' 1, a coincidence too close to be Up* ft the
present we are without'any confirmition -of ffie

7eki&a*%ff these
two metals, ana we cannot do otherwise thfcf suspend judgment
on them for a thhe.

f 4 ’•* >

'

f ~

Indeed the scepticism which the chemist, in cbmmotf with
other scientific men, ought to practise cannot be tdoStrongly
insisted upon. No discovery of such importance**^ tbit' of a
new element should be generally accepted until if has beUfeLsd&
mitted to a series of rigorous confirmatory tests. It is dbvkmtiy
so much better to defer definite judgment until sufficient facts have
been collected than to accept a hasty conclusion, prdbably baaed
only upon one or two anomalous reactions. How often it happens
that the chemist describes a reaction not as he saw it, but as he
thought he saw it, or as he hoped toseelt ! Even in cases whore
the reaction possesses some peculiarity too little attention is often
paid to the effects which] even traces of other substances may
produce, or to any extraordinary conditions 'under which the
experiment may be made, and the chemist at once imagines that

he has discovered a “new element.” Time {alone 'will prove
how many of the fourteen substances enumerated above will

pass the ordeal offurtherand perhaps mere rigorous investigations.

T. S. Humpidok
Since writing the above M. Marignac has published an account

of some investigations on the earths contained in samarskite.1

He divides these earths into four group, according to thdr
solubility, in a saturated solution of potassium sulphate :

—

(i.) Those earths soluble in less than 100 parts of the solution,

(ii.) Those soluble in 100 to 200 parts.

(iii.) Those only slightly soluble.

(iv.) Those insoluble.

Group (i.) contains only well-known earths, and particularly

yttria and terbia. Their equivalent was always Wow 119
(oxide = MO). Group (ii.) consists of earths with an equivalent

between 119 and 115. It contains traces of the preceding and
following groups, but principally consists of a pale yellow earth

with an equivalent of about 120*5, and without any absorption
This earth he provisionally calls Ya: its propertiesspectrum. iuin ecu lu uw uYictuiuuiy vnus x m 1 aw u»

do not agree with those of any of the others of this group men-
tioned above. Group (iii.) contains a considerable quantity Of
terbia and didymia, together with a colourless earth yielding an
absorption-spectrum agreeing with that of Delafontaine's decjpia,

or better with that of Lecoq de Boisbaudran'a saxnaria. This
earth he calls Y/S, and he is of opinion that dedpia, samaria,

and Yfi are practically one and the same earth. The equivalent

he makes 115*6 (oxide = MO), which would give an atomic
weight of 149*4 (oxide M.0S). Group (iv.) consists principally

of didymia, together with considerable portions of (he other

earths, which it is almost impossible to completely separate.

9$£l, &C. And it is of course open to question whether some of
the spectroscopic differences ascribed to different metals may not
fee due to differences in the concentration, acidity, &c., of the
solutions employed.
It only remains to mention the newly-discovered metals—

namqium and vabmm. The former was announced to English
Chemists some twelve months ago by Dr. T. Dahll.® It is, he
Wfc a white metal, allied to copper in many of its properties,
tat with a melting-point of about 350* C., and a specific gravity
of ahont j)*4. Its atomic weight would lie between 141*6 and
£#9*6. The latter octal (vesblum) has been stated by M, A.
ieadahi (0 be present in a green incrustation found on Vesuvius
in the fissures of the eruption of 1631* It is, he says, present in
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A

t Trinity College one Millaxd Scholarship,

tenable for four years during residence, and of the annual value

of 80/. without limit of age, will be awarded in October next

for proficiency in natural science if any candidate of sufficient

merit offers himself. The subjects of examination will be die*

mistry and physics. Candidates may also offer mathematics, if

they wish to do so, and give notice a week before the examina-

tion. Special weight will be attached to excellence in one er

two subjects, rather than to a less thorough knowledge of alL

The scholar elected will not necessarily be required to qommenei
residence immediately. The same papers will be set in chemistry

and physics as in the examination for the Natural Science

Scholarship at Exeter College. Every candidate will be con-

sidered as standing at both colleges, unless he makes a statement ^

to the contrary on entering his name. Candidates are roqueted

to state which college they would prefer in the event# ufer
being elected at both colleges. The president will

fl
coefyljlli

names of candidates, and their testimonial* of> cmfeastafr -ofr

Wednesday, October 13, between 8 and $p«m« 1 r v|l*^ V
•*&£tart»A*a<wiH ****&f>^- :
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' SCIENTIFIC SERIALS
Altrfriffir of the LiHmean Society of New South Wales, vol.

iv.JSrt 3, 1879, contains :—W. A. Haswell, on the Australian

uMhipoda, with thirteen plates, describes many new species

ami several new genera ; or these latter, one, Amaryllis, is un-

fortunately already familiar to the botanist ; another, Glycert,

has been in use since the days of Savigny as a generic name in

tiw animal kingdom ; on the phyuoaoma stage of Ibacus

permit; notes on the anatomy of birds ; on the cylostomatous

polyzoa of Port Jackson.—E. P. Ramsay, notes on birds from
the Solomon Islands.—Prof. F. W. Hutton, on the genus
Phalacrocorax.—W. Madeay, on the Clupeidse of Australia.

—

Dr. James Cox, on the genus Cyprsea.—Rev. J. Tenison Woods,
On some new Australian echini (plates 13 and 14), describes

Bemfiatter apicatus (sp. n. and Phyllcuantkus parvispina (sp. n.),

and gives a revised list of all Australian ediini (fifty-eight in

number) ; on Hcterosammia michclinn (plate 15) ; on a new
apedes of Disticophora ; on some fossils from Fiji ; on some
post-tertiary fossils from New Caledonia,—R. B. Read, on
Doris arbutus, Angus (plate K 7).

Atti dtUa R. Accademia dei Lined

,

Fasc. 4, vol. iv., March.—
Light and the transpiration of plants, by Dr. Comes.—The
Cimnmt volcano, by S. Verri.—On Edwardsia claparcdia (Hal•

campa clap, of Panceri), by Dr. Andres.—Fierasfer, by Prof.

Emery.—-On some ancient eclipses of the sun, and that of Agu-
thodes in particular, by S. Celoria.—On movements of a surface

which does not constantly touch another fixed surface, by Prof.

Gautero.—The Bacillus malarias in the region of Selinunte and
Campobello, by S. Tommasi-Crudeli.—Studies in experimental

pathology on the genesis and the nature of abdominal typhus, by
Frof. TixzonL—On the variations of area described by the moon
about the earth, produced by solar action, by S. de Gasparis.

—

Reply on die secular variations of the magnetic needle in Rome,
by Dr. Keller.—On neutral tungstates of cerium, by SS. Cossa

and ZeccbinL

Fasc. 5, April.—The colours of animals, by Dr. Camerano.

—

Oil some noteworthy configurations of points, straight lines, and
planes, of conics and of surfaces of the second order, by Dr.

Veronese.—On some observations of S. Kiocke on striae of dis-

solution of chrome alum, by Prof. Urielli.—On yellow incrusta-

tion of the Vesuvjan Java of 1631, by S. Hofman.—On bro-

mocamphor, by Prof. SchifT.—On the chemical constituents of

Stereocaulon vesuvianum, by Prof. Paterno.—On some new
reactions of guanina, by Prof. Capranica.

Th* BulUtin de VAcadlmie Royale dcs Sciences de Belgique

,

No. 3.—Researches on the nervous system of the Arthropoda ;

constitution of the oesophagean ring, by M. IJenard.—Notice on
the Austro-American Cucurbitacea* of M. Ed. Andre, by M.
Cogniaux.—Aspect of the planet Mars during the opposition of

1879, and obsenrations of the red spot of Jupiter and of the

spots of Venus, by M. Zerby.—Several reports on memoirs.

THE Rivista Scientific^Industrial^ No. 8, April 30.—The
nefbdoscope, a new instrument for showing the direction of

motion of clouds, by Prof. Fornioni.—The Etna observatory,

by S. Da Roberto.—Considerations on regular polygons, byM Mantino.

Journal of the Franklin Institute, June.—Influence of speed

on the frictional and air resistances of an unloaded steam-engine

and its connected lines of shafting, by Chief-Engineer Isherwood.

—The decimal gauge, by R. Briggs.—Review of the report on the

Irwin injector, by W. Lewis.—Eye memory (continued), by C.
G. Ldand.—Nodal estimation of the velocity of light, by P. E,
Chase.—Early use of anthracite coal in Pennsylvania.—On the

adhesion of belts, by J. H. Cooper.

Reale Istituto Lombardo di Seienxe c Lettere, vol. xiii. Fasc. viii.

and ix—Geo-mechanical solution of some problems of interpola-

tion, by Prof. Jung.*—Compensation of proportional errors by a
given system of direct observations, by the same.—On cooling

ofn liquid in contact with a body in course of liquefaction or of

vaporisation, by S. Cantoni.—Influence of temperature on the

distribution of magnetism in a permanent magnet, by Dr. Pokmi.
—A curious phenomenon presented by boiling liquids, by Dr.
Grain.

Fasc. x. and xi.—On the origin of red earth in the vegetation
of the calcareous soil, by Prof/Taramefli.—On the problem of
tne taatoefarone, by Prof. Formenti.—On two new species for
the Italian (bra, by Prof. AMiss**.—Qn the aberation of

sphericity in lenses of ordinary strength and aperture, and in
centred dioptric systems, by Prof. Femni.—On the necessity in
Italy of a geological institute independent of the R. Com
of Mining Engineers, by Prof. larameUL—On aeuromtixte
arthritis, by Prof, de Giovanni.—On CiHoftagillaH, Pro

L

Maggi.—On a theorem of Abel and some of its application', by
Prot. Beltrami.

SOCIETIES AND ACADEMIES
London

Royal Society, Tune 17.
—* ‘Notes of Observations on

Musical Beats.” By A. J. Ellis, F.R.S.
This paper gave the results of three years of observations

made for the purpose of discovering the cause and amount of

error in Appunn’s reed tonometers, and for obtaining materials

for the writer’s "History of Musical Pitch” (Nature, vol. xxL

p. 550). The principal results were these:—In free air the
number of beats between two musical notes are exactly equal to

the difference of their pitch, or number of double vibrations
made in one second by the lowest partial or prime ; this was
proved by the exact agreement of the pitch of the forks in

Scheiblers tonometer, determined by such beats, with their mea-
surement by Professors McLeod and Mayer, and with the results

of Koenig when reduced to a uniform temperature. For this

reduction the coefficient by which the number of vibrations

mast be multiplied for each degree Fahrenheit varies from
•00004 to *00006, and may be assumed as *00005 (forks flattening

by heat and sharpening by cold). It differs for different fork*,

and depends on the action of temperature on elasticity. Tuning-
forks are very stable, proved by the fact that Scheibler’s extreme
forks have not varied by one-tenth of a vibration in a second
since his death in 1837, and that a fork measured and marked
by himself as 438 single vibrations, that is, 219 double vibrations,

fifty years ago, although much rusted, has not lost more than
0*3 d. vib. Beats which take place in confined compressed air,

as in Appunn’s reed tonometers, are accelerated by 70 in lo,coo,

or, say J per cent., as a mean ; proved by taking the beats

within and without the box of the tonometer, and determining
the pitch of the reeds by beats with Scheibler’s forks, the two
means agreeing precisely. All beats are beats of the simple
partial tones of which the compound tones are made up

;
proved

by the belMike beats of the disturbed unisons and higher con-
sonances in Appnnn’s tonometer, while the "surge^’ of the
non-beating partial* was distinctly evident, and by the beats of
the higher upper partiais themselves of very low and very com-
pound reed tones in a single note. The independent existence

of the partial tones, without any assistance from reinforcing

resonance cavities, was proved by determining the pitch of low
reeds by the beats of their upper partiais with the prime or
lowest partial of different forks ; thus the pitch of a reed of

31*47 vib. was determined by beats with partiais 7, 9, 10, u,
12, 13, each with a different fork, and the results varied only
from 5 to 9 in the second place of decimals ; the pitch of a reed

of 11*90 vib., of which the prime was quite inaudible, was
determined by beats with partiais 20 and 28, giving 11*88 and
x x 91 respectively. The best mode of constructing a tuning-fork

tonometer was shown to be dependent on the fact that all tuning*
forks contained their own octave, or second partial, distinctly

enough to count beats between it and a fork forming its approxi-
mate octave, so that there was no occasion to tune an octave.

Practical directions were given for this construction. Practical

directions for performing the experiments on Appunn’s tonome-
ters have been deposited at the South Kensington Museum,
where the instruments used exist, especially for the delimitation

of the higher confidences and consonances where the terms of

the ratios are any of the numbers 1 to 16.

"Preliminary Note on the Ossification of the Terminal
Phalanges of the Digits,” by E. A. Schafer, F.R.S., and F. A,
Dixey, B.A.
The diaphyses of the ungual phalanges of the digits offer an

exception to the usual mode of ossification of diaphysial bones
(including the other phalanges) in the fact that the calcification

of the cartilage and its attendant changes begins at the tip and
not in the centre of the diaphysis. The subperiosteal infra*

membranous ossification also commences at the se&M point—the
tip, namely, of the cartilage—as a cap-tike expansion over the

end of the cartilage. The Irruption of the osteoblastic sub-

periosteal tissue also first occurs here, so that this part seems to
correspond nwnphdoglcally wtitheomtire oftiwshafiof other
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lonj bone*, fh* expindedportion of the Ph*Ift”,w^1
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the Dk!), dhif, or hoof is entirely formed by en outgrowth 0. the

•ItBSSSStiSESii&£%&»****
•'SSWSjaBSi- W-; *»• « ®*?».

* Ph._D
y
F.R.S., end Alfred Tribe, F.C.S., Lecturer on Chemistry

^wHate nifth^Sisoorery of e Freshwater Medusa of the Order
- Lenkester, F.R.S. (See Nature,

,0
*<NoKon the Bearing on the Atomic Weight of Aluminium

rf the Fact that this Metal occludes Hydrogen,” by J. W.
Mallet, F.R.S.

Zoological Society, Tune 15.—Prof.W . H. Flower, F.R.S.

,

president, in the chair.—The Secretary exhibited the skin of an

mtelope received „from the Gaboon, and remarked that it

ippeared to belong to the female of an undescribed species of

j'ragelaphHS, allied to Tragelaphus spekii, which he proposed to

name /. grains.—Dr. A. Gunther exhibited and made remarks

ya a series of horns of the Sambur deer of Borneo.—Mr. W. T.

Blanford made some remarks on the proper name of the Hima-
layan marmots, now living in the Society’s Gardens, which he

believed to be Arctomys hodgsoni.—Prof. Mivart called attention

to the Medusae, now living in the Victoria-Lily house, in the

Botanic Gardens, Regent’s Park.—Mr, Edward R. Alston read

1 paper on AnUckinomys and its allies, in which he described

the anatomy of that little-known marsupial. He regarded the

four genera, Pkascologalc, Anicchittus
,
Podabrus,

and A ntcehi-

ndmys as constituting a sub family of the Dasyurida, the first

and the second, and me third and the fourth, being most nearly

related to one another.—Mr. G. E. Dobson read a paper on

lome new or rare species of Chiroptera, in the collection of the

Gottingen Museum. Amongst these was a new species of Mega-

derma vrom Australia, which, on account of its large size, Mr.

Dobson proposed to name Megaderma gigas.—TAr. W . A. Forbes

read a paper on the anatomy of Leptosoma discolor, and adduced

further evidence to show that this bird is related not to Cuculida,

but to the rollers (Coracuda).—A second paper by Mr. Forbes

contained remarks on two rare Ploceine birds in the Society’s

collection [Vtaua spUndens and Pytelia wieneri).—Mr. Forbes

Likewise read some notes on the anatomy of a male Denham’s

Bustiud, lately living in the Society’s Garden?, and on its mode
Df “ showing off ” when alive.—Mr. Edgar A. Smith read the

Etescriptions of twelve new spedeB of shells from various localities.

Specimens of all but two were in the collection of the British

Museum.—Sir Walter Elliot, K.C.S.I., read some notes on the

Endian Bustard, and its manner of “showing off,” as observed

by him in Indio.—Mr. F. H. Waterhouse read a Ibt of the dates

of publication of the several parts of Sir Andrew Smith’s
u

Illustrations of the Zoology of South Africa.”—Mr. A. W. E.

O’Shauglraessy read the description of a new species of lizard of

the genus Anolis, from Ecuador, which he proposed to call

Anoiis buckleyi, after its discoverer, Mr. Clarence Buckley.

—

Mr. Sclater read a paper containing a list of the certainly-known
Ipecies of Anatidee, with notes on such as have been introduced

Lnto the zoological gardens of Europe.—Mr. Wilfred Powell
read some notes on tne habits of the Mooroop (Casuarius bennetti

Df New Britain).

Anthropological Institute, June 22.—Edward B. Tylor,

F.R.S., president, in the chair.—Mr Wilfred Powell exhibited

a collection of ethnological objects from New Britain and New
Ireland. Amongst them was a mask formed from a human
skull and a sling which was chiefly remarkable for its great

length.—Don Francisco P. Moreno exhibited two skulls from
Patagonia (Rio Negro).—Prof. W. H. Flower, F.R.S., gave
the substance of a paper on a collection of crania from the Fiji

Island*. The two principal islands of this group are Viti Levu
and Vanua Levu j until very recently [we have had no skulls
from either of these islands, all that have reached Europe having
oome from one or other of the small Eastern Islands. There
has bean for some time in the Museum of the Royal College of
Burgoo— one skull obtained from the hospital at Hobart Town,
which tasS said to be Fijian, but this specimen is not at all
‘

*' VJmt father mislt&ding in its characters. These skulls

e* hr number) were au found by the Baron Anatole von
i ln the am— cave in the Lanaongo district, quite the

l

—

d of Viti Leva. No. slpall hu ever been brought

, Maud, Van— Lem The meet noticeable
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feature is the mat similarity between the skulls ; in every
essential particular they are precisely alike, proving that they
belong to a pure race. They are the longest and narrowest ol

any knows, the average cephalic index befog 66 ; they are ahe
very high skulls. All these skulls are prognathous and
platyrhine, the alveolar index being 102 and the —sal Index 57
They are also mesosemes, having an orbital index of 8c. A
great difference is seen between these skulls and Samoan skull?,

and five skulls from Vanua Velava, where the two races an
brought into contact, show characters between these tw<
extremes :— j

Fiji

Vanua Velava

.

Samoan ... .

Meteorological Society, June 16.—Mr. G. J, Symons
F.R.S., president, in the chair.— T. W. Barry, M.D., A. W
Martin, and C. E. Peek, were elected Fellows, and Sefior A
Aguilar and Dr. H. H. Hildebrandsson were elected honorar

members of the Society.—The following papers were read

Ozone in nature, its relations, sources, ana influences, &c., froi

fifteen years’ observations ashore and afloat under all conditior

of climate, by J. Mulvany, M.D., R.N. The meteorologies

elements with which ozone is most intimately Associated are sue

as occasion high vapour tension and a high degree of saturation

therefore it is promoted by wind passing over a large aqueon
expanse and by heat producing rapid evaporation. Hence hea

if humid is no bar to atmospheric ozonisation, but no definit

relation exists in the atmosphere between that per se and ozone
its relation to humidity is more definite and direct, but subjetfry

many exceptions ; in consequence of this relation it most dbfopT
where its chemical qualities render it most useful. It app 9 1

be formed in the upper strata and to be carried downw 0
rain-drops, whose office is vehicular. The spherules .

which constitute clouds, and have their origin in radiaJ”
1 D

condensation, have a similar office. Ozone does not ai*out

diffuse readily downwards, so that when the lower fifteen u
robbed of ozone by jungle, &c., a considerable differencq]^^
ozonic condition close to and at 170 feet above tne surfi

6

exist. The author is of opinion that no disease can be t
traced to ozone as met with in the atmosphere.—The Ijnf es

height of the barometer in London, by Henry Storks ^
M.A., F.M.S.—Note on a waterspout observed at Morant v|h<

Jamaica, March 23, 1880, by Lieut. Alfred Carpenter, Ran
F.M.S.—Account of a balloon ascent from Lewes in a wlS
wind on March 23, 1880, by Capts. James Templer and
Elsdale. — Results of meteorological observations made u
Stanley, Falkland Islands, 1875-77, by William Marriott
F.M.S.—A new thermograph, by William David Bowkett.

—

The winter climate of Davos, by C. T. Williams, M.D.,
F.M.S. Among the high altitude sanitaria of Europe, Davos at
present enjoys the greatest reputation, partly on account of
its easy accessibility, and partly on account of certain pecu-
liarities of position and shelter. The valley of Davos lies

in the canton of the Grisons, between the valleys of the
Lower Rhine and the Upper Engadine. The valley runs from
N.N.W. to S.S.K for about ten miles in length, writh an
average breadth of about a third of a mile, being for the most
part of this extent a plain gently sloping towards the north, and
varying in elevation from 5,400 to 4,500 feet. Davos Platz is

5, 105 feet above the sea level. The author discusses the obser-

vations made during the four winters of 1876-7 to 1879-80. The
peculiar effects of Davos winter climate seem to depend on (1)
the rarefaction of the atmosphere } (2) its dryness ; (3) the
absence of strong currents, owing partly to shelter and partly to

the uniform layer of snow spread around ; and (4) tne luge
percentage of the direct solar rays reaching the locality, owing to

rarefaction of the air, and also the considerable amount of neat
reflected from the extensive snow plain in front of the village of
Davos Platz.

Royal Microscopical Society, June 9.—Dr. Braithwaite,

vice-president, in the chair.—The following paperswere read

On the relative visibility of minute structures in solutions,of
phosphorus, sulphur, &&, by Mr. Stephenson.—On the

nistory of the Diatomaeese, illustrated by a large number of
coloured drawings, by Prof. Hamilton L. Smith.—On *
parabolised gas slide, by Dr. Edmunds.—On the tin—
functions of scale leaves of Latkrta sfutmarUbty Mr^ORMLW*
On the interference-phenomena produced bj1



3^6

-JkotUll—On «n isophottl btitqcuUr^

ffnlmnr -^V the theoiy o£ microscopic lwm
She.—Amongst the objects exhibited west M?

Dr Matthews; slides iUusjtratiag invertebrate m
the Naples Geological Station ; and several near

tm

scopes and apparatus by Mr. Crisp,

PHILADELPHIA
*»

Academy of Natural Sciences, February z7.—Germination
of acorns, by Mr. T. Median.
March 3.—Report on plants introduced by means of the Inter-

national Exhibition of 1S76.

March 9.—Dr. H. Allen on the mammary glands of bats.

March x6.—Carcinological notes, No. 4, by J. S. Kingsley.
March 23.—On the gestation and generative apparatus of the

elephant, by H. C. Chapman, M.D.

Paris

Academy of Sciences, June 28.—M. Edm. Becquerel in the

chair.—The death of M. Lissajous was announced.—The fol-

lowing papers were read Researches on the determination of

wave-lengths of calorific rays at low temperatures, by MM.
Desains and Curie. A beam of dork heat was sent through a

,
slit to a grating of fine vre, opposite which was a rock-salt

[ lens; beyond this lens the calorific image was formed, and

\
examined with a thermopile. The results mainly agree with

those of M. Mouton (by another -method).-rOn* fhe heat of

vaporisation of anhydrous sulphuric acid, by M, Berthelot.
v,

s vaporisation, about 18”, absorbs — 5 9.—On sonm>general

•kJ.* J2T1M* between the chemical mass of elements and the heat of

?rtu
'on °f their combinations, by M. Berthelot.—On M,

bv?>r °irin
*e^s rag'dators with vanes, by M. Villareeau. M. Breguet

and Zccchin
^r*~',1^7 w^^lhree apparatus for Lisbon Observatory for

FajjeTc Anrfl
UL^on °f personal equations, and the mean errors of

ria .
P^Ksm are, respectively, a fifteen- thousandth, an eighteen-

and a forty-thousandth. It is hoped to go further.

VrrrvnL. 7?Bacw species of the genus Dasyurus, from New Guinea,

olnrion Edwards. Inis is named D. fuscus

;

it comes

lion of
African negro

mocaoiDhor bv^olichocephahc races, byMM. Quatrefages and Hamy.—

SUrtocihdon va'’
causcs variation in the results of anthracic inoculation

reactions of«,.^ri*n ‘^P * influence of infectant agents; applications

*je theory of immunity, by M. Chauveau.—Results obtained
Th* *ff«/£reatment of vines with sulphocarbonate of potassium, by M.
3;~Rc%r&.—On the healthiness of the Isthmus of Panama, by M.

constitution Lessept. Many persons affected by yellow fever have landed
he AnstrqKre without restriction, but the fever has not at all spread.

de Lesseps’ opinion that quarantines could not prevent

epidemics from spreading where their spread was favoured^ by

atmospheric conditions was called in question by M. Bouley,

—On a new form of galvanometer, by M. Gostynski, Propor-

tionality is gained to nearly 90*. The bobbin is continuous, or

without slit for passage of an astatic system. A U-piece of

•lumtmum wire bung by a cocoon fibre supports two astatic

systems of the same kind, crossed at 45* and connected. A
small mirror above the aluminium wire reflects the divisions of

a semi-cylindrical scale.—On an apparatus for registering the

law of motion of a projectile, &c. (continued), by M. Sebert.

This relates to the case of the projectile meeting a sudden

resistance, as when entering sand. A plan for recording the

kw of motion in the entire bore of the gun consists in having

two guides and runners in the projectile ; one runner is fret, and

on reaching the end of its course it removes a stop holding the

other, which then begins its motion. The resistance of the air

in part of the course might similarly be measured.—On the

existence in tobacco-smoke of prussic acid, of an alkaloid as

poisonous as nicotine, and of various aromatic principles, by
MM. Le Bon and Nod. The alkaloid seems identical with

the compound collidine, got in distillation of several organic

substances.—Researches on the electric properties of collo*

dkm, , with reflections on the nature of static electricity,

by M. Laura. Collodion in thin sheets is 'negative with

all bodies.—4>n tsansoendants which pky an important

part In the theory of planetary pertvhetioQS, by M. Cal*

landman.— On the application of the theory of sines of

nperior coders to the mlegmriofl of linear diftrartkloquetions,
by M. Fazkm.~r-Vibcatks@§ on the surface 4>Lliqfdd% by M.
Mraat «mwkMa k iaoorrwsL tbetAelew a very

the mtjor udnlnor node* fa) the gMut e|iwd eceonUns fa

equaJ tonperwBeatf, hy M. Rtew^-Stroogand eornmimm
pfle, fonuthlag rwdti rowttfW M|m«rton by «)»aWN»
by M. Revnier. The dee (nnirwljwiiHJ) je-fa cutfc «o£
solution, the copper in nuphste of comm •sfatatton, aepmW
from the other by a rectangular vessel of-,|^hraent. papet
(several thicknesses). The dectromotive fovoe Is rgrrott K
1 *5 volt, according to concentration. The couple issmmnM
by paring through it the current of a magneto-machine, M. Echo,
Becquerel said the arrangementwas not new, his fathjvharingapsti
a similar one.—On the mechanical effects in a ceci

from magnetising action of an electric current, by *M. Ader. Hi
has proved that all bars of magnetic nature submitted to 1

mechanical action of compression, torsion, or traction, tend h
recover their original molecular arrangement under influence <

the magnetising current.—Independent optical compass for i

dads, by M. de Fraisseix.—Thermal study of alkaJiM
sulphides, by M. Sabatier.—On the transformation of
and valerylene into cymene and benzenic carbon
Bouchardat.—On the etherification of hydriodicaadh.
acids, by M. Villiers.—On anhydrous crystallised time, by 1

Levallois and Meunier. This was found on the walls -of a
of bauxite, for burning lime.—On the presence of iron in falls |

dust in Sicily and Italy, by M. Tacchini, This iron is 1

to have come from the Sahara.—On the organisation and 1

development of Gordian*, by M. Villot.—On an aearUmderi
of the galticdar phylloxera, by M. Pickard.—Zinc t its

ence in the state of complete diffusion in all rocks of itt

E
imordial formation and in the waters of seas of all ages, by 1$
ieulafait.—On the cretaceous formation of the Nortkera Sahara

by M. Rolland.—On the discovery of new mammalia in

phosphate of lime deposits of Quercy, by M. Filhol.—On 1

transmissibiiity of tuberculosis by milk, by M. Peuch.
was proved in pip and rabbits which drank the milk
diseased cow. MM. Bouley and Larrey made remarks on
subject.

Vienna

Imperial Academy of Sciences, April 22.—The foUovm
among other papers, were read :—A new synthesis of sulphydi

toln, by Herr Andreasch.—A new derivative of sulphyoantti

carbonid sulphonacetic acid^by the same.—On some transfonx

don-products of rufigallic acid and the so-called oxychinon,

Dr. Schreder.—Geological Researches in the Western Balks

and neighbouring region, by Dr. Joule.—Diluvial lfiauna

Zoriawitz, near Winterberg, in] the Bohmerwald, by Pn
Woldrich.
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THE NEW MUSEUM OF NATURAL HISTORY

R. WATERHOUSE'S new building at South

Kensington has, we believe, been formally handed

ortr te the trustees of the British Museum, and as will be

«een by their Report, which we give in another column, it

Is in contemplation, or was so at the time the report was

drawn up, to remove several portions of the natural

history collections on to the new site during the present

year. Up to this time, however, little has been done in

the matter* The only beasts and birds to be seen in the

new building are those stone images which it has pleased

Mr, Waterhouse to place upon the corbels without and

upon the pillars within. It is perhaps only fair that if the

inside is devoted to natural history the outside should be

similarly devoted to unnatural history, and architects must

have their way. It may also be observed that if the trustees

have really taken possession they have sadly neglected their

garden department, for the vacant space round the build-

ing, which was nicely laid out last year, has been allowed

to become overrun with weeds and rubbish. There are

two subjects, we believe, which have caused some delay

in the proposed removal—the questions of the library and

of the mode of government of the new institution. The
last-named and most important point being, as the

Secretary of the Treasury had stated, still “under the

consideration of my Lords,’' we will make so bold as to

tender them a few words of advice on the former subject

which also requires their serious attention.

A Library of Reference is, as we need hardly tell the

readers of Nature, an indispensable addition to a

Museum of Natural History. No scientific work can be

done without it. Of this we may remark the trustees

appear hardly to have been aware, if, as we are informed

is the case, there is no special room set apart for a library

in the new museum. Had the trustees put aside a thousand

a year, out of their annual grant of io,ooo/. for printed

books, for this purpose, when it was first determined to

remove the natural history collections ten years ago, there

would have been by this tirae*-in existence a library fully

adequate for the purpose. But no provision of this sort

appears to have been thought of, and it is only within the
last year or so, when the building is ready and the time

is come to remove the natural history collections into

their new quarters, that any application for the neces-

sary funds to buy a library has been made to the

Treasury.

- Now the special function of the Secretary of the Treasury

is, as everybody knows, to keep down expenditure. We
need not, therefore, be surprised if when the request was
made to him for 30,000/. to buy a library of natural history

books Sir Ralph Lingen stood rather aghast, and de-

manded time to consider the subject But even were this

float official most /benevolently disposed towards the new
natural history museum and ready to produce the sum
demanded at once it would not by any means enable the

trustees to meet the object m view. It is by no means
itaffeacaieof going into themarketand ordering.all the

%ifc of the firstbookedltowThe gntotersumto
of 4* wwito seqakredm farmland only to be
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m
picked up at scattered intervals at second-hand shops. To
endeavour to purchase them all at a moment's notice

would be simply useless. This is another reason why the

policy above recommended of collecting the required

-library by slow degrees should have been adopted.

There is now in fact only one way out of the difficulty* It

is a very simple one, but we fear the trustees will not like

it. The naturalists and students of the British Museum
have hitherto had the use of the Great National Library,

which contains all the necessary scientific books. Let these

necessary books be removed along with the collections to

South Kensington, not as a gift, but as a loan to the new
institution. Let the trustees devote an annual sum of

such an amount as they can conveniently employ to .their

redemption—that is, to the purchase of second copies of

these scientific books. As soon as the duplicates are

received at South Kensington let the originals be re-

turned to the British Museum. Thus the Great National

Library will ultimately recover its own completeness*

while at the same time the new museum of natural history

at South Kensington will be able to start work with a

perfect l&r^-^which could in no other way be provided

ipr it. ^Moreover instead of having to find some
6^0,000/. at the present moment, the Treasury *

new
*

able to spread the necessary expenditure ovj different!
years, during which it is certain that many ojy observed6
volumes unattainable at the present mome$n breathinr*
into the market. The only objection to thisfiout in cVhich
can see is that it will be sometimes necessa*een wo
applicant for a particular volume at the re* diagra ttat the

the British Museum to South Kensington, eye
is once understood that the natural historj^jnf escape from
South Kensington people will very soon lea$£

for them. ^ 1 the lungs, if

The real difficulty in the present- situation your

control of the whole museum is in the hands of ^jDGE0N
cipal librarian, who naturally enough prefers the il

of the library to that of the natural history. He is^

enough to get rid of the beasts and birds, but when fto*- ^
ask him to give up, even temporarily, a portion of the

books it is quite another question. Very few of the

trustees who are nominally hjs masters care anything for

natural history, so that from that quarter no intervention

can be looked for in favour of the scheme we have put

forward. The only way in which it can be carried out is

by the vis major of the Treasury, which, as the plan is -

not only advantageous, but also economical, should surely

be exerted in its favour.

If the Government had taken the advice of the Duke
of Devonshire’s Commission, and handed over the natural

history collections to a director under the control of the

Department of Science and Art, there would have been

some one sufficiently interested to make a stir on the

subject. As the matter now stands the principal librarian

can of course do as much as he pleases, and will,

no doubt, keep his books in Bloomsbury as long as

possible.

-— 11 --» I 'V 'H""”** 1 '

ELEMENTARY EDUCATION
, ,

LORD NORTON and his friends seemdetewoined to

take every opportunity of hunting downJhifpWMenl

system of education in GovernaumMlom^ schools

if
*
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Ltst week ike subject was again introduced in the House
of Lords, with, as before, an unsatisfactory result. The
actios of Government with reference to Scottish educa-
tlosal endowments is rather an impressive commentary !

as the conduct of the obstructives who are to anxious to

reduce the standard of education in England. The effect

of the Scotch measure will be greatly to extend the means
of education for those who usually attend Board Schools
placing as it does at their disposal the education to be
obtained in secondary schools, an advantage, we should
think, likely to be largely taken advantage of. Until

some similar course be taken with reference to England,

where so many valuable educational endowments have been
diverted from their legitimate purpose, it seems to us cruel

rigidly to limit the function of elementary schools in refer

ence to pupils of exceptional promise. Still more cruel is

it to turn out the great bulk of the children with an

education quite unworthy of the name, and which renders

them little better fitted to cope with tbeir surroundings

than if they were entirely unlettered. It is our bounden
duty, since we insist on keeping children at school till a

certain age, to do the best we can for them ; and to turn

pJJl
equipped with nothing more useful than the

iboutthee? *s a mcre mockery of education. If reading

Reply on th*?mts, is to be a really useful acquisition, le[

-
em understand that there are things quite as

F«sc quite as well worth reading about as the

Oft some note*®? penny dreadfuls. Many of these children*

ghn^of coi_ men and working women of the future*

nhBanafiSSr to put tllree t0 muck use
>

ion of the grounded in the elements of one or two of

aocamphor, by of the sciences, they will have a continual

®Jkeasure within themselves, requiring neither
j° SlktMtv .S't* nnlv th#* fYprriqp nf thnncrVfttfiil nh«pr.

T ^ ^letens, t?l’t only the exercise of thoughtful obser-

j0 j^jThat educatiO© is admittedly the best which

onrtfcutio»
*

5ne to cope most successfully with the difficulties

be Attstxv surroundings, and we cannot see how any candid

'jS^n^Vill deny that for this jjlrposc an accurate training

the science of common thlngb is worth all the books in

fee world. That the GoveAment system as at present

established commends itself to the sense of the people is

dear from the fact that Government schools are practi-

cally killing all competitors. As to the dread of the over-

education of the people, this is a bogy which only needs

to be stared at to vanish. Do wc find any lack of men

and women to do all sorts of work in Germany or France,

[yuiv 15,

thejudicious use ofspecimens anddiagrams,a little training
of the observing faculties of children, and the systematic
teaching of the great elementary facts of one or two
sciences would be a welcome relief to the pupils, and

‘

would do far more for their real education than a library

of reading-books.

Sir John Lubbock has given notice that he will shortly

introduce the subject into the House of Commons ; it is

inconceivable that that body will permit anything like

retrogression in the matter of education
;
they cannot do

so without being liable to the imputation of class legisla-

tion. At the best, our working men and working women,
it must be confessed, have a hard life of it, many of their

hardships resulting from ignorance of the commonest laws
and facts of nature. If we wish to make them contented
with their lot, let us lighten it by enlightening their minds
and giving them the means of making the best of tbeir

circumstances. It is against the teaching of all history to

maintain that what the retrogressionists are pleased to

call over-education will lead to all sorts of political and
social evils. It is, history tells us plainly enough, the

ignorance, and not the enlightenment, of the people that

should be feared. The better educated we are all round
the more likely are we to keep our foremost place among
nations who have already, solely by the superior educa*

tion of all classes, got ahead of us in some important

respects, and the more likely are we to continue to advance

by gradual evolution instead of by violent revolution,

which always requires a large substratum of ignorance to

work v/ith.

ARGENTINE ENTOMOLOGY
Hemiptera Argentina enumeravit novas

descripsit Carolus Berg (Curat*
' Bdhmer%arise, ex

typographic? Pauli E. Coni. Had biblopolio

gassmannii, (Frederking et Graf,
j^

ENTOMOLOGY is finding a new ce^ mos
Ayres ;

synchronous with the first paVt-01 Dr. Bur-

mei steps treatise on the Lepidoptera of the Argentine

Fauna, lately noticed in these columns, has appeared the

above work on the less popular and very much less known

order Rhynchota. In common with many entomologists,

we use this last term rather than that of Hemiptera, as

written by our author, for the following reasons. Linnaeus

or in any other country where the people have a really

substantial education? In nearly every county of the

kingdom are local scientific societies, many of which are

composed mainly of working men who have educated

themselves into whatever they may know of science ; but

we have yet to hear that they are more discontented with

their position than unlettered Hodge. The real truth is,

as is too clearly shown on the Continent, the better

educated the working man is, the better workman does

he turn out to be. The great mistake is to confound a

smattering with a grounding, and this, it seems to us, is

the mistake made by Lord Norton and those who side

with him, and possiblymay account for the opposition to

the Fourth Schedule. The exclusive use of such a
reading-book as Lord Norton threatens to compile would
he the best help to a smattering education ; a very few

,
boors a week devoted to a few well-selected experiments,

founded the order Hemiptera, but included therein non-

allied insects, to which the name Orthoptera was ultimately

applied by Olivier, whilst Fabricius was the first to separate

the true “ bugs,

11 under the name of Ryngota, which was

afterwards linguistically purified into Rhynchota, Not only,

however, did the great Swedish naturalist first propound

the order Hemiptera, but we are also indebted to Sweden,

in the person of the late Prof. Stil, for gathering together

with critical and exhaustive care the descriptive work Of

an intervening century, and, by the help of a splendid

,

collection formed at Stockholm, reducing the classification

'

to a system, and making the study of the order a possi-

bility. It is this system which is followed by Prof Berg

in the modest work under notice, which is not a mono-

graph, but rather an enumeration of the known speck*,

accompanied by descriptions of new ones. The

therefore special in its character and oUsslficatory
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aim
$
no biological conclusions are attempted nor struc-

tural details given, save such as appertain to generic or

specific diagnosis. Its value therefore is to the student

m. thelocal fauna and the generaliser in the study of

geographical distribution.

The work of course must be considered to a certain

extent as introductory only; many species will necessarily

be discovered and added to the fauna, whilst of those

described it is equally probable that some will prove of

synonymic value only. The last conjecture becomes

almost a certainty when an estimate is made of the diffi-

culties under which Prof. Berg must have worked, so far

rekxfoved from all the large collections, identifying or

separating frequently by the help of poor descriptions,

with the impossibility of examining the original types.

His descriptions however are very clear, and have as a

rule appended the differentia specifica from a nearly allied

form. It is much to be regretted that this course is not

more usually followed by some other entomologists, and
it would almost appear in many cases that from being so

frequently told by the biological philosopher that descrip-

tive is the lowest form of scientific work, that the

describers themselves in despair had done the work in

the very lowest manner. It was well said that “ some see

differences and no resemblance, others resemblance and
no difference, whilst some again can see neither the one

nor the other,’ 1 and thus the help acquired from comr

parative diagnosis appended to an exhaustive description

becomes the more necessary when it is not possible to

give a figure of the species. Whatever conception may
apply in the mind of the individual worker as to the much
vexed term “species,” it is at least to be expected that

the limits of variation can only be estimated by one who
has thoroughly studied a group and knows some little of

their life histones. It is in this field that the specialist

should really be considered a prophet, and in entomology

there are not only families but even genera which are so

peculiar and unique in the variation of their species that

the variable might with advantage be added to the

structural diagnosis. In the Rhynchota this is extremely

applicable, even structural characters which are constant

and specific in one genus being variable and of no specific

value in another, whilst colour and size, generally of no
moment, are in some few instances beacons which denote
specific differentiation.

In studying a work of this nature we become sensible

of the vast unexplored field of entomology. We here

possess the identifications and names of the forms consti-

tuting a fauna, but by what methods its homogeneity was
secured remains still to be discovered. Which species

or genera are even pleistocene forms which have been

introduced by man, or by other means of involuntary

migration, we have at present no record. The inter-

dependence on the botanical geography of the district

must always be a factor in the distribution of the non-
caraivorous forms of the Rhynchota, and the meteoro-

logical conditions of a country will in future be more
studied by entomologists who are investigating local

Berg has introduced a valuable addition to his

wqjk iff the descriptions, where possible, of immature

in this order are, most difficult to ade-

jUwcri ami we may hppe that the author in

some subsequent publication may be able to give us
illustrations of the same.

W. L. Distant

THE HUMAN VOICE
The Mechanism of the Human Voice. By Emil Behnke,

Lecturer on Vocal Physiology at the Tonic Sol-fh

College. (London : J. Curwen and Sons, 1880.)

THE object of this little book is to give singers a plain

and comprehensible view of the musical instrument

on which they perform. The author seems to have suc-

ceeded in this attempt remarkably well. He has evidently

had much practical work himself, and has especially set

himself the task of examining the action of the vocal

organs during singing by means of the laryngoscope, and
his record of his own expesjpp* in Requiring the use of

that beautiful instrume^j^tot only Interesting but of

much practical value,

devoted to the teachi:

action of the vocal lii

especial reference to tl

section of the book is

the laryngoscope, as to the

:s ‘in prompting voice, with

ailed registers. “A register

consists of a series of tooffe which are produced by the'

same mechanism,” is hjfrdefimtion (p. 71), which is new*
and complete, and he 'jufcceeds to explain the different^

mechanism of each kind of register

on singers. There are some gooS

(pp. 17-22). All information is gtve$j

intelligible language, and illustrated^

(not all original), which atwpi
in character, in order wot,

many details at a time*]

ally introduced. The dl

in the consultation of

work of his own, and the

to all singers, and other*

how vocal tones are prodi

There are a few things

hope that they will be o
ought to be soon requii

that former musical pitch

flatter than at present,

difference was scarcely

and again on p, 70,

"

their vibrations, cut t!

them into regular wavj

words convey, even

of what happens. “ T<

is not a very intelligible

dually observed*

|ks on breathiijf*

oughout in ctfhich

burteen wo
kerdiagra *at £e

r * when the
tie eyejoQfcs ^ jf

M point escape from

|ve be
: the lungs, if

fly ref
0®* of y0Ur

Dudgeon

be point,

d ec

aut

a minor third

now sung the

:one. On p. 30,

ligaments, by
massing between

i to see how these

>rrect conception

stream ffito regular waves,19

’Afion. Theexpression should

certainly be altered, and a few lines added to convey the

full notion. On p. 37 the author seems to be wrong in

considering that glottis (or “tongue” in the singular) refers

properly to the vocal ligaments (or “tongues" in the

plural). It is merely what he terms the “ chink," or the

tongue-shaped space between the vocal ligaments as

shown in PI. X. a. He also omits to notice especially the

cartilaginous glottis between the pyramids (arytenoids)^

although it appears in Plate X. c, and XIV., XV., XV$,
On p. 44 he gives as a function of the pockets (veatghAwi

of Morgagni) that “ they allow the stream of ahr which
has just been converted into tone to expand sideways,
thereby materially adding to its resonance.’* Tfit wfrfrtft

phrase is confused and should be entire}? le-m^en
j
the
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conversion of a u stream ” into a “ tone,
11 and 11 adding*

to the **resonance ” of such a converted stream, is very

slipshod-writing. On the whole matter of resonance

(p. 46) the writer is unsatisfactory. He does not include

the cavities between the vocal ligaments and the lid (epi-

glottis) among the resonating chambers, except in the

objectionable passage just cited, and he does not enter

into the question of the modification of quality of tone by
means of these resonances. By some accident in en-

graving Plate XIII. the letterw is placed on the windpipe,

as well as on the cartilages of Wrisberg, and the vocal

ligaments are not distinct enough. All the figures, XIII.

to XVI., seem to be copied from the English edition of

Madame E. Seiler’s “Voice in Singing.” It is a pity to

waste space in such a little book on controversy. It was

hardly necessary to quote Madame E. Seiler at length

(pp. 81-90), and then controvert many of her statements.

This only tends to confuse the learner. The result

should be given from the author’s own observations, and

then, if desired, the points of difference might be explained

in a note. Similarly for the controversy about the action

jof the u wedges” (cuneiform cartilages) on p. 45, which

‘‘‘has no interest or use for a hynner^The space devoted

£to controverting Mr, Luna% ‘“Ph^jptophy of Voice”

.crfpp. 52, 69, 70), and to IfcjniiiigworTli#* hazelnut
v theory

yjof the “pockets,” andwtker bits of„<$pniroversy with Miss

yJgibUla Novdlo (p. 36)and Dr* Garreftt (p. 32) might also

m som? t**511 saved advantage,

fanes, of *kes much spai& to point mth a few minor blemishes

fro*****—<irccly detract fiW thtgonecal merits of the book,
•lotion of ch piMrh.

mi of the V,
clearJ>

ocamphor, by'n-

irreocaulon ve*-

actions of

The ~ - -

nstitutior one ^
- Amr iurrouP

1 and

S"^wiUdeny and

jb the science^
the

ana irlagiieUsiii.
'

hardly any exception

Mai work and careful

ffwj.

SHELF
of Electricity and Mag-
fW. and A. K. J ohnston,

OK have begun an exccl-

Ifcsfour sheets of diagrams in

experiments of electricity

ets are well chosen, and with
drawn ^'ind coloured. They

will be welcomed byteachets of adence classes in schools

for their clearness general excellence. Mr. Lees, who
has prepared then* !has also imbed a specially-written
“ Handbook ” to iiccfljfljafffy eaqhjlfheet. Of these hand-

books—though p&hap? useful M^uch pupil-teachers as

may have the mMfitttyfue teach a subject in

which they haveJfadnselvefJttjmr made a single experi-

ment—the less the better* The writer of them is in

bondage to the ideas of half a century ago. Take as a

specimen the following statement concerning the Leyden
jar :
—“ Suppose, then, the accumulation of electricity in

thejar to proceed, the quantity of free electricity in the inner

coating goes on also increasing, until the density of that

electricity becomes the same as the density of the electricity

of the prime conductor.” The italics are the authors
own I This is no more absurd, as a scientific statement,

than it would be to say that when a dock-sluice is opened
the water rushes in from the higher level until the muddi-
ness of the water inside is as great as the muddiness of

the water outside ; for the electric equilibrium of two con-

ductors no more depends upon the density of their

respective charges than does the flow of water upon its

of turbidity. Yet the Writer of this amazing sen-
tence styles himself “lecturer on Natural Philosophy,
Edinburgh ’M For the sheets of diagrams themselves we
have nothing but praise.

LETTERS TO THE EDITOR
[ The Editor does not hold himselfresponsiblejbr opinionsexpressed

by his correspondents. Neither can he undertake to return
,
or

to correspond with the writers of, rejected manuscripts. No
notice is taken of anonymous communications;

[ The Editor urgently requests correspondents to keeptheir tettersas
short as possible. The pressureon his space is so great Abed it

is impossible otherwise to ensure the appearance even qf com•

munications containing interesting and novelfacts.]

A Fourth State of Matter

Mr, Crookes has given .us optical evidence of the existence

of matter in a state of tenuityknown hitherto only indirectly,

and considers himself warranted in affirming the discovety of a
fourth or ultra-gaseous condition; yet it can scarcely be con-

ceded that he has demonstrated the truth of his views, or that

his recent exposition of them has strengthened his position or

satisfied the doubts of the sceptical. It is simply a question of
the use or misuse of certain specific terms, and it is difficult to

follow the logic which justifies the creation of a “ fourth state”
by thehttribution of properties not differing essentially from those
of matter in its normal condition. Before his contention be
granted it should be proved that the substance under experiment
possesses properties exclusively and inalienably its own ; as rigidly

defined as those which distinguish the solid from the liquid, or
the latter from the gaseous.

By the abstraction from his experimental chamber of a large

portion of its contents he has enlarged the interstitial spaces of

the residual gas, and thus amplified the mean free path of mole-
cular vibration from some millionths of an inch to several inches;

but beyond this extension of the path of oscillation there seems

nothing to warrant the opinion that the residual gas is essentially

other than it was before.

If this amplification of the molecular path be the feature relied

on for justifying the term “fourth state”—and this seems the

only inference—then further travel in this direction brings us to

a point easily within our conception, where the contents of the

experimental chamber shall not exceed one or two molecules

;

and it becomes interesting to know if Mr. Crookes would then add
a fifth to the other states of matter. To do so would seem the
inexorable outcome of his reasoning, and inevitably resolves the
question into one of the numerical.contents of the cnamber ; and
it rests with him to define the precise point where the ordinary

conditions cease, and the ultra-gaseous commences.
In gases, whether at the normal density, or rarefied to 3 mm.,

we have an unbroken continuity of condition
;
which, contrasted

with the solid and liquid forms of matter, is noticeable for the

bsence of any point whence a new state can be said to originate

:

would Mr. Crookes assign a vacuum of 0*999 m®. or one of

0 00003 mm. os the critical point in the attainment of his “fourth
state ” or some intermediate density?

Again, has Mr. Crookes fully recognised the distinction

between the properties of matter per se and those which are

referable to electncal agency as revealed by the experiments of

Messrs. De La Hue and Muller, where the projection of mole-
cules against the walls of the containing vessel is attributed to

electrification ; or, further, the fact that a tenuity approaching
that attained in his experimental chambers has been long familiar

to us in the case of steam of very high pressure ?

Whatever may be the solution of our speculations regarding

the ultimate condition of matter, opinion seems unanimous that

the concrete form in which it is known to us consists of an
aggregation of particles having immutable properties and com-
position, gaseous bodies being definite molecular groupings of

such particles ; and if such be the case, and the chemical diame-

ter ofthe contents of Mr* Crookes’ experimental chambers re-

mained unaltered, it is difficult, if not.impossible, to conceiveihe
existence of any further condition other than that produced by
the breaking up of the molecule into its component atoms,

London, July 9 Gio. E. NlWTOX

Permanent Record of Foucault’s Pendulum Experiment

Some four years since, while arranging a Foucaulfs pendulum
for use in the class-room, it occurred to me to endeavour to

obtain a permanent record of the experiment, and as the results

were very good, and the method simple, they may be interesting

to others. T

The pendulum um&'w**'. jAmt Vmtf lhtihdOit

»

lecture-room st the lftWHtiUttl btfftttejrf Ter
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consisted of a cannon-ball weighing about 5 lbs., i
,

fine-steel wire, whichat its upper end passed through a hole <

in an iron plug* The pendulum would continue to vibrate for

sixteen or eighteen hours after being set in motion. After

obtaining satisfactory results by using a ring of sand m the

ordinary manner, a very stiff bristle was attached to the terminal

spindle, and under it was placed a thin smoked-glass plate.

Theresistance was 'too great to allow the bristle to strike

against the plate at each vibration of the pendulum, so that the

device was adopted of fixing the plate upon a heavy brass disk

rnfhi* of being raised or lowered by levelling-screws. This

was placed under the pendulum before the latter was set in

vibration, and then carefully raised until the bristle scratched its

trace on the smoked-glass plate. After two or three oscillations

of the pendulum the plate was lowered, great care of course

being taken to avoid all possibility of rotation during this opera-

tion. At the expiration of fifteen, thirty, or sixty minutes it

was again raised, and this process was repeated as often as

desired. The inclination of tie tracings was beautifully shown,

and' its araonnt agreed exceedingly well with that given by
theory. With a heavier ball and longer wire even better results

might have been obtained, but the motion of the pendulum used

was but very slightly interfered with by the friction of the

bristle. I should not omit to mention that the details of the

experiment were carried out by Mr. F. W. Very, then a student

at the institute. Chas. R. CROSS
Boston, Mass., June 19

The Freshwater Medusa
In Nature, vol. xxii. p. 218, Trof. Allman by mistake attri-

butes to me the conclusion that Limnocodium has no marginal

canal, and that its radial canals are not pervious. A reference

to Nature, vol. xxii. p. 147, will show that in my first

publication on the subject I gave as a character of the

new genus u Radiating canals 4, opening into the marginal canal.

Marginal or ring canal voluminous.” I made the same statement

in my communication to the Royal Society on June 17, and have
not since deviated from it. E. Ray Lank ester

Artificial Diamonds
The process of building up tubes, which Mr. Mallet has been

so kind as to suggest to me through your valuable journal, has
been tried, but was unsuccessful through the same defect as
caused the failure of many of my other experiments, namely,
leakage without bursting. Some of the tubes found empty would
bear, when cold, a pressure of ten tons on the square inch with-
out leaking, showing that the gases escaped through the porosity
of the iron at a high temperature. Hydrogen and hydrocarbons
seem to go through iron at a red-heat very easily, and the direc-
tion in which I am working is to obtain an impervious coating,
or a method of •* clogging^* the iron, as seems to have; some-
times taken place in the carbon experiments.

Experiments conducted since the reading of 'my paper have
convinced me that the crystallisation of silica and alumina may
yet be carried out with ease and certainty, and when I have ren-
dered one of these processes a commercial bucccss the experience
gained in daily manufacturing operations will enable me to
attack the carbon probleinwith much more certainty of obtaining
definite results*

As I shall be writing an account of this work in the autumn
I shall feel greatly indebted to any of your readers who, if they
come across any not widely known experiments in this direction,

will kindly communicate with me, so that I may have all the
work dons in this direction before me. Suggestions such as Mr.
Mallet’s ove valuable to any worker, as the reactions of one brain

always be somewhat similar unless outside stimuli give
new directions to its activity. I am always therefore thankful for
either suggestion or corrections.

J. B. Hannay
Private Laboratory, Glasgow

Temperature of the Breath

}
Thi average temperature of the interior of the human body,

4Moor41ag to our best authorities, is 98°*$ F. What is the tem-
perature of the breath ? It might naturally be supposed that its

.MpmiijK was the same as that of the interior of the body, or
if It Ja derived from the lungs, into which it il drawto

iwm thedoMouter air. But is thfc so ?

The temperature of my body, as shown by the thermometer,
in the axilla and mouth, is normal, about 98J

0
. On rising

in the morning, before dressing or eating, I take the thermometer,
wrap it up tightly in several folds of a silk handkerchief, and
breathe upon it (expiring through the silk immediately over the
bulb of the thermometer and inspiring by the nostrils). After
five minutes of this operation I examine the thermometer, and
find that it indicates a temperature of 106**2. At 7 p.m., after

brisk walking exercise, having eaten nothing since breakfast
except a spoonful of boiled rice at 1 p.m., and having drunk
nothing but half a tumbler of water and a mouthful of ginger-
beer, I take the temperature of my breath in tbe manner
described, for five minutes. 1 find the thermometer indicates

107°. Again, immediately after dinner, at which only waterwas
drunk, the thermometer snows my breath to have a temperature
of 108°. At other times the thermometer will not rise under
apparently the same conditions higher than 102° to 10 «j°. A
temperature of 109° was obseived by the correspondent of an
American journal, but he does not mention under what circum-

stances this occurred.

Iiow is this high temperature produced? It cannot, as a

friend suggested to me, be caused by the condensation of the

moisture in the breath by the silk handkerchief, for if the

temperature of the breath as it issues from the lungs be the

same as that of the lungs themselves, *>., not exceeding 90°,

the silk, soon becoming much hotter, would rather tend to vola-

tilise than to condense the moisture of the breath. Is it caused

by the friction of the breath upon the fibres of the handkerchief?

I know of no observations to show that a high temperature would
be so caused. Is it the actual temperature of the breath as it

issues from the lungs ? If so, then it is by the breath that the
system gets rid of its superfluous caloric. For this elevated
temperature is not communicated to the blood oxygenated in the
lungs ; the blood in the left ventricle of the heart (which receives

this oxygenated blood) being, according to some physiologists,

lower in temperature than the blood in the right ventricle, which
has not yet entered the lungs/

The few experiments I have made seem to show that the
temperature obtained as above described is higher when the
surrounding air is warm than when it is cold. This looks as if

more caloric passed off by the breath when less can escape from
the general surface of the body.
How these high temperatures are produced in the lungs, if

they are developed there, is a mystery. Perhaps some of your
readers may be able to explain.

53, Montagu Square, May 27 R. E. DUDGEON

Reversals by Memory
I should much like to know if it be a common thing for

people to reverse the positions of objects in the memory. An
artist, on returning from the National Gallery, painted the
Thniraire from memory. Taking his picture to-compaxe it with
Turner’s, he found to his surprise that he had reversed the

positions of the ship, tug, sun, &c, His daughter tells me that

if she wants to refer to a passage in a book she as often looks
for it on a left-hand page, while it is on a right-hand page, or vice

versA . Another lady, on looking at a wood-engraving made from
a sketch which she had seen some time previously, asked if tbe
engraver had not reversed everything? These are the only cases
known to me.

Is the following universally true?—
I.et some one write with a blunt instrument the letter P on

your forehead, or anywhere on the front half of the head from ear
to ear, and the P must be written backwards tutyou to u see " it

correctly. But if it be written anywhere at the back of the
head, it must be written correctly bom for you and tbe writer to
read it. The change takes place abruptly in a line over each
ear. George Henslow

Toughened Glass

ThE night before last a lady of myywmily emptied a
powder composed of 7} grains of carbonate of potash At
grains of carbonate of soda into a (tumbler of wha&iaj
toughened glass less than half full ©£/edl4 water. AT
the mixture shedrank the contents/leaving a etl*er \

the tumbler, and then placed theJfanpty
her tide within perhaps a footo^fb^ detente/
five inmates afterwards a sharpyfepfosienoccafed.
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all in the loom. We found the tumbler shattered iitfo fragments,
the body of the glass ripped up, as it were, into several Ian*
ifveghto<urved pieces, and the bottom of the tumbler broken
into pieces more resembling thick rough ice than anything
die. Query : Was the explosion caused by the inherent

properties of the toughened glass, or by the contact of potash,
•oda, the silver spoon, and proximity to a lamp, the heat from
which was very slight, indeed scarcely perceptible to the band at

the spot where the tumbler stood ?

The accident might have been very serious, for pieces of the
glass Hew to within a very few inches of the lady's face. A
solution of the cause of the explosion is therefore of considerable
importance to all who may have occasion to use vessels of this

peculiar glass. Noble Taylor
Sunninghill, July 7

Great Meteor

A meteor of extraordinary brilliancy was seen on Friday,

July 9, about 8*20 p.m.—almost in full daylight, the sun having
onlyjust set—by the Rev* Mr. Lloyd-Jones, who kindly took me to

theplaoe of observation and gave me the following particulars :

—

The meteor was quite half as large as the full moon, of dazzling

light-blue colour. It moved slowly in a path inclined about 10*

to the horizon, from left to right, and emitted a train of ruddy
sparks. Mr. Lloyd-Jones was looking in the opposite direction,

and had time, after his attention was called to it by a friend, to

turn round and see the last io° of the path. The total duration

may have been ten seconds and could not have been less than
five, the meteor dying out slowly. The point of di- appearance
was carefully noted and referred to some trees about 200 yards
distant. 1 afterwards found it to be in true azimuth N. 694* E.,
altitude 9

0
. No detonation was heard. The place of observa-

tion was about two-thirds of n mile east of the Royal Observa-
tory, Greenwich. G. L. Tupman

Iron and Hydrogen

May I be allowed to point ont that the question of the

occlusion of hydrogen in steel, and its influence in hardening,

has been discussed by Mr. Wa Anderson in his report to the

Committee of this Institution on the Hardening, &c., of steel.

At the last meeting of this Institution Prof. Hughes stated

that his experiments did not support the hydrogen theory, but

rather the view that hardened steel was an actual alloy of carbon
and iron, unhardened steel a mixture only. I may add that

experiments are now in progress, designed to test the truth of

this latter view. Walter R. Broivnr
Secretary

Institution of Mechanical Engineers, July ! 2

The Stone in the Nest of the Swallow

The swallow stone is the agate pebble, called in French
ch&edoine—the name given to the chalcedony (Nature, voh xxi.

P. 494), but the same virtue i » attributed to the swallow herb.
This is the Chelidottium tnajus, about which Britten and
Holland, in their ** English Plant Names,*' give the following
quotation from Lyte :

—

“

Chelidonium, that is to say, swallow-
herbe, bycau-e (as Plinie writeth) it was first found out by
swallowes and hath healed the eyes and restored sight to their
young ones that had harme in their eyes or have bene blindc.”

Iittre, in his great Dictumnaire
,

gives two quotations, in
which Chlledaine is u>ed in a botanical sense :

—

Se vus avez as oils manjue
Vpunc prenez cekdoine et rue."

y
MS, St. Jean, 13/A century.

4t Aussi les guerit le jus de cheledoine, le lait de tithymal."

—

Fare, v. 21, 16/A century

,

He also gives its meaning as the name of a precious stone, and
*dds: “ Petits cailloux ppartenant aux agates, on dit aussi
pojra d’hirondelle." With respect to its etymology he says

h front Se hirondelle, k cause
****. ^jrondelle sfc servait de cette plante poor rtodre

v » V William E. aTaxomFern Bugle, High* Bronghtoto, Muchestcr

THE CARIBBEAN SEA
'THE Coast Survey steamef Blake, Commander J. 'R.
A Bartlett, U.S.N., Assistant Coast Survey, recently

returned from a cruise taking soundings, serial tempera-
tures, &c., in the course of the Gulf Stream, under In-
structions from C. P. Patterson, Superintendent Const
and Geodetic Survey, has brought very interesting data
in regard to the depths of the western portion of the
Caribbean Sea.
The depths and temperatures obtained last year in the

“Windward Passage w between Cuba and San Domingo
were verified, and a few hauls of the dredge taken
directly on the ridge in this passage. The data obtained
render it very probable that a large portion of the supply
for the Gulf Stream passes through this passage, ana
that the current extends in it to the depth of 800 fathoms.
A few lines of soundings with serial temperatures were
run from Jamaica to Honduras Bank, vid Pedro and
Rosalind Banks, and it was found that the temperature
of 39 i°, obtained at all depths below 700 fathoms in the
Gulf of Mexico and the Western Caribbean, could not
enter through this portion of the sea. But the tempera-
ture at the depth of 800 fathoms on the ridge in the
“ Windward Passage" between Cuba and Hayti was
found to agree with the normal temperature of the Carib-

bean and Gulf of Mexico, viz., 39$°. Soundings were
taken between Hayti and Jamaica, developing a general

depth between these islands not exceeding 800 fathoms,

except where broken by a remarkably deep channel con-
necting the waters of the main Caribbean south of San
Domingo with those north of Jamaica. This channel
runs close to Hayti with a greatest depth of 1,200fathom^
and a general depth of 1,000 fathoms. Its course is

northerly along the western end of Hayti, where it does
not exceed a width of 5 or 6 miles ;

thence westerly,

south of Navassa Island, with a tongue to the northward
between Navassa and Foxmigas Bank, and another to

the westward between Foxmigas Bank and Jamaica.
A line of soundings was run from San Iago de Otba

to the cast end of Jamaica, where a depth of 3,000
fathoms was found 25 miles south of Cuba. This deep
place was found by subsequent soundings to be the

eastern end of an immense deep valley extending from
between Cuba and Jamaica, to the westward, south of
the Cayman Islands, well up into the Bay of Honduras.
The Cayman and the Misteriosa Bank were found to be
summits of mountains belonging to a submarine extension

(exceedingly steep on its southern slope) of the range
running along the south-eastern side of Cuba. This deep
valley is quite narrow at its eastern end, but widens
between the western end of Jamaica and Cape Crib,
where the soundings were 3,000 fathoms within 1 5 miles
of Cuba, and 2,800 fathoms within 25 miles of Jamaica.
Near Grand Cayman the valley narrows again, but within
20 miles of this island a depth was found of 3428 fathoms.

The deep water was carried as far as a line betwetn
Misteriosa Bank and Swan Islands, with 3,010 fathoms

within 15 miles of the latter. On a line between
Misteriosa Bank and Bonacca Island there was a general

depth of 2,700 fathoms, and a depth of over 2,000 fathoms
extended well into the Gulf of Honduras. Between
Misteriosa Bank and Chinchorro Bank the soundings
were regular at 2,500 fathoms. North of Misterrola and
Grand, Cayman, to the Isle of Pines and Cape Siua

Antonio, the soundings were generally 2,500 fwhojfcj.

The serial temperatures agree, in relation to depttb Wffli

those obtained in the Gulfof Mexico, by Lieut. Commander
Sigsbee, and in the Eastern Caribbean by Comiriander
Bartlett ; decreasing from the surface to 39$° at yob
fathoms, or less, and constant at that temperature for &
depths below 700 fathoms. At greater depths than ficp

or 700 fathoms the bottom eras always found to m
calcareous oose composed of Pteropod Adis with a
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particles of coral. These Pteropod shells, as noted in

previous expeditions by different nations, appear to De an

wnpotftant factor in the determination of the movonents

ofgreat bodies of sea-water. The ndge at the “Wrnd-

Jwara Passage " is bare coral rock, and on the south side

the Pteropod shells were found to be much more

numerous than to the northward of the ridge. Soundings

and serial temperatures being the special objects of the

goucue* dredgings were only incidentally attempted for

the purpose of reconnoitring, as it were, the ground, and

it was found that the area passed over was not nearly so

rich in animal life as that in which dredgings were taken

last year under the lee of the Windward Islands at the

eastward of the Caribbean Sea.

The development of the extraordinary submarine valley

in the western Caribbean Sea is a matter of great

htterost considered as a physical feature. This valley

extends in length 700 statute piles from between Jamaica
end Cuba nearly, to the head of the Bay of Honduras,
with an average breadth of 80 miles. Curving around
between Misteriosa Bank and Yucatan, and running
along.between Cuba and the ridge of the Caymans for a
distance of 430 miles, with a breadth of 105 miles, it

covers an area of over 85,000 square miles
,
having a depth

nowhere less than 2,000 fathoms, except at two or three

prints (tne summits of submarine mountains), with a
greatest depth, 20 miles south of the Grand Cayman, of

3,428 fathoms, thus making the low island of Grand Cay-
man, scarcely 20 feet above the sea, the summit of a

mountain 20,568 feet above the bottom of the submarine
valley beside it—an altitude exceeding that of any moun-
tain on the North American continent,, above the level of

the sea, and giving an altitude to the highest summit of

Blue Mountain in Jamaica, above the bottom of the same
valley, of nearly 29,000 feet, an altitude as great, probably,
as that of the loftiest summit of the Himalayas above the

level of the sea.

For the deepest portion of this great submarine valley

the Superintendent of the Coast and Geodetic Survey has
adopted the name of “ Bartlett Deep.”

ALBANIA AND THE ALBANIANS
A BOUT the dawn of authentic history the Balkan

peninsula seems to have been mainly occupied by
two kindred Aryan peoples— the Hellenes in the south,
the Thrako- Illyrians in the north. Since then, or, say,
for some 3,000 years, this region has been swept by more
numerous tides of migration than almost any other
country on the globe. Some of these waves, such as those
of the Kelts 300 years before, and of the Goths 400 years
After, the Christian era, receded without leaving any
permanent traces behind them. Some, such as the
Romans, are still represented by the Dako-Rumanians of
the Danubian principalities ana their southern kinsmen,
the Zinzars or Kutzo-Vlachs of the Pindus range and
Thessaly, Others, such as the Ugrian Bulgars, have

1

been absorbed or assimilated to the Slaves, intruders like I

fhemselves, while others again have either resettled the
land, as, for instance, the Serbo-Croatians, or else, like

the Osmanli of Tfirki stock, have seized the political

Control without making any serious attempts at colonisa-
tion. The result is a condition of things absolutely with-
tOut a parallel elsewhere—an utter chaos of races, languages,
religions, a clash of social interests and national aspira-
tions, which has long threatened the peace of the world,
and the means of reconciling which the wisest heads have ,

‘hitherto failed to discover. 1

./But beneath and above all these strange vicissitudes
endless complications the two relatively aboriginal

im^ents of the population still here and there hold their
JmijuL The Hellenes have doubtless been largely

almost everywhere on the mainland,1 although

.pniat one Slavic ct lTdiome gfeAri fat am longue Steve ”

even here the old Dorians are still believed to survive in
the Zakonians of the Spartan hills and the Mainotes of
the Taenarum peninsula. The northern branch, also, of
what has not inaptly been called the Thrako-Hellenic
family still predominates, and even retains a certain
vitality, in the Albanian highlands. Thracians, Pseonians,
Dardanians, Moesians, and all the other eastern and
northern members of the race have long been extinct as
independent nationalities

; but the Illyrian or western
branch still continues to be represented by the Shkipetars
in their original home, on the south-eastern shores of the
Adriatic.

The term Albania, it is needless to say, possesses no
administrative significance, nor even any very strictly-

defined geographical limitations. It is purely an ethno-
graphic expression, though even in this sense no longer
quite conterminous with the people from whom it is

derived. In its widest extent Albania stretches from the

Montenegrin and Servian frontiers southwards to Greece,
and from the Pindus, Grammos, and Char Dagh ranges
westwards to the coast Within this area are comprised
three nearly coincident physical and ethnical divisions,

for everything here seems to run in triads, so that the
more technical data necessary to understand a somewhat
intricate subject may be conveniently summed up in the
subjoined series of triplets ;

—

I. Three Natural Divisions.— i. Upper Albania,
reaching as far south as the river Shkumbi, about 410 N.
lat., and mainly comprised in the Drin basin. 2,

'

Central
Albania

, between the Shkumbi and Voyussa rivers,

mainly in the Ergent basin. 3. Lower Albania, or
Epirus

,

l thence to the present Greek frontier (Akarnania).
II. Three Political Divisions. — The Turkish

vilayets of Isgodra (Sku^i), Monastir or Qosowa
,
and

Yanina
,
the two former 3fetching eastwards beyond the

actual limits of Albania proper, most of the third awarded
to Greece by the Berlin Conference, which has just con-
cluded its labours in connection with the settlement of

the new Turko-Greek frontier.

III. Three Great Lakes.—Those ofSkutari, Okhrida,
and Yanina, convenient landmarks, a curve described
through which from about Antivari to Prevesa, both on
the coast, will roughly mark the inland frontier line of
Albania proper.

IV. Three Main Racial Elements.—!. The old
Thrako- Illyrian, now everywhere largely intermingled
with 2, The Slav (Serbo-Croatian branch) in the north,
and with 3, The Hellenic (Dorian branch) in the south.

V. Three Collective Ethnical or National
Names.— 1. Shkipetar

,
the most general national appel-

lative of the people, whence Shkiperia (in the Northern
dialect Sipenia) the country, and Shkipeia, the language ;

from root Shkip, Shkup = rock ; compare Greek, tntAmKoe

;

Latin, scopulus

;

and Ptolemy's old Dardanian town of
Skupi. Hence Shkipetar -* hillmen, highlanders, ac-
cording to the most accepted interpretation. 2. Albanian,
unknown, at least in this form, to the natives, yet of
respectable antiquity, and now mainly current in the
of Europe and Greece. The word is usually referre^r
the Keltic or Aryan root alb, alp — height, snowy rl
and has been connected with Ptolemy’s Albani, rfSS
tribe whose chief town was Albanopolis, northfj
the Lychnitis Palus (Lake Okhrida). As a gen'^** .

it occurs first in the Byzantine waitings of V V' *

century under the two forms 'AXfiaPol an™101**

.4 he ohfl,
*

1 That is, *Hircipot, or “ Mainland/* so called no dVel hr
Greeks of the adjacent island of Korkyra (Corfu) ft*

Kedrenut, Skylitres, Anna Comnena. In Geoj\^
c. 68) occurs the expression t& twv *Aj>0ovit£»' m
or Arbernia for theland, and Arbereshi for the Ae eXteBtHQNwflPWP^
amongst the Northern Albanians, and must Ka
general, for the various Albanian ooloniet i

latter half of the fifteenth century even*
Arbcresh, and their language Arorishu -

*Ap0mwtrta and *Ap$awvnis are
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and froth Bit latter seems to have been formed, 3,

Atn&i&UBto general Turkish designation, though more
sttldtjyapplicable to the Muhammadan Albanians. Thtfi
Arnlfcut, Albanian^ and Shkipetar, all traceable to roots

meaning rock, height, would be practically synonomous,
and apuy descriptive of an essentially “ highland ” race.

VI. tores main Ethnical Divisions.— i. Gheg
(Gepides) in Upper Albania, as far south as River
Shkumbi, and penetrating eastwards across the Morava
Valley nearly to Sophia, with detached enclaves in Servia,
but on the other hand partly Slavonised on the Montene-
grin frontier. Elsewhere the Ghegs are taken as the
purest representatives of the old Illyrian stock. This
word* Bit origin of which is unknown, was a term of
cotttfcippt originally applied to them by their southern
kinsmen. It has thus come into general use, although
never employed by the people themselves, who use either

th&' collective designation Shkipetar or the particular

name of their tribe. 2. Toshk or Task (Toskides) in

Central and Lower Albania, wherever not Hellenised.

Originally confined to the Toskides proper of Toskeria,

a small district on the right bank of the Lower Voyussa
north-west of Topcdelen, this word has also gradually

acquired general currency, and so far differs from the

corresponding Gheg that it is accepted and used by the

people themselves, at least throughout the whole of the

Voyussa basin. 3. The Epirots of the Vilayet Yanina
from the remotest times largely intermingled with the

Dorian Greeks, and now almost completely Hellenised.
The term is of course rather geographical than ethnical,

but very convenient in view of the political changes
now.pending in this district. In connection with these

changes it will be useful to note that the Pindus range
between Epirus and Thessaly kj .occupied by the Kutzo-

Vlachs (the Kara-Guni or “Blais Capots '’.of the Turks),

with decided Hellenic proclivipes,
v
religious, political, and

social, though still speaking k corrupt Rumanian (neo-

Latin) tongue. Even in Epirus the Toshk itself, wherever
still spoken, is largely mixed with Greek elements, and
most of the Toshks themselves are here bilingual, speaking

Greek and their mother tongue indifferently, while in

Vanina, capital of the vilayet, Greek has long been
supreme. Consequently the contemplated transfer of this

territory to Greece, with which it has been uninterruptedly

associated from prehistoric times, 1 cannot seriously affect

the integrity of the Albanian race or do any undue
violence to their legitimate national aspirations.

VII. Three Religions : 1. Muhammadan every-

where, but rather more general in the south than the

north ;
2. Orthodox Greek

,
almost exclusively in the

south; 3. Roman Catholic, of Latin rite, almost exclu-

sively in the north. From this it follows that the Ghegs
afe partly Moslem, partly Roman Catholic ; the Toshks
partfr Moslem, and partly Orthodox Greek

;
the respective

numbers being as under, as far as any such estimates can
at all be depended upon in Turkey :

—

Tftrki stock
;
but the converse is very far from bdxtg

case, for we see from this table dtat ih Albania alOfce

there are no less than 1,000,000 Muhammadans'who are
not of Tftrki, but of Illyrian stock, apart always frdn a
few Osmanli officials and others in the large ioirafc''

"

Tribes.—It is not a little remarkable that the coqntfy
which might almost be regarded as the cradle of European
civilisation has itself remained nearly stationary since the
rude Dorians issued forth from the mountains of Epirus
to the conquest of Peloponnesus. Of all the westeti
Aryans the Albanians alone have remained in a semi-
pastoral state, and retained die primitive tribal organisa-
tion. Both branches of the race, but especially the Ghegs,
are still divided into a considerable number of phix or
phar9

l that is, clans or septs, some of which, such as the
Suliots in the south, and the Mirdites in the north, have
acquired historic renown. George Castriota,the Scander-
beg, or “ Alexander the Great” of the Turks, who almost
single-handed for thirty years stemmed the torrent of
Osmanli conquest, was Prince of the Mirdites, and* the
astounding valour and self-devotion of the Suliots form
one of the most stirring episodes in the Greco-Turkish
wars during the early part of the present century. Recently
also such tribal names as those of the Klementi, Hottt,
Dukazin and others have been heard of in connection
with the present political troubles on the Montenegrin and
Albanian frontiers. As such troubles are likely to be of a
protracted character, pending the definite settlement of
the new northern and southern frontier lines, the readers
of Naturl will probably be glad to have in the annexed
table a complete classification of all the Albanian tribes

' Mikdites :—Dukazin ; Dibri ;\Mats or Matia ; Oroshi

|

Fandi
;
Kushneni, Spachi ; Kuchi

w

5

I Pulati :—Giovagni
;
Planti ; Kiri ;

Summa
;

Topluna ; Dushmani ; Shalla ; Shoshi

]

Other semi- ) Klementi ; Ilotti ; Shrelli ; Kastrati

|
independent > Rechilubo ; Rioli ; Posripa

;
Kopliki

t tribe*. J
Grica Gruemir ; Busagwit ; Grudda ; Trepchi

£ ( Todiks proper of Toskeria ; Yapides or Liapes;

5? ( Kheimariots ; Khamides or Khumis
o ^Tyames; Suliots

Of all the tribal associations by far the most important

are the Mirdites, who, although numbering scarcely over

20,000 altogether, form a powerful political factor in the

country. They constitute a Roman Catholic oligarchy,

whose chief town is Orosh, where resides their prince or

chief. The confederacy is fully recognised by the Porte,

to which it is tributary. Amongst them has long been

prevalent the custom of marrying none but Turkish, or
rather Muhammadan, women, carried off from the plains

and baptised in the mountains. Their territory Iks

chiefly south of the Drin, and with the Pulati (“Men of

the Woods ”), Klementi, Hotti, and other highland tribe*

between the head streams of that river and Lake Skutari,
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as tbc River Pavla,1 and the Khamidi or Khanus between

tbs Pavla and Kalaraa Rivers over against Corfu. Many
of the Khamids. however, have already been Hellemsed,

and the rest form detached communities everywhere

snrroonded by Greek-speaking populations, as correctly

indicated on the ethnological map of European Turkey

and Greece recently published by Stanford of Charing

Cross.
Including the Albanian colonies since the fifteenth and

sixteenth centuries settled in South Italy and Sicily, and

many scattered Toshk settlements in the Morea, Attica,

Euboea, and the Archipelago, the whole race numbers at

present considerably over a million and a half, as under :—

Upper Albania (Ghegs) 700,000
Central and Lower Albania (Tosks) 680,000

South Italy and Sieity 180,000

Greece and Archipelago 90,000

1,650,000

Language.—The broad distinction between the north-

ern and southern branches of the race—Illyrians or

Ghegs, and Epirots or Toshks—dates from the earliest

historic records, and was clearly recognised by antiquity.

The parting line between the two was much the same
then as now, being fairly indicated by the famous Roman
road, the Via Egnatia, running from Dyrrachium (Durazzo),
on the Adriatic, through Okhrida and Bitolia (Monastir),
to Thessalonica (Saloniki), on the Aegean. North of this

great highway dwelt the Illyrians, Dardanians, and
Paeonians, all closely allied in speech, south of it the
Epirots and Southern Macedonians, also represented as
originally of kindred speech and like customs, though
both were later on largely Hellenised.2 The difference

between the northern and southern dialects still persists

in Albania, where alone the Thrako-Illyrian language
survives, the Gheg and Toshk standing in much the same
relation to each other as High to Low German, or even
to Danish. Hence the extreme northern and southern
tribes are almost mutually unintelligible, although the
the Toshks and Ghegs of the border districts (Ergent and
Shkombi valleys) are able to converse together. The
Italo-Albanian Demetrius Kamardas accordingly takes
the speech current in this central tract as the common
41

Illirio-Epirotic v standard.3

The linguistic affinities of Albania were long a source
of great trouble to philologists, and its claims to member-
ship with the Aryan family were only finally established
beyond dispute by J. G. von Hahn. 4 But its position
within the family itself can scarcely be said to have vet
beta satisfactorily determined. Bopp 5 compared it, after

hi*' usual method, chiefly with Sanskrit, while others have
rtgafdtd it as simply an archaic or even a corrupt variety
ofCreak.* The truth would seem to lie between these
extremes, and a more exhaustive study of the subject will

probably show that in Albanian we have the only surviving
link between the Asiatic and Graeco-Italic branches of
the Aryan family. An analysis of the southern dialect

shows that of its roots about one-third are common to

jfeolic Greek, one-third to Italic, Keltic, Teutonic, and

* Hvt Vm Ptolemy*! Albanopolis, and here is a maritime canton st11

caUed Anevia or Arben, and in Gheg Arberia, that is, Albania The inter-

r apd / is a prevailing feature in Albanian, as in French, Chinese,

our left the

Ilow the V* Egnatia, we have on our right the peoples of

fffe* o® the SicLao Sea as Car as the Gulf of Ambracia, and on

iufew Paeomum**
^ **** p00pi#* °f region as far as

1 di GrammatologU comparata sulla Lingua Albanese,*1 Leg.^ ,8i4-

t otfws the anonymous author of tte Introductory ttfeaita to
EthnoWfioal Map, who (p. S) speaks of the Albanian as
iMlr Original and elementary condition/

1
a fact “now dearly

HiV by tUstiidjr of the Albanian (SfaOect which modern com-

ttjfrff Jpg shown to H tat mfithfr ww if H*tknk

Slavonic, the rest consisting of an unknown element
assumed to represent the speech of the ancient Thtako-
Illyrians. The Italic, Keltic, Teutonic, and Slavonic
words may be referred partly to their common Aryan
inheritance, partly to contact possibly in prehistoric,

certainly in historic times—the Keltic invasion third
century b.c. ; Gothic irruption under Alaric ; Roman rule
of five centuries

; Serb occupation of UpperAlbania to the
Drin from 640 to 1360 a.d.

; Bulgarian occupation of the
central districts till 1019.

But what has been called the iEolic Greek element
seems rather to date from a common pre-Hellenic period,
for it often presents a more primitive phonetic system,
and more archaic grammatical and lexical forms than
the oldest Greek extant—forms which cannot be derived
from Greek, but which are intermediate links between
Hellenic and Asiatic Aryan. Thus the Albanian bolnesa
= will (noun) explains the Greek £ovXo/uu for iSoXso/iai,

connecting it with the Sanskrit vamamai

\

Alb. dera »
door, stands between Gr. Qvpa and Sans, dvdra; Alb. neta
or nicr * man between Gr. h-vrjp and Sans. nor. Here
the organic a has become e both in Alb. and Gr., but Alb.
has not taken the prosthetic a, a sufficient proof that it

does not derive from, but belongs to an older period than,

Greek. Grammatical forms point in the same direction.

Thus the Alb. genitive in iye, as mattye = ofhim, answers
to the Sans, sia, sya

,
and to the old Gr. uo, to, 010 =* ov,

as in c'/ie?o, c/aco, fpoio, lpov . The numerals, often so
instructive in comparisons of this sort, place the matter
in a still clearer light Thus Alb. nye, nya -» one «* Gr. its

for neutral tv
;

Karrtp <-four, has the organic k
,

which in Gr. becomes t (rerrao-cr), Sans, katvar, katur,
Lat. quatuor. Compare also Alb. gvash-tc six with the
Sans, shush and Gr. where the Alb. g forms the inter-

mediate stage between the original sibilant and the Gri
rough breathing. In shetta-te seven Alb. retains the
sibilant, here standing on the same level as Sans, saptdn,

as compared with Gr. irrrd for «r«m£
In other instances Albanian shows great corruption

and phonetic decay, as might be expected in a rude, un-
cultivated tongue never reduced to writing till quite
recently. But the corruption and decay always proceed
on different lines from those followed by Greek in its

evolution. Thus Alb. mu te (Skutari dialect nan) and
Gr. cWa * nine, have both lost the digamma preserved
in the Sans, ttavan, from which each flows in independent
channels : Alb. nefan, nean, n£n, nanj Gr. dwtfav, dvpPtL

dwta
,
eWa, here prosthetic a causing reduplication aba

loss of final v.

The general tendency of Albanian, as of French, is

towards short and contracted forms, the suppression <*f

middle and weakening of final vowels to e mute or eu.

This, combined with a somewhat barbarous system of

orthography, half Greek, half Latin, which has here been
replaced by a simple phonetic system, gives the kutasagW

a decidedly rough and uncouth look, though it is By ha
means deficient in harmony, and what Kamardas finlely

calls a certain Hellenic "aura," so that uat times we
fancy we are listening to Greek instead of Afbankh
utterances.) 1

The determination of the true position of Albafciah'ttfc

of such importance in the history of Aryan speedTthbt <

the reader will probably excuse this somewhat
excursus. K
Type.—From many of the foregoing indications k ia

obvious that the Albanians can by no means be regardM
as a pure race. In popular work* of travel or HetiwA i

certain halo of romance is thrown over the

are represented as endowed with almost ^lasm'eyMMMr^
of form and beauty. This is to some exteabta|IRMIj|f^
south, where intermixtuVfe With the
could scarcely be otherwise than
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the mtmm north, where the elements here absorbed
belonged to some of the best Slav blood—Serbs and
Montenegrins. But the plain and often even repulsive

features met with in some of the central districts would
jfff» to point at fusion with the Ugrian or Volga Finn
Bulgarians, whose headquarters were at Okhnda, and
who at that time (8th and 9th centuries) had not yet been
Slavonised Nevertheless, the Albanians are on. the
whole a fine and even a handsome race, with long head,
oval face, long thin nose, rather high cheek bones, small
eyes, generally grey or blue, hair often fair or light brown,
long neck, broad chest, slim and upright figures. But
descriptions of course vary with the experiences of the
observer. Thus while Pouqueville speaks rather of black
eyes, others describe the Toshks as essentially a blue-eyed
and light-haired race. In general the purest type is found
in the district between the Shkumbi and Voyussa, where
Kamardas says that the language also is spoken in the

greatest purity. North and south of this district both

people and language are more or less intermingled with

Slav and Hellenic elements respectively.

A. H. Keane

REPORT OF THE BRITISH MUSEUM
'TfcHE Parliamentary Report of the Trustees of the
* British Museum, which has been lately issued,

tells us that during the past year much progress has
been made in arrangements for removal of the natural

history collections, and in preparations for their re-

ception in the new buildings designed for them at

South Kensington. New cases and fittings have been
provided and erected for the departments of botany and
mineralogy, and in part for that of geology; and the

transference of these three collections to the new museum
will probably be effected in the course of the present year.

The galleries vacated by these collections will be at once
made use of for the exhibition of objects of archaeological

interest which have been accumulating for many years,

and from want of space have been stored away in imper-

fectly-lighted rooms in the basement of the British

Museum.
The whole of the zoological and geological portions of

the India Museum at South Kensington, together with

the friezes from the Amravati Tope and other remains of

andent sculpture, have been made over by the Secretary
of State and Council of India to the Trustees of the

British Museum. The sculpture will be exhibited in the

Museum ; the zoological and other collections have been
removed to the New Natural History Museum at South
Kensington.
Turning to Prof. Owen's special report on the depart-

ments of natural history, we are tola that part of the

work during the past year has been that of the prepara-

tion of the collections for the pending transfer to South
Kensington.
In the department of zoology Dr. Gunther informs us

that not less than 45,881 specimens have been added to

the several parts of the collection ; of this, however, more
than half is attributable to the collection of exotic butter-

flies, bequeathed to the nation by the late William
Chapman Hewitson. This is one of the most extensive

and valuable collections of this group of animals that has
ever been formed

;
it consists of 24,624 specimens refer-

able to 5,795 species, many of which have been described

by the testator in his Exotic Butterflies,” “ Diurnal

Lcpidoptera,” and other works. The collection is in a
perfect state of arrangement and preservation, and by
Mr. Hewitson’s direction a catalogue of its contents has
been prepared and printed at the expense of his estate.
The testator attached to this bequest the condition that
tpe collection should be called the u Hewitson Collec-
ts®* and should be kept in good order, preservation,
ago condition, and in the same cabinets, and in the same

order and arrangement, and .underthe same nomenclature
as they should be at the time of his *decease, until the
expiration of twenty-one years fromthat time.

Another important addition to the national collection of
insects made during the last parliamentary year was the
Wollaston collection of St. Helena Lepidoptera, consisting
of 364 specimens, and including types of thirty-eight

species, collected and described by Mrs. Vernon Wol-
laston. This must be regarded as one of the most
important acquisitions of last year, as the accurate and
perfect knowledge of the fauna and flora of so isolated a
locality as St. Helena at a given period will enable future
investigators to determine exactly the changes which are
taking place in oceanic islands, not only with regard to

the composition of their fauna and flora, but also with
regard to the specific characters of the animals and plants
imported into them.
Four additions have been made to the well-known

series of zoological catalogues in 1879, namely, the fourth
volume of Mr. Sharpe's “ Catalogue of Birds”; an octavo
volume by Mr. C. O. Waterhouse, containing descriptions
of typical specimens of coleoptera, illustrated by coloured
plates ; a volume containing descriptions of a number of
new species of hymenoptera by the late Mr. Frederick
Smith, which the lamented author left nearly ready for

publication at the time of his death ; and the third volume
of Mr, Butler's u

Illustrations of Typical Specimens of
Lepidoptera heterocera”
Mr. Waterhouse’s report on the Geological Depart-

ment and Mr. Story Maskelyne’s on that of Mineralogy
succeed that of Dr. Gunther, but we observe nothing of
very special interest contained in them. Mr. Carruthers’
report on Botany records an important addition to that

department in the shape of the extensive herbarium of the

late John Miers, F.R.S., &c., the distinguished botanist,

which he bequeathed to the Trustees. It contains the
types of the species described in his numerous systematic
works and memoirs, as far as they were in his own pos-
session, together with an extensive series of South
American plants from various collectors, and many valu-
able collections from other regions of the world. Besides
the plants Mr. John W. Miers has presented to the de-
partment the large scries of original drawings made by
his father from the living plants in South America and
from dissections of plants in later years.

MARCEL DEPRESS GALVANOMETER FOR
STRONG CURRENTS

PRACTICAL electricians have laboured up to the
A present time under a considerable difficulty in attempt-
ing to measure the strength of very powerful electric

currents, such as are, for example, employed in tfre pro-
duction of the electric light. There has been no simple
instrument suited to the rapid direct measurement of the
strength of such currents, much less one that would
measure any fluctuations of short duration. Ordinary
galvanometers have not been equal to the task, being

adapted for a different class of work, usually of too high

a resistance to be safely introduced into the circuit,and m
general too leisurely in their movements to afford indica-

tions of any rapid fluctuations.

Although the current furnished by a good dynamo-
electric machine, such as those of Gramme, Siemens and
Brush, may for most practical purposes be considered
both continuous and uniform, the construction of thesjQ

instruments could hardly leave any doubt on a
grounds that the current really consists of a number of

successive impulses, which, although they may, a* It were,
run into one another and yield a continuous current, yet

cause the strength of the current tobe continually increas-

ing and diminiifiiitg in rapid alternations ; and indeed {he

telephone shows clearly that this is the case, for a low
humming sound is beard in that instrument whei*#j
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semisuds are joined to the two ends of an insulated wire,

pitt of the^length of which is laid parallel and near to the

conducting-wire of the dynamo-electric machine. M.

fcepreris new galvanometer shows by the most direct

evidence that this is the case, for when inserted m the

circuit of any dynamo-electric machine its needle is

observed to be in incessant vibration.

The only instrument constructed previously to that we
*ce about to describe, suitable for measuring strong cur-

rants, was the tangent galvanometer of Dr. Obach, the

essential feature in which consisted in the conducting-

ting being made movable about a horizontal diameter,

and therefore capable of being adjusted by inclining it at

a greater or less obliquity to any degree of sensitiveness

between its maximum and zero, the horizontal component
of the magnetic force of the current circulating in it being
zero when the ring was laid over into a horizontal plane.

M. Deprez’s galvanometer is, however, a much more
handy instrument, its indications are almost instan-

taneous, and the deflections with very strong currents
are not unreasonably great. To secure this end it has
been necessary to make the needle of the instrument
very light, and at the same time to give it a very great
directive force by placing it in an artificial “field" of very
great intensity. The needle consists of twelve or fifteen

little pieces of soft iron wire set side by side transversely

Marcel Depress Galvanometer fur very strong currents.

upon an axis of brass which is supported between
two pivots. The axis carries also a light hand or
index of straw or aluminium fixed at right angles to the
little iron needles. This compound needle is placed
between the limbs of a powerful permanent magnet
made of separately magnetised laminae superposed upon
one another (as suggested by Scoresby and Jamin), and
is thereby powerfully magnetised and directed into the
horizontal plane. The coils of conducting wire are carried
round the needle by being wound upon a light rectangular
frame which surrounds the needle, but lies within the
limbs of the permanent magnet. When a current passes
the needle jumps almost instantaneously to its position of
equilibrium, its oscillations being of extremely short
duration. M. Deprez has also tried needles made up of

several superposed layers of the thin sheet iron used in

telephones, but the form shown in the figure is, on the
whole, the most satisfactory in practical operation. One
advantage possessed by the instrument is that it is inde-

pendent of gravity and of the magnetism of the earth, and
can therefore be used anywhere in any position. It will,

therefore, be found to be a very convenient instrument
for electrical engineers, but as its readings are not capable
of being translated into values representing current-

strengths by any simple trigonometrical function, sines

or tangents, it would require to be graduated empirically

by a process similar to the method of " calibration

"

adopted for ordinary galvanometers by Melloni, before

it could be regarded as more than a convenient galvano-
scope.

PROF. IV. H. MILLER
TT is only just to the memory of a man conspicuous
* within tne circle of a not very large scientific class

that more than a passing word should be spoken over his

grave before the grass has grown on it.

William Hallows Miller, whose life began with th<

century, has lived far enough into it to experience wha
Is a happy fate for a scientific man ; he has seen the chie
-Work of his life bear fruit

; has seen the system he intro
yjuced holding its place in the face of other systems, anc
recognised more and more as a permanent addition to th<

*®**cies with which man may grapple with the problem!
esentstohim ; he has seen it developed, bu

aphy was Miller's science. It had taken its

_ ___ me hinds of Haiiy in the decade 6f years
was born, and in those of Weiss, of Mohs, arid

especially of Franz Ernst Neumann and of Grassmaxm,
it had been receiving development during the years of
Miller’s growth and manhood.
The chair of mineralogy at Cambridge was filled pre-

viously to 1832 by Dr. Whewell, and a well-known
memoir on the geometrical treatment of crystal forms
which Dr. Whewell contributed to the Transactions of
the Cambridge Philosophical Society gave an impetus to

the study of crystallography in England which launched
Miller on his career. For, taking this memoir and Neu-
mann's treatise of 1823 {Beilragt ssur KrystaUmomjtn
as his starting-point, Miller, who was a pupil of WhewelftL1

proceeded to develop a system of crystallography

was not published till 1838, but which was
important work of his life. \

y;
7

Dr. Whewell had already for some time hi
his pupil "the ability and accuracy that but1

for the career he afterwards pursued, attdini83i t&fe
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historian of the inductive sciences resigned his chafe and
used Ids disinterested influence to obtain the appointment

* of Miller as his successor.

Previously to this, in 1825, Miller had taken his degree
as a fifth wrangler, and he obtained some reputation as a
tutor. In 1831 he published an elementary treatise on
hydrostatics, and in 1835 one on hydrodynamics. They
bore the mark of the same concise and precise treatment,
and excision of all that was merely explanatory, which
gave afterwards its character to his treatise on Crystallo-
graphy, and probably deterred the ordinary student from
that subject far more than any real difficulties inherent in

the science.

Already in 1829 he had published a crystallographic
notice of the forms of ammonium carbonate, followed in

1830 by two other memoirs, and thenceforward notices

from time to time emanated from his pen on crystallo-

graphy and on optical and physical subjects.

Miller was thirty when he succeeded to the chair, which
he occupied forty-eight years.

The system of Weiss indicated the position of a face

on a crystal by expressing its intercepts on a system of

axes in the form of integer multiples of the intercepts

(parameters) of some other selected crystal-face on the

same axes.

The system of Miller represented the face by a symbol
composed of three numerals, or indices, which are the deno-
minators of three fractions with unity for their numerator
and in the ratio of the multiples of the parameters

;
and

be asserted the principle that his axes must be parallel to

possible edges of the crystal.

The elegant wray in which this mode of representing a

face lent itself to yielding expressions for the relations

between faces belonging to a zone (/.r. faces that would
intersect in edges parallel to the same line) gave it

superiority over previous methods, due to its bringing the
symbols of the crystailographer into a form similar to that

employed in algebraic geometry. But though expressions

were given for the relations connecting four crystal planes

in a zone, the principle lurking in them of the rationality

of the anharmonic ratios of four such planes was not
recognised, or at least was not announced as such, by
Miller till 1857, nor were the further results deducible

from this principle ever propounded by him. It was by
a pupil of Axel Gadolin’s and by V. von Lang inde-

pendently that the limitations imposed by this principle

on the varieties of crystal symmetry' were first set forth
;

but Bravais had already deduced the necessity for these
limitations by a parallel method of reasoning founded on
rite idea of what may be termed a net-pile of the centres

of mass (Raumgitter), that is to 'say, a parallepipedal

system of arrangement of molecules. But Millers work
consisted in working out into a beautiful system the

indidal method of notation and calculation in crystallo-

graphy, and obtaining expressions adapted for logarithmic

computation by processes of great elegance and simplicity.

The faces of a crystal he followed Neumann, Wnewell,
and Grassmann in representing by normals to the faces,

which are conceived as all passing through a common
point

;
and this point is taken as the centre of an

imaginary sphere, the sphere of projection. The points,

or poles, in which the sphere is met by these normals,
and which therefore give the relative directions in space
of the faces of the crystal, can have their positions on the
sphere determined by the methods of spherical trigono-

metry. Moreover a great circle (zone circle) traversing

the poles of any two faces will ti ~
. erse all the poles cor-

responding to faces in a zone with them.
By the aid of the stereographic projection, which

Miller also adopted from Neumann, he was able at once
to. project any of these great circles on a sheet of paper
with a ruler and compasses, and for the purposes of the
aystalWrapbcr elaborate edge-drawings oferystall be-
$ome of comparatively little importance. Milleris system

then gave expressions for working all the problems that
a crystal can present, and it gave them in a form that

appealed at once to the sense of symmetry and appro-
priateness of the mathematician.

His book at length became recognised by physicists

and by the higher school of crystallography as one to
supersede what had gone before it, as is evidenced by its

having been translated into French by no less a man
than Senarmont, into German by Grailich, who added a
valuable chapter to it on crystallographic physics, and
into Italian by Quintino Sella, and by its being now
almost universally employed in crystallographic physics.

The future development of crystallography, there can be
little doubt, will follow on the lines laid down by Miller,

whatever may be the direction that development will take

;

and in the cause of higher scientific education, it is much to

be regretted that in a National School of Mining and Mine-
ralogy like that established in Jermyn Street the elaborate
and relatively clumsy system of notation introduced by
Naumann should still be retained, to the exclusion of an
incomparably more comprehensive and reasonable system
which has at least the advantage not only of being English
in its completed form, but of having been originated by
mathematicians so eminent as Neumann, Grassmann,
Whewell, and Miller. For it is to be borne in mind that

the (so-called) system of Naumann, apart from his long
superseded geometrical treatise, is nothing but a system
of notation for the general forms, and not for the particular

faces of a crystal, and becomes more complicated in

proportion as the symmetry of the crystal is more simple,

while it is entirely useless in the methods of computa-
tion, its symbols being actually converted by the modem
cry stailographer who uses them into the Millerian symbols
on every occasion when he wishes to deduce relations

between faces and the zones to which they belong.

Besides his memoirs describing the results of crystallo-

graphic measurement and certain tracts such as that on
the gnomonic projection and on the crystallographic

method of Grassmann, Miller published in 1863 a tract on
crystallography which was, in fact, a second edition of

his original treatise,

In 1852 he published his great work, for it was all his

own, on Mineralogy, modestly entitled a new edition of

the u Elementary Introduction to Mineralogy, by the

late William Phillips/’ by H. J. Brooke and W. H. Miller.

The publication of this severe little volume was an epoch
in the science it illustrated. It contained a mass of

results obtained by Miller with all his accuracy and all

his patience through many years, and tabulated in his

usual concise manner. It may be said to have fired the

zeal and directed the general form of the greater but still

uncompleted work of his friend Des Cloizeaux. It Is a
monument to Miller’s name, though he almost expunged
that name from it. Like other work of his it may be
merged in the larger works of newer men, but it will not

be superseded, and will always have to be referred to.

One of the great works of Miller’s life was the

restoration of the standards lost in the fire which

destroyed the Houses of Parliament. The micro-

scopic accuracy of his mind here had a congenial

task; and another conspicuous quality of that mind
had to be brought into play in devising the elaborate

precautions to be taken in order that the balances and
apparatus employed might be sufficiently sensitive, and
at the same time absolutely accurate when considerable
weights were under determination. Indeed there was no
faculty for which Miller was more remarkable than this of

devising readily the most simple means of making an
experiment and the apparatus needed for it

His room at the Cambridge Museum was a storehouse

of such simple and almost improvised furniture, embrac-

ing forms of apparatus needed by a crystaUographer and
observer using optical instruments ; a little heHotvqpe

suggested to him by a crack In the window of a rail**,
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carriage ; a dock of wondrous simplicity and accuracy,

the motive power of which was a drop of water, a fresh

drop always waiting ready to be picked up and to give its

impulse to the returning arm of the escapement j a gonio-

meter, consisting solely of a block of wood with a straight

edge, and an upright wire with its end bent round so as to

carry a cork with a second wire on which the crystal was

fastened, and by which it was adjusted for measurement on

Wollaston's method, the angle between two positions of

the straight edge being found by the aid of a pair of

compasses and determined by a continued fraction.

These are a few only of the marvels of ingenuity which
every one admitted to that interesting room will remem-
ber ;

and there were implements of observation fashioned

out of the simplest materials—deal, cork, glass tube, wire

—by the hand of their inventor, rough to look at, but

exact in their performance. Nor was there any man who
better appreciated the elaborate mechanism of an impor-
tant instrument ; no one, for instance, who could make
an afternoon at the Greenwich Observatory more inter-

esting and suggestive alike to the instructed student and
to the uninformed visitor.

Such was the work of Miller. Personally he was quiet,

unobtrusive, but observant; retiring, almost shy, in his

manner, but in the highest degree genial and full of

cordiality when this curtain of instinctive restraint was
drawn aside and you met the man himself face to face.

He was a traveller. Impelled by his old master Whc-
well to the study of German as necessary to a mineralo-
gist, he spent many a long vacation in the German and
Tyrolese naunts of the mineralogist, and lost no oppor-
tunity of exchanging speech and therewith winning the

esteem of the masters of his science on the Continent.

Most of those contemporaries he survived. Mitscher-
lich, Gauss (who paid him the just tribute of compliment-
ing him with having “exactly hit the nail on the head ”

in his Crystallography), Dove, Gustav Rose, Haidinger,
Breithaupt, Wohler, Sartorius von Waltershausen—names
many of them but yesterday of living workers, were those
of silent men before Miller’s grave was closed, but they
and Miller had in life been united by esteem and regard,
and in some cases by warm friendship.

Of the travels which thus brought friendships and new
scenes home to him, and in which he acquired valuable
additions to the mineral collection at Cambridge, he had
other pleasant records in the sketch-books which his
ronstant companion, Mrs. Miller, filled as they journeyed.
Those who know the broad strath of the Towey above

Llandilo in Carmarthenshire will remember, near its head,
in the neighbourhood of Llandovery, a pretty gentleman’s
seat named Velindra. This was Miller’s birthplace.
Here his father, Captain Francis Miller, had settled
towards the close of the last century, after fighting as an
officer in the English army throughout the American War
of Independence, and after losing a good estate which
he possessed in the Boston Government, and which he
never recovered. He too came of a fighting family, and
doubtless something of the independence, the reserve and
gentlemanly courtesy of the crystallographer came to him
through this inheritance.
The valuable collection of minerals at Cambridge was

largely the fruit of Prof. Miller’s long-vacation rambles.
The addition to it of the collection of Mr. Brooke, pre-
sented by his son, the late Mr. Charles Brooke, was an
appropriate gift, considering the illustrations Miller had
so copiously drawn from that collection for the important
treatise on Mineralogy, to which he modestly gave the
title of an edition of Phillips’ “Mineralogy,” by Mr.
Brooke and himself : the real authorship of all that made
the book invaluable to the true mineralogist being his

whose name stood last, though for ever greatest, on the
title page.

Some of his later years were devoted to arranging in

4he New Museum at Cambridge the collection he had
1

done so much to form. He did not live to make a cata-

logue of it, though Mr. Lewis, who during Prof. Miller's

illness was intrusted with the duty of acting for him, has
commenced the laborious wort of a register, as a
preliminary to a catalogue.

There have been rumours that a change would be

made in the character of the chair before the appoint-

ment of a successor to Prof. Miller. Considering that

but for the two mineralogical chairs at the two great

universities of England die study of crystallography

otherwise than as an almost childish adjunct to popular
lectures on mineralogy would have been extinguished in

England, it may be worth while to urge that the signifi-

cance of crystallographic structure as a key to great

physical problems, and probably too, when the chemists

have awakened to the fact, as a key to some of the newest

problems in chemistry, gives to crystallography a very

considerable claim for recognition among the subjects

taught in the university that produced the greatest

crystallographer of our time. N. Storey Maskelyne

PAUL BROCA
regret extremely to have to announce the death of

this distinguished physician and anthropologist,

which took place suddenly at Paris on Thursday last. He
had attended a meeting of the Senate, of which he had
lately been elected a member, and died during the night

in consequence of the rupture of an aneurism. He was
fifty-six years of age, bom at St. Foy, in the Gironde,
educated for the medical profession, and became Pro-
fessor of Surgical Pathology at Paris. He soon acquired
a high reputation by his researches in cerebral pathology,

and continued to devote himself with great zeal to hospital

work and clinical teaching to the last ; but it is chiefly in

consequence of his having taken up the subject of anthro-

pology that he has obtained a world-wide fame, and occu-

pied a position which it will indeed be difficult to fill up.

Twenty years ago the science of physical or anatomical
anthropology was in its infancy, and all investigations

were at variance even as to the methods to be pursued in

its cultivation. Broca devoted many years of unceasing
activity in endeavouring to define, systematise, and perfect

these methods. The thoroughness and energy with which
he threw himself into any research which he undertook
were marvellous, and only equalled by the clearness and
facility of expression with which he communicated his
results to others. Jiis series of essays on various sub-

jects connected with craniometry, published in successive

numbers of the Mt(moires of the Soctetd d’Anthropologie
of Paris, and the Revue which he founded, and his

“Instructions craniologiques et craniomdtriques,” with
the introduction of numerous neat and happily chosen
terms for descriptive processes, have made an immense
advance in the progress of the science.

Happily Broca’s perfect simplicity and amiability of
character, his pure love of science for its own sake,

and his readiness to help those engaged in pursuits
similar to his own, have inspired with enthusiasm most of
those who came in contact with him

; and he has created
at Paris a school which it is to be hoped will carry on the
work which he inaugurated. We may take occasion to
notice his scientific work in greater detail in an early

number.

THE UNITED STATES WEATHER MAPS,
SEPTEMBER

,
1878

I
N the description of the United States Weather Maps

for August, 1878, attention was drawn to theiftet
(vol. xxii. p. 36) that in that month atmospheric preewn
was under the normal over a broad belt goto^hslf'
way round the globe, extending from the Roc%Ji(ouft*
tains across the United States, the Atlantic^£ug&g»^ and
thence into Asia as far as the valley of theXena, and the
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hearing0 this abnormal distribation of the pressure on
tiie temperature, winds, and rainfall of this large and im-
portntt part of the globe was adverted to. In the Sep-
tember following, toe U.S. Weather Map for which
appears with this notice, great and radical changes in the
'distribution of pressure took place—such as a change
from a huge defect from the normal pressure to a large
excess above it in the New England States, South Britain,
Central Europe, South Africa, and New Zealand

; and on
the other hand, a change equally striking from a large
excess above the normal to a large defect from it over the
West India Islands, South Greenland, Iceland, North
Britain, and the whole of Southern Asia from the Bay of
Bengal to Japan. As it is still premature to speculate on
toe causes of these enormous changes in the distribution
of the mass of the earth’s atmosphere and the still more
enormous forces called into play in effecting them, we
tnust content ourselves with stating them a little more in
-detail, and drawing attention to some of the more im-
mediate and striking climatic consequences which followed I

in their train.

In North America pressure fell most below the normal
about Lake Winnipeg, and southwards over the region
traversed by the upper tributaries of the Missouri and
Platte Rivers. This region of low pressure was extended,
thoqgh in a less pronounced form, to the south-east,
deepening again, however, on approaching Florida, to
0*090 inch, toe greatest depression below the normal in
the Bahamas. Over the Gulf States and westward
through Texas and California, pressure was above the
average

; and to the north-eastward of the region where
pressure was low it rose gradually, till in the Gulf of
St Lawrence it stood at 0133 inch in excess of the
average.

This high pressure extended across the Atlantic, and
thence overspread Ireland, England, the northern half of
France, Germany, all Russia except the extreme south
near the Black Sea, and on into Siberia as far as the
valley of the Tobol. As already stated, the southern half
of Africa and the whole of New' Zealand had a pressure
considerably above their normal, the excess in the northern
Island of New Zealand being about 0*1 50 inch.
To the north of the European belt of abnormally high

pressure there was a widespread region of low' pressure
including South Greenland, Scotland, Denmark, and
Scandinavia, the centre of greatest depression being
0*209 hich below the normal in the north-east of Iceland.
On the other side of the European “belt of high pressure
lay a most extensive stretch of low pressure covering the
Spanish peninsula and the rest of Southern Europe

; the
north of Africa, all Asia, except Siberia to westward of
die Tobol River and a small patch including the Lower
Amur, the East India Islands, and the whole of Aus-
tralia. In this widespread region centres of still deeper
depression were formed in July, the Upper Obi, Western
India, Southern China, and the south-eastern division of
Australia, the depressions below the normal pressures of
these five regions being respectively 0*133 inch, 0*146
inch, 0*084 inch, 0*070 inch, and 01 36 inch. The sharp-
ness with which the regions were marked off will be seen
from the statements that in their relations to the normals
pressures showed differences of a fall of 0*342 inch from
Nova Scotia to Bernfiord in Iceland, 0*329 inch of a rise
from Bernfiord to Cork, and 0*153 inch of a fall from
Cork to Rome, and 0*290 inch of a rise from near Mel-
bourne to Napier in New Zealand.

In the United States, temperature was under the average
on the western side of the area of low pressure, the ae-
bciency from long. 98* W. to the Rocky Mountains being
iT??. * 5 to 3"*a This low temperature extended far to

the normal On advancing, however, to the norths***
!

temperature fell to near the average in Newfoundland* ’

which lay just on the western outskirts of the great base*
metric depression which had its centre near toe north*
east of Iceland. Greenland was completely enveloped in

;

the western division of this depression, and there it will
be seen that winds were northerly and easterly, and tern*

{

perature consequently fell to 4°*o below the normaL On
{

the other hand, Scotland occupied the south-eastern
J

segment of the barometric depression, and there, conse-
quently, winds were west-south-westerly ; temperature
was from i°*o to 20,o above the average

;
and the rainfall

in the west of the country from 40 to 1 10 per cent, above
the average

; whereas near the east coast it was about, or
rather slightly under, the average. Thus in Scotland toe
distribution of the rainfall of September was the reverse 01
what prevailed in August, the weather in the latter month
being fine and dry in ’the west, but wet and backward in
the east. These differences of weather were occasioned
by the circumstance that in August the centre of greatest
barometric depression was to the south-west of IrelancL

thus resulting in rain-bringing easterly winds in Scotland
with the distribution of the rainfall stated above ; whereas
in September the centre of the barometric depression
was near Iceland, thus resulting in rain-bringing westerly
winds in Scotland, and consequently unfavourable weather
in the west, but favourable weather in the east for the
ingathering of the harvest.

Temperature was about the average in England, slightly

under it in France and Western Switzerland, but above
the average over the whole of the rest of Europe, and
eastward into Asia as far as the area of high pressure
extended. The greatest excess of temperature over this

extensive region occurred in the great plains of the
Danube and the Dnieper, where it amounted to from
4°*o to 5

0
*6. In Italy the excess was small, and in Sicily

temperature even fell i°*4 below the average, and this

area of low temperature was continued to the north-west
through France. Another breadth of low temperature,
falling however nowhere lower than 2

c
*o below the normal,

extended from the Caspian Sea as far to the north-east as
the head-waters of the Yenisei, in other words over the
western side of the barometric depression which over-

spread this part of Siberia. To the eastward of the
Yenisei temperature was above the average, but only
slightly so, nowhere exceeding 2°*o.

The greatest barometric depression in Australia lay off

the coast south of Melbourne, and in accordance there-

with, keeping in view the law of the winds of the southern

hemisphere, the prevailing winds were N.E. and N. at

Gabo Island and Melbourne, and N.W. and W, at Sand-
hurst and Portland ; in other words, with the distribution

of pressure described, equatorial winds blew over this

part of Australia, and the temperature rose at Wilson’s
Promontory to 3°*2 above the nonnal ; and the winds
being land winds, the rainfall, particularly at places in

the interior, was considerably below the average. In

New Zealand pressure was not only absolutely higher in

the north than in the south, but also much higher rela-

tively to the normals, and it was also higher in the west
than in the east. Under this distribution of the pressure

and the strong equatorial winds resulting therefrom,

temperature rose above the normal over toe whole of
New Zealand, the excess being nearly 4°*o at Dunedin,
Christchurch, and Nftpier.

NOTES
It was scarcely to be expected that the debate last Friday In

the House of Commons on Mr. RouadeXTs motion for toe ooag£

plete abolition of toe clerical headships and fellowships at <

and Cambridge should have had *ay ®nding than Ml
The Gorroneat thought It senferiy frirjo toe Uidvs»ftty

vf
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s&ato&K* to interfere with what is regarded as one of the

potatowhich they are bound to consider. At the same tune it

ItbaHtoved that the Commitsionexs are favourable to the almost

oOtt^te abolition of clerical tests, and if this is one result of

thrirdeUberations, It seems to us their appointment will not have

been in tain. The memorial on the subject, with 800 signatures,

presented to Mr. Gladstone, could scarcely be more influential.

Among the names are those of Sir G. Jessel (Master of the

Rolls), Sir Henry Thompson, Dr. Risdon Bennett (President of

the Royal College of Physicians), Mr. Darwin, Prof. Huxley,

Mr. A. R. Wallace, Dr. W. B. Carpenter, Dr. Abbott,

mmerous members of Parliament, the Presidents of the

Congregational and Baptist Unions and the Dissenting

Deputies, the professors of most of the Nonconformist

Alleges, and reveral hundred graduates of the Univer-

sities of Oxford, Cambridge, London, and Scotland. It

seems dear that the days of this remnant of an age of in.

tolerance are numbered, and that in the near future Oxford

ftfcd Cambridge will be as untrammelled by antiquated restric-

tions as the London and Victoria Universities The central

institutions of these bodies" have developed with a marvellous

rapidity, one cause of which, we must believe, has been the

perfect liberty of teaching. University College, as we intimated

last week, feels urgently the necessity of more elbow-room, and

yesterday the foundation of Victoria University was celebrated

It Manchester, where Owens College, the nucleus of the Uni
trersity has developed quite as rapidly, at least, as her elder sister

3f London. When Oxford and Cambridge have been brought

is much abreast of the age as the two younger institutions, an

impulse will be given to higher education in this country, and

in encouragement to research in all departments of learning and

science, that in time will bring us on a level with Germany
in respect of University education.

No more satisfactory token of the rapid progress of liberal and

lust ideas as to the proper functions of universities could be de-

shred than the tone of the leading article in the Times of Tuesday

In connection with the Victoria University ceremonies at Man-
chester. After giving a melancholy picture of the disastrous

effects of the existing system at Oxford and Cambridge, both on
crammers and crammed, the Times gives what is evidently its

[deal picture of university life. ‘‘Let us imagine,” the leader

concludes, “a body of professors employed not in examining or

in Tramming, but in original research or original work of some
lort, pushing forward the bounds of knowledge, adding new ideas

to the possessions of the human mind, creating, in short, and net

merely appropriating or aiding and testing the appropriations of
other people. The stimulus of such work as this would be felt,

we may be sure, by all who come in any sense within ita range.

The example would be contagious. Original workers will

be in no want of pupils, whether they seek for them
or not. When valuable ore is being dug there will always

be some one with a due sense of its worth ready and #>ager

to pick it up. It is for the promotion of such work as this that

great funds and great institutions most properly exist. The
professions and trades of the country have their own appointed

rewards. The successful barrister or the successful merchant
may or may not have been a university student. It is not in

pay case the chief duty of a uuiversity to assist him in the attain-

E

is rank, first to sharpen his tools for him and then to

in funds during the interval while he is waiting to use

he professions and trades can hold their own very well

ueh adventitious help as this. * Original work is not so

emunerative ; to the individual engaged upon it it may
mwMrative at all. It often bears fruit slowly, but it

abundantly in the end. It needs therefore, and

ic apodal encouragement which a university can most

The Victoria Univenity has its life before iL

It can choose its own course. It may become a machine for

turning ont second and third-rate intelligences, a sort of pro-

emstean bed, so constructed as to bring its sons as neax^y as

possible to the same intellectual stature and equally to foebid

any of them from falling far short of it or from exceeding ly

Or it may propose to itself another aim, and may seek princi-

pally to aid in the creation of knowledge rather than in its

distribution, and even weighing out.” We are pleased to find

the views we have so long advocated finding acceptance in so

influential a quarter, and we commend the article to the earnest

consideration of the University Commissioners.

The second annual meeting of the Index Society was held on
Friday last, the 9th inst., in the rooms of the Society of Arts,

when His Excellency the American Minister, Mr. J, Rus eU

Lowell, presided. The Report contained an account 6f the work

already accomplished and of that which is in hand or can be put

iu hand when the list of subscriptions is enlarged. Many of the

Indexes issued through the Society refer to literature and history

matters, but science is not overlooked. A Handbook of the

Literature of Botany, by Mr. Daydon Jackson, the secretary of

the Linnean Society, is just ready for the press, and a companion

volume for meteorology is proposed. Indexes of Logic and
Anthropology also find a place in the list of schemes. Besides

the formal business at the meeting, resolutions were passed for

the appointment of committees to consider the best means of

carrying out the following objects (1) The indexing of bio-

graphical collections, especially those contained in the Gentle

man's Magazine and the Annual Register

:

(2) the indexing of

Roman antiquities and remains in Great Britain ; and (3) the

opening of an office to contain the printed and MS. indexes.

We have already called attention to the fact that the friends of

the late Prof. Alfred Henry Garrod, F.R.S*., being desirous of

possessing some memorial of him, it has been agreed, after due
consideration, that this object will be best effected by the re-

publication in a collected form of all his separate memoirs and
papers, both zoological and physiological, prefaced by a bio-

graphical notice and portrait of the author. A committee has

been formed to carry out this object, consisting of Prof. W. H.
Flower, LL.D., F.R.S., P. L. Sclater, PhD., F.R.S., Dr. A.
Gunther, F.R.S., O. Salvin, F.R.S., F. M. Balfour, F.R.S.,

Prof. E. A. Schafer, F.R.S., G. E. Dobson, E. R. Alston,

Prof. F. Jeffrey Bell, W. A. Forbes, secretary. It is estimated

that Prof. Garrod ’s collected papers will form a volume of about

500 pages, royal octavo, illustrated by twenty-five plates and
numerous woodcuts. Each subscriber to the fund will be en-

titled to receive a copy of the work for every guinea subscribed.

Intending subscribers are requested to forward their names, and

to state the amount they are willing to subscribe, to the Secre-

tary of the Garrod Memorial Fund, 11, Hanover Square,

London, W.

Dr. J. H. Gladstone, F.R.S., has presented 100/. to the

Research Fund of the Chemical Society.

The French Government has allotted M. Pasteur the sum of

50,000 francs for the purpose of enabling him to carry out his

researches on the contagious diseases of animals.

Wishing to devote himself exclusively to scientific pursuits,

Admiral Mouchez, director of the Paris Observatory, has asked

to be placed on the retirement list, a request whid* has been,

granted by the Ministry.

The well-known mathematician, Prof. C. W. Borcbardt,AM
at Riidersdorf, near Berlin, on June 27. He wii fwriaietfy

Professor of Mathematics in the Military Academy, atitf otBttfe

years Professor in the University of Berlin. Slmft&mW*'
editqtof the Journal fir Pure and Atflied tfe
oldest of the existing mathematical periodically^J ^ j

/
|

<
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has hem eucccssfnlly traced to its origin in a harmJew dost

vUri generated between two currents of air which met in sods
m wtfti to produce a whirl in the opposite direction to the

hands of a watch, the air at the same time along its subsequent
Iflfth being oppressively warm and moist. The third tornado
occurred about the same time, and passed to the north-east, near
Teflerson City. The area covered by these three tornadoesk about
80 square miles, and more than too persons lost their lives.

Many interesting points were noted by Prof. Nipher and his

staff of observers. Almost all the trees blown down were
thrown down in the line of the tornado track, and the
lane of prostrate trees lying in the line of the storm's path was
continued across sparsely wooded tracts where, consequently,
the destructive lane was formed, not by the trees falling on each
other, but by each tree being overturned by the violence of the
gust. One of the observers, Mrs. Lenz, reports that the whirl-

wind cloud seemed to be of a circular or wheel shape, dark and
homr on its edges, and white or more like an ordinary cloud in

the interior ; her description being that it looked like a coiled

snake whirling round and round a white centre. In this connec-
tion an additional observation was made by another observer,

Mr. Steel, to the effect that the bottom of the cloud-funnel

seemed to sway somewhat, as well as to move up and down ; it

looked like dark smoke, and he could occasionally see up
into the funnel, which seemed to be hollow, the inside appearing

to be lighter coloured than the outside. It is much to be wished
that future observers who may be so circumstanced as to be
able to observe this feature of whirlwinds would endeavour
to note the motions, whether upward or downward, in the

interior and on the outside of the funnel, accurate observations

on this point being of supreme importance in arriving at a correct

knowledge of whirlwinds. It was also noted that trees were
stripped of their bark only where the ground was covered with
d&ris, and the barking was confined to the sides of the* trees

exposed to the flying missiles. It is a singular circumstance that

along the whole path of the tornado not a single flash of lightning

was observed.

In the Missouri Weather Set vice Report referred to above the

tracks of these tornados ore laid down on the map accompanying
the report, and it is in this part of the State that the rainfall of the
month was greatest, the maximum of 8*co inches being at Verona,
which is situated near the point where the tornadoes originated.

The rainfall over the southern portion of the State equalled five

inches, and the amount dtminkhed on proceeding northward.
The minimum amount was recorded along the northern slopes of
the Missouri valley, the least fall being i ‘07 inch at Glacgow.
The mean temperature was 58*7 at St Louis, or 2°*6 in excess
of the average of April A general and severe fall of tempera-
ture followed the storms of the 18th, when ‘no a fell at Oregon,
Palmyra, Neosko, and Greenfield.

We are indebted to Mr. \V. A. Dixon, Sydney, for a commu-
nication on the meteorology of a g1iano island, originally made
by him to the Royal Society of New South Wales. The inland

referred to is Malden Island, in 4' 2! S. lat. and 154* 58' W.
long. ; it is triangular in shape, of purely coral formation, and
comprising a land area of little over 10,coo acres. The climate
of the bland, though near the equator, and sometimes having
the north-east and sometimes the south-east trades is generally
dmracteriscd by extreme dryness. Mr. Dixon resided in Malden
Island two and a half years, dating from October 13, 1866,
when the following amounts of rain were collected :—In Novem-
ber, i860, there fell 0*50 inch ; in 1867 there fell in September
0*26 inch ; October, 0*23 inch ; November, 0*63 inen ; and
December, 0*19 inch ; in all, 1*31 inch in twelve days. In 1868
there fell in January 0*69 inch ; February, 0*002 inch ; March,
0*17 inch ; April, 0*19 inch ; May, 0*56 inch

; June, o*ia inch ;

July, 3*82 inches ; Avgust, 0*87 inch ; September, o*n inch ;

October, 2*89 indies ; November, 0 77 inch ; and December,
3*46 inches ; in all, 13*60 inches in fifty-two days. In 1869 the
-rainfall was in January, 12*73 inch®* ; in February, 4*83 inches

;

and March, 277 inches ; for the three months, 20*33 inches in

twenty-eight days. On January 28-29, 1869, there fell in eight
and a half hours 4*57 inches of rain. It was often noticed in
the daytime that whilst it rained heavily over the ocean all
round the island the moisture-laden clouds from the east dis-
appeared as they drifted over the island, and no rain fell. As
ragST<u temperature, the variations of the thermometer in shade

ml^n?**** TC6®far. At daybreak it stood at $0% when it
©* y rcee to 96* between 9 and 10 a.m. f about which point

it stood till shortly after sunset, when It bsgan gradtsaUy to falL
to 80* at 10 p.m , remaining near tfeift potato!! ttorataf. Fftjut

January 16 to 29, 1869, the temperature did notThe abov*$s\
there being continuous rain, and no sun vktbk, te thht^tt (fay*,*

with the wind due west. An unblackened ttramometerwe-c
quently exposed to the sun was never observed to ‘rise Sbotm
106**0, but, covered with one inch of light grey soil,# tioefe to*

135**0. Evaporation was observed at Irregular tat•driktft'iii

average of eight days ending December 11, i860, gaveO’ijByf

inch per day. In the beginning of October the wind WiS
rally light east, with calms; and the north-east trades begOn
about the middle of the month, varying from east to north-t*5t

till the end of February, when light winds and calms again set

in, followed by south east and east trades till October. The
currents round the island changed with the changing of the

trades, and this change was marked by the movement of an
immense mass of sand forming the west beach. From the

beginning of March the sand went on accumulating till the
beginning of October, forming a beach 120 feet wide, 9 ffeet

high, and a mile long. When the sun crossed the zenith tae

sand began to move to the south, and all that the waves could
reach was removed and carried to the south beach ; and the
whole of this sand was washed back when the tun again bad
crossed the zenith going north.

GEOGRAPHICAL NOTES
It is stated that Col. Pijevalsky and his party are prisoner* in,

the hands of the Chinese, who, it will be remembered, prevented

him from proceeding to Lbassa.

The New York Herald publishes a telegram from St John's,

Newfoundland, stating that the steamer Gulnare, conveying

Howgate’s expedition to Lady Franklin Bay, has been towed
into St. John’s with her machinery disabled. The message adds
that it is thought probable that she will be sufficiently repaired to.

proceed north in about a fortnight.

News from the Azores states that a disturbance of the earth

has occurred in the island of St. George, resulting in the forma-

tion of another small i-land of about 18,000 square yards, and
distant 600 yards from the shore.

An Arctic Exhibition has been opened at the Alexandra
Palace, in which a great variety of objects, pictures, photo-

graphs and other things connected with Arctic exploration are

displayed. The collection is both interesting ana instructive,

ana is well worth a visit, whatever we may think of Commander
Cheyne’s scheme, in connection with which the exhibition k
being held. Mr. Coxwell makes an experimental ascent to*day

at the Palace in connection with Commander Cheyne’s project.

In the Archives des Sciences for June 15, Prof. Forel describes

researches on the temperature of Lake Leman and other fresh-

water lakes. Inter alia, it appears that the heat penetrates very

rapidly into the 50 or 100 metres next the surface (in Lake
Leman) and very .-lowly in the deeper layers. The temperature

proved to be variable even at the extreme depth of 335 m. arid

the degree of variation flowed that depth was still far from the

depth where variability ceases. Heat penetrates more deploy
into Lake Leman than into Lake Thun; the isotherms descend

on an average 24 m. deeper. By January 15, 1880, Lake Lcmun
is considered to have expended all the heat put in reserve durinfr

the summer of 1879. (This point was not readied in 1879m
February 7.)

No. 87 of the Zeitschrift of the Berlin Geographical Society

has a long and important article by G. Halting on the forma-*

tion of valleys. K. Himly gives an interesting account of the

“ Si Vii Shui Tao KJ,” a Chinese work, published in 1824, on

the hydrography of Central Asia. There are two articles on
South America : one by Max Beschoren, on the forest region

the Rio Uruguay in the Brazilian province of Rio Grande do
Sul, and the other by Arthur Werthemamt, on die Rl?d»
Paranapura and Cahuapanas in the Peruvian deperimsat Amir
zona*. The journal of the late Erwin v. Buy in yoftfrJMgks
is continued. From the Verhandlungen, No. 6, we bjjflW
the Swifs contemplate a survey of both coasts of the Rea
for commercial purposes, and s list k given, based on Sduegln-

twrit’s investigations, of the greatest heights of North IndfeAhf
Central Asia. -

1 principal article in the July wunber of Ptemmgt
iiu*gmVon the reiiadon in tbe quantity of waterMwThe priori

UiUhtUungtn



i8*°] MtuSe .255

other bodies of viter of the various cwtineili» by

F.H. Frits. The author does not think there is any reason

relieving, that anything like a permanent decrease of the

£eof Water in riverThas taken place, but that this volume

4s,Street to variations, which, when grouped in periods of about

ten mars, are seen to be wonderfully regular. He gives, for

1804, 1816, 1829, 1837, 1848, i860, 1871,

OS years of water maxima, and notes as at least a coincidence

that those were years of maximum sun-spots. An article by P.

It Saioier refen to the recent discovery of the Niger sources

;

Ihere is information on various recent Nile expeditions, and

aom notes in connection with the projected railway from

ftfejillones to La Fax in Bolivia.

ARTIFICIAL DIAMONDS 1

TNl preliminary notice, which the Royal Society has done me
4 the honour of publishing in the Proceedings, I gave a very

T short sketch of the work I have done which led me to a reaction

i whereby hard crystalline carbon has been produced. I have

J- now the honour of laying a detailed account of the methods and

l results before the Society. As far back as September, 1879, I

l was searching for a solvent for the alkali metals, and tried

experiments with many liquids and gases, but invariably found
that when the solvent reached the permanently gaseous state

chemical action ensued. This was the case even with hydro-
carbons, the metal combining with the hydrogen and setting free

the carbon. Paraffin spirit, boiling at 75°, was first used in ex-

perimenting, and the spirit contained a considerable amount of
olefines; but even these unsaturated hydrocarbons seemed to be
ttlit up in like manner. The experiments were conducted in

thick tubes from 1 to 1*5 millims. internal, and 10 to 15 external

diameter, and ma^e of hard glass.

The alkali metal which decomposes the hydrocarbon retains a
quantity of pure hydrogen, which may be ssen by exhausting it

by the Sprengel pump. A piece of sodium w as exhausted in the

molten state for five hours by the Sprengel pump, and when no
more hydrogen had been evolved for an hour, a piece was placed
in a tube with paraffin spirit and heated for two hours, and when
a considerable quantity of carbon was deposited, as much of it

was removed as could be conveniently obtained and again
exhausted, when 32 times its volume of hydrogen was extracted

from it. This was repeated several times, and quantities of
hydrogen, varying from 17 to 25 times the volume of the sodium,
obtained. The carbon deposited on the tube is of a hard scaly

nature, and when the sodium is slowly oxidised and dissolved in

water, some very hard scales of carbon are often obtained. This
was then the reaction on which my work was built. As potas-

sium is a metal of stronger affinities I thought that an examina-
tion of its action on paraffin would yield somewhat better results,

but in this I was disappointed. Sometimes its action was very
mat, but it seemed to combine with some of the substance in
the tube, and formed black compounds, having no hard carbon
amongst the&L. Some of the experiments did yield a little, but
on the whole it was not so ^ood as sodium. Lithium was next
tried, and yielded results which were much more hopeful.

After an account of experiments on gaseous solution the
author proceeds :—The general result obtained from these experi-
ments was that the solvent power of water was found to be de-
-termined by two conditions: 1. Temperature or molecular vis

viva

;

and 2. Closeness of the molecules on pressure, which
seems to give penetrative power. From these observations it

will be Been that if a body has any solvent action on another and
not act upon it chemically, such solvent action may be inde-

finitely Increased by indefinitely increasing the temperature and
jwessure of ths solvent In nature the temperature has been at
<000 time higher than we can obtain artificially, and the pressure
obtained by a depth of 200 miles from the surface is greater than
eknbe supported by any of the materials from which we can form
’Wfieli. It will thus be seen that, whereas in nature almost
Unlimited solvent power could be obtained, we are not as yet able
iffmproduoe these conditions artificially. Could pressure alone
{aerobe solvent power, then much might be done, but pressure
mg' Acts by keeping the molecules close together when they
jkyr;jgreit vis vtva, and this latter is only obtained by high
vikiJWttuiiK.

As glass tabes were quite out of the Question when a red heat

Artificial formation of the Diamond.” Paper read at tha
j. i, Hannay, F.R.S.K., F.C.8. AWct by the

and very high pressure were required, iron tubes were resorted

to, and a series of attempts made to dissolve carbon by various

gaseous solvents. The difficulty of dosing iron tubes as com-
pared with glass tubes caused me to try various methods, which
I shall describe here. Tubes were made of strong hydraulic

tubing 20" long, 1" thick, and bore. These were fitted with

a plug, screwed with a strong screw fitting very well. There
was placed in the tube some powdered charcoal from which all the

inorganic matter had been removed by immersion in hydrochloric

and hydrofluoric acids and washing with water, and then suffi-

cient paraffin spirit to fill the tube two-thirds of its volume. The
plug was screwed in with a lute composed of silicate of soda and
manganese dioxide, but after heating the tube in a reverberatory

furnace for four hours it was found to be impossible to remove
the plug, so the end had to be bored out. There was neither

liquid nor gas in the tube, the luting having leaked. Another

tube similarly filled was fitted with a plug with a copper washer,

the end of the tube, plug, and washer being polished, but this

also leaked, and no result was arrived at. Baryta, clay, asbestos,

and other substances, wet with silicate of soda, were all tried

with the same result—leakage. A silver washer kept compara-

tively tight, but only on one occasion. It was thus seen that

screw closing would give no reliable results, so another method
was tried. A boll of iron, fitting the tube tightly, was placed

in it after the materials had been introduced. The end of the

tube was then narrowed by compression between rollers and
turned smooth inside. The iron ball was then drawn up by a

wire attached and luted by silicate of soda and fine manganese

dioxide. It was expected that the pressure would only serve to

make the closing more secure, but, on heating, the iron yielded,

and the ball was driven out with a loud explosion. After trying

several other methods of closing—outside screwing and filling

the mouth with molten metal on the top of a clay plug bring

amongst them—I came to the conclusion that nothing would
suffice but welding up the open end. This has been, when
carried out efficiently, invariably successful, and in all my later

experiments I have us-d it alone. It requires great skill on the

part of the workman, and it is only one man in a hundred who
can perform the operation with invariable success. The furnace

used in these experiments was a reverberatory one, 6 feet long

(internal measurement) and 2 feet broad; fire-place, IS inches;

bridge, 9 inches j
hearth, 4 feet. The roof sloped down towards

the flue, and the spent gases had exit at the level of the hearth,

thus carrying the name down as it receded from the fire in order
to have the hearth of one temperature. The walls were 13 inches

thick, and the roof formed of 4-inch fire-clay covers.

Three tubes, 20" x 1" x J
7
' bore, were filled as follows

No. I. 3 grins, sodium, J full paraffin spirit,

*> il* if ii I 11 11

11 HI. ,» 11 f 11 it

On heating them in the reverberatory furnace, No. I. exploded
before a visible red-heat had been obtained, so the temperature
was not allowed to rise any higher, and Nos. II. and III.

allowed to lie for four hours and then slowly cooled. On being

bored open next day, No. II. contained a little scaly carbon, but

No. III. contained almost none, and nearly all its liquid had
been converted into gas, which rushed out on boring it open. It

was noticed by the workmen that the inside of the tube was
harder to bore than the outside, and I thought, as I found out
afterwards rightly, that the iron had been carbonised and con-
verted into steel. It seemed, then, that the free carbon had
been taken up by the iron.

An account of a number of preliminary experiments with
various tubes here follows :—The iron used in making the tubes

is what is known as 41 Lowmoor ” iron, a very pure and strong

quality, and a portion removed from the interior of a tube which
has been used gave, on analysis, 2*17 per cent of carbon,

showing to what an extent carbonisation had gone on.

Having obtained results from this process of a kind which
showed that diamond was unlikely to be formed by its agency, I

reverted to the original idea of solution of carbon in a gisedua

menstruum, and from some experiments 1 had been carrying <

'

with the view of finding some commercial use for 44bone <

“

I concluded that the distillate from bone oil containittfthe a

genous bases would be most likely to yield such a somfct
-oil, the nitrogenous distillate obtained in the manufacture *
char, and for a plentiful supply of which I am iadebtoftA*!

John Poynter and Soas'oi Glasgow, was distil^Wu$ lb*
portion boiling between 115* and 150* was taken mA rectified
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over soli# caustic potash, and latterly oversodium. Whin satis-

fied thpl It was free from moisture, oxygen, and sulphur, a tube,

ajw X *>" X 4* bore, was three parts Med, and some charcoal

powder added, and the whole welded up solid. I found that

tike nitrogenous liquid was even worse to work with than the

hydrocarbon, as on coming into contact with the hot iron h
burnt it away at once, and as the tube was of great diameter it

was extremely difficult to keep the lower part cool. For welding
it had to be arranged so that it was standing in a tub of ice, and the
top projecting through the bottom of the forge, and heated until

it was at a welding heat, with as little de’ay as possible. When a
tube was obtained welded np solid it was heated to a dull red-heat
for 14 hours and allowed to cool ; on opening the tube there was a
very great out-rush of gas, and the carbon was to a certain extent

dissolved, and some minute portions of it very bard. Still, under
the microscope it presented little difference m appearance from
the wood charcoal employed, some of the features, however,
being obliterated, and it had a bright appearance. Another
tube of the same dimensions and contents was closed up in the

same manner, but after eight hours’ heating it burst with a loud

explosion. I had noticed that a tube which had been once used

and been partially carbonised would not stand a second heating,

and for this reason I had no belief in the power of cast-iron or

steel to withstand the great pressure at a red heat. Nevertheless,

as many of my friends had urged upon me to try these materials,

I had a cast-iron tube made, 3}" X 24" X $" bore, and filled

two-thirds of its volume with bone oil distillate and carbon, and
then welded up. We succeeded after a little trouble in making
a good weld, and the tube was then slowly raised to a dull red-

bait in the furnace. It had not been heated for more than an
hour when it exploded with a great noise and knocked down the

back and one of the ends of the furnace, leaving the whole
structure a wreck. The tube had broken into small fragments,
and was quite unlike the malleable iron tubes which generally

tore up. Thinking that it was perhaps a bad casting, I tried

another, bnt it leaked all over, and emptied itself before the 1

temperature was nearly up. A third tube of the same material

burst like the first, but as I had built up the furnace with large

blast-furnace blocks, it was not blown down. Cast-iron being
inadmissible, experiments were then made with steel. I had
several tubes made of this material by the best firms in the
kingdom—made by the three methods, Bessemer, Siemens, and
the crucible method—but they had the same faults as cast-iron,

although to a less degree. The difficulty in making a good weld
in cast-iron and steel tubes makes their employment in such
experiments as these a matter of inconvenience. Out of five

tubes made of steel, some of which were made of the very
toughest material manufactured by Messrs. Cammell and Co.,
only one held in the substance c>mpletely. Three burst in the
furnace, and one had leaked by its porosity. The top of the
furnace, by the continued shocks of explosions, fell in at the
bursting of the last of the steel tubes. The continued strain on
the nerves, watching the temperature of the furnace, and in a
state of tension in case of an explosion, induces a nervous state
which is extremely weakening, and when the explosion occurs it

sometimes shakes one so severely that sickness supervenes. An
account of several experiments follows, none of which were,
however, successful.

I thought I should either have to abandon the attempt or begin
experiments of a very expensive nature, using large tubes and a
large furnace, as 20-inch tubes of a greater diameter than four
inches could not be closed when three ports filled—at least by
welding. As some of them, however, seemed to stand, I deter-
mined to make some further trials with the apparatus I had at my
disposal ; so another tube, 20" X 4" X 4

" bore was filled, using
4 grots, of lithium and a mixture of bone oil, carefully rectified,

90 per cent., and paraffin spirit 10 per cent., using these propor-
tions because I had never had any results with a high percentage
of bone oil, the tubes so filled having burst. The tube was closed
with great difficulty, being three-ports full of liquid, and then
heated to a visible red heat for fourteen hour*, and allowed to
cool slowly. On opening the tube a great volume of gas was
given off, and only a little liquid remained. In the end of the

wi :, .
“Hwy covering the bottom. As I had never ob-

Slf ‘he .olidi in one piece before. I wished to examine it,

the other end ofthe tube cat off, exposing the hai
.. 1. _*? JPh* hUclt, and was removed with a dW, and•»« appeared to be compos principal), of iron end fithfaun, it

was laid aside for analysis. I was pulverising it in a mortar
when I felt that some parts of the material were extremely hard
—not resisting a blow, but hard otherwise. On lookingdoser X
saw that these were mostly transparent pieoes imbedded in the
hard matrix, and on triturating them I obtained some free from
the black matter. They turned out to be crystalline carbon,

exactly like diamond. I shall describe further on the analyses,

&c., but will here go on with the account of my further experi-

ments. Two tubes were filled in the same manner as the last,

but one burst on heating, and the other had leaked so that there

was no reaction. Two more tubes were prepared, but were
spoiled on welding, and on cutting off the carbonised portion the

remainder was too short to work. After much 'trouble three

tubes were obtained, well closed, in which the three alkali

metals were inclosed with liquid containing 20 per cent, bone oil

and 80 per cent, paraffin. All three stood, and, on openuifc

only the potassium one had leaked to any extent. The resum
w ere not good, however, the sodium tube containing only soft

scaly carbon, and the other two very little better. The reaction

did not seem to have proceeded in the same manner in the

lithium tube as before, as the mass was soft and friable. Still,

lithium seemed to yield the best results, so it was adhered to la

the further experiments. A list of disasters now awaited me.
Eight tubes failed through bursting and leaking, and one of the

explosions, when two were being heated together, destroyed a
part of the furnace and injured one of my workmen. Besides

this, two tubes were spoiled in welding. However, I had four

experiments after this, all withstanding the pressure, and in one
of these, with 10 per cent, bone oil and 90 per cent, paraffin

spirit, a small quantity of diamond was fonnd. The contents of

this tube were different from tbe other successful one, being

much looser and not in the same hard mass as the first. In
another series of six experiments two were at ’first thought to

have been successful, but I afterwords found that one of them
was not so, the transparent matter being siliceous, but insoluble

in cold hydrofluoric acid, although it dissolved on boiling. The
uncertainty and great expense involved in using these forged coils

of iron with tubes bored out of the [solid induced me to again

try steel, and Messrs. Cammell and Co., having prepared some
tubes for me, I tried them, but with the "same results—they

exploded into fragments at a red heat. And herein they are

much more dangerous than coiled tubes, because the latter

seldom fly into fragments, but just tear open a little. A farther

unforeseen danger in using steel tubes was discovered. One
which had rtood the heating very well was being bored, and
when the inner skin was cut so that the gas rushed out, the

whole exploded, endangering the life of the workman who wuu
boring, but as he was standing at the end of the tube and the

pieces flew laterally, he was not hurt I have performed over

eighty experiments, and have only obtained three results of a
successful [nature. The identification of the crystalline pieces

as carbon was easy enough, but I have been anxious to find

whether they are pure carbon or a compound with some other

element, and to that end the following 'experiments were
conducted.
A portion of the substance from the first successful experiment

was weighed out after it had been freed from all foreign mutter

adhering to it, and placed in a very small platinum boat made
of a strip of thin foil, the ends ol which were wrapped round
two rtout platinum wires which were sealed into a wide gluts

tube. The carbon particles were transferred to this boat after

being weighed, and the tube connected by india-rubber stoppers

with an oxygen gasometer on the one side and a senes of po|mh

bulbs on the other. The oxygen was dried over solid ca#it
potash before entering the tube, and again after leavingdpe

potash bulbs. The carbon (14 mgrms.) having been weJglftl

out, the potash bulbs were weighed, and a current of oxygen
passed through the apparatus, and the platinum wires connected
with a battery strong enough to beat the foil to a bright redshank
After a few minutes the oxygen was stopped and the Mbs
weighed, when it was found that they had gained 1 mgrm. On
repeating this operation no gain was found, the moistmw hevteg
been entirely dnven off by the first treatment. The etebgM**
now placed in the boat, and a slow ament of oxygen started,

then the bulbs connected and the current made to pam Jhmttfl

the platinum until all the diamond had been burnt when tju

current was stopped and the oxygen allowed to ptn fer fifteen

minutes more, when the Whs wet* detached and wetted.
They were then reconnected and m passed for

minutes to find whether aS the carbonic add had been expdlid,
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m ^weighed. They weighed 0 '% mgrtf. Ie& than before.

She ukodoi were u follows :

—

I

* Potash bulbs before combustion
f M after „

I’
Drying tube before combustion

43 **
3°f

43**776

26*4294
26*4328

E This gives a composition of 97*85 per cent, of carbon, which

La pretty fair approximation to pure carbon. However, to

leteirmine whether or not this was the case, some further

experiments were tried. A small quantity of the carbon was

placed on the platinum boat and burnt in oxygen without any of

[he gas being allowed to pass out of the apparatus, and the

gases so obtained transferred to a eudiometer, and

me carbonic acid and oxygen absorbed. It was then found

bat a residue amounting to about 3 per cent, of the carbonic

pirid was left unabsorbed by alkaline pyrogollate solution. This

proved to be nitrogen. A blank experiment was done, but it

gave only a minute bubble of nitrogen. Another experiment

pas performed with the following results s— !

Total volume ‘

After absorption of CO,
Alter ,, O

i*37
148*5 CO, = 3S'2

i
#
i O 147*4
N 1*1

be such as have complied with the ordinary rules. In making
the application the committee must show that there is no technT
eally qualified teacher in the locality who could be employed to

instruct the class, and also state the grounds on which the pro-
posed teacher is considered to be really capable of giving instruc-

tion in agriculture, by his knowledge of chemistry and other

sciences bearing on the subject/'

Mr. Richard Charss Rowe, M.A.,B.Sc., Fellow of Trinity

College, Cambridge, has been appointed Professor of Mathe-
matics in University College, London.

Plans have been prepared for a new botanical class-room in

connection with Edinburgh University, the present room being
much too small. The plans have been submitted to Govern-
ment

;
if approved there will be a grant for the purpose re-

quired. Tne new class-room proposed will be seated for six

hundred students, while the old class-room will be altered so as

to be used as a practical and histological class-room.

This plainly shows that nitrogen was present from some cause
1 another, and as every precaution was taken in transferring the

is from one vessel to another, and as the blank experiment
towed nothing, I am inclined to believe that the carbon, or at

ast some portions of it, contained nitrogen chemically com-
ned. The numbers above given are degrees on the eudiometer

be, and are not more than one-third of a cubic centimetre

Ch. Their exact value was of no consequence in the experi-

ent, and the tube was only calibrated by comparing one part

ith another, and not with an absolute measure.

From the fact that no diamond was found when nitrogen com-
Minds were absent, and from the fact that the mixed product
or only a portion of the 14 mgrms. was clear diamond) con-

ins nitrogen, I am inclined to believe that it is by the decom-
Mkion ofa nitrogenous body, and not the hydrocarbon, that

e diamond ir formed in this reaction. The experiments are,

waver, too few, and the evidence too vague, to draw any
inclusions, as there are even very few negative experiments
am which anything can be learned, most of the results being
at by explosion. I intend, when my other work—which I
id aside for the diamond experiments—is finished, to begin a
lies of experiments on the decompositions of carbon com-
>mds by metals, to find whether a more easily-controlled

action may not be discovered.

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE

THE following circular has been issued by the Science ana
Xi Department :—** It having been represented to the Lords of
te Committee of Council on Education that many parts of the
ingdom are still in ignorance of the system of aid to the forma-
on of classes for instruction in the principles of agriculture

Bbrded by the Science and Art Department ; that the supply of
tachers who have obtained the necessary qualification to earn
nyments on results is very limited ; and that a strict adherencem rules of the Science Directory, which require that, in order
/obtain aid, classes must be under the instruction of such

would entail the delay of a year in the commencement
f classes in this important subject, my Lords decide that
pwriY. and joaevi, of the Directory may be relaxed for this

S
m in the following manner:—My Lords will be prepared to

itor an application from any committee, formed in accord-
frith § x. of the Science Directory, to grant a temporary

tytttattoa to any person selected by it as fitted to teach the
ftsutpes of Agriculture, and, if such application be found satis-

sqtdty, will permit the teacher to earn payments on the results

examination in May, k88i j on the condition that this
fotiakma! qualification shall then determine, and that the only
Mfh Who cut after that date be replied as qualified to

on the results oftheir teaching in this subject will

SCIENTIFIC SERIALS
A vierica 7i Journal of Science, June.—Physical structure and

hypsometry of the Catskill Mountain region, by A. Guyot,

—

Recent explorations in the Wappinger valley limestone of

Dutchess Co., N.Y., by W. B. Dwight.—The colour-correction

of certain achromatic object-glasses, by C. A. Young.—Note on
the companion of Sirius, by A. Hall.—Study of the Emmet Co.
meteorite that fell near Estherville, May 10, 1879, by J. Law-
rence Smith.—Oxidation of hydrochloric acid solutions of anti-

mony in the atmosphere, by J. P. Cooke.—Relation between the

colours and magnitudes of the components of binary stars, by
E. S. Holden.—Occurrence of true lingula in the Trenton lime-

stones, by R. T. Whitfield.—Experiments on Mr. Edison’s

dynamometer, dynamo-machine, and lamp, by Profs. Brackett

and Young.—On substances possessing the power of developing

the latent photographic image, by M. Carey Lea.

Archives des Sciences Physiques ct Nalurelles, June 15.—Re-
searches on the temperature or Lake Leman and other freshwater

lakes, by Prof. ForeL—The disease of workmen employed in the

St. Gothard tunnel, by Dr. Lombard.—Explosions by freezing,

by Prof. Ifagenbacli.—On a yellow rain observed near Bonne-
ville in Savoy, on April 25, 1880, by M. de Candolle.—Diatoms
of the Alps and the Jura, and of the Swiss and French region

in the environs of Geneva, by M. Bonn.—On a simplification of
the theory of vibratory movements, by M. CelWrier.

Alii dei R. Accademia dei Lined, fasc. 6, May.—Distribution

of electricity in equilibrium on two parallel indefinite plane
conductors, subjected to the induction of a point in the space
included by them, by Dr. Maggi.—On a meteoric rain, containing

an abundant quantity of metallic iron, observed at Cattania on
the night of March 29-30, 1880, by Prof. Silvestri.—On bromo-
camphor, by Prof. Schiff.—Chemical and pathological studies

on the hematopoetic function, by SS. Tizzoni and Fileti.

—

Influence of light on the production of haemoglobin, by the

same.—On ethylnaphtaline, by S. Caraelutti.—On phenol
derived from santonosic acid, by the same.—On a connection
between meteorological phenomena and the time of arrival

of the earth at perihelion, by Mr. Jenkins.—On the eleotric

polarisation produced by metallic deposits, by Prof. Macuftxso.—On the envelope anck structure of the uveal tract in' verte-

brates, by Dr. Angelucci.—Helminthological observations on
the endemic malady of the workmen in the St. Gothard (Anchylo-
stoma duodenalis), by Prof. Perroncito.

Reale Islituto Lombardo di Science e Lellere. Rendioonti.
Vol, xiii. fasc xii.—On the aberration" of sphericity, &c. (con-

tinued), by Prof. Ferrini.—On injury to agriculture caused by
the winter 1879-80, by Prof. Cantoni.—On a problem of electro-

statics, by Dr. Maggi.

La Natura
,

vol. iv. Nos. 3 and 4 (February).—On some
recent studies in agrarian meteorology, by S. Porro.—Morpho-
geny of animal individuality, by Dr. C&ttaneo.

Bulletin de VAcademic Royalede Sciences de Bdgiaut^Yi
1880.—Letter from Dr. Huggins on the subject of M. FieWi
recent note. ’

Journal de Physique, June.—Vibrations on the iqxfruc|;njPa

liquid in a rectangular vessel, by Prof* Lechat.—On
nomic yield of electric motor*, and on ioeftt*?ettlfiKf

;:

quantity of energy which traverses a^ electrte
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Deprex.—An experiment in phytiological optics by M. Blbart.

—Measomment of the refractive indices of liquids, by MM. Maod
de Lipiaay.

SOCIETIES AND ACADEMIES
Londov

Royal Society, May 27.
—“A Preliminary Account of the

Reduction of Observations on Strained Materials, Leyden Jars,

and Voltameters,” by John Perry and W. E. Ayrton. Commu-
nicated by Prof. G. G. Stolces, Sec. R.S. [Abstract].

In discussing the residual-charge phenomena of condensers,
the authors point out that in spite of certain elaborate measure-
ments which have been made on different kinds of glass, nobody
has yet discovered a constant such that it expresses the residual

charge property of a particular substance. They therefore say
that the simple plan or chaining a Leyden jar for a long time,

short-circuiting for a small definite period, then insulating and
giving the residual charge at certain times from insulation (thus

getting ray three definite numbers for each dielectric experi-

mented upon), is more accurate than, and is ju-t as definite as,

any plan hitherto proposed for determining the residual-charge

properties of a dielectric. They show that if Prof. Clerk

Maxwell is right, the only correct means of studying these

properties are given by the constants of Maxwell’s differential

equation, and they describe experiments on the Leyden jar of a

Thomson’s electrometer, and reductions of observations to obtain

inch constants. Thus one such constant is found to satisfy all the

observations made from the 500th to the 900th minute of insula-

tion of a jar. The authors draw attention to the analogy which
hey have pointed out between condensers and voltameters

-harged by electromotive forces less than one and a half volts,

md show that if we assume Maxwell’s equation to be true for

voltameters, that is, if we as«ume a voltameter to be a cc ndenser,

one constant satisfies observations from the 50th to the 190th
minute of charging, and from the 20th to the 80th minute of

discharging. They then proceed to develop a theory of the

increasing strains in bodies subjected to constant stresses. When
a homogeneous substance is suddenly subjected to stress, there is

a suddenly produced strain which follows Ilooke’s law, depend-
ing on a constant k, but besides this there is a viscid increase of

grain whose rate is proportional to the stress depending on a

xmstant r. In steel the viscous strain is not of much importance,

whereas in water strained by bodies moving in it it is very

mport&nt, as it is also when a beam of sealing wax is

oaded. They show that the viscid increase of strain is exactly

inalogons w ith the flow of electricity in accordance w ith Ohm’s
aw, and that the suddenly-produced strain is analogous w ith in-

luction ; and considering a heterogeneous material .subjected to

hearing stress, they find that the above assumptions It ad, for

trained materials, to exactly the same equation as Prof. Maxwell
ound for condensers. They found that the support of this

heory is exactly the same as the support which they have given
of Maxwell’s theory < f condensers. Thus one constant of the
equation satisfied the recovery from deflection of a gla>s beam
from the 4th to the 240th hour of relief, and satisfied the re-

covery from twisting of a gla*s fibre for all but the first few
observations. They have also constructed a voltameter such
that the platinum electrodes may be maintained at any tempera-
ture in an atmosphere of any gas for any length of time, main-
taining a vacuum over the liquid or saturating it with any gas,

md they give the different values of the residual charge constant,
which satisfies all but the first few observations of charge and
iisebarge in different cases. The authors conclude their paper
by saving that, regarding a voltameter as a condenser, then as
:fie plates of the charging battery are larger and nearer together,

ted as the times of charge and discharge of the voltameter ore
node less and less, the more do the total quantities of the charge
md discharge approximate to one another.

Physical 8ociety, June 26.—Prof. W. G. Adams in the

dmir.—Mr. C. V. Boys read a paper, by Prof. Guthrie and him-
lelf, on the measurement of the conductivity of liquids by means
of magneto-electric induction. The liquid is suspended in a
glass vessel by a fine iron wire in the centre of a cylindrical

electro-magnet formed of two semicircular parts. Thu electro-

magnet is rotated at a velocity not exceeding 3,000 turns per
™mute, and the liquid being drawn round in the direction of
jjj™°nvthe wire U subjected to torsion, which, under correction

errors, u proportional to the resistance of the liquid.
The tomon is observed by means of a scale and

’

The result*, plotted in » cum, agreew

y

do*dr wkh thoae of
Kohlrausch, obtained by alternate currents, and Dr. Guthrie
thinks that they are probably more correct and trustworthy than
Kohlrausch’s, for the method would seem to be superior and the
curve contains fewer excentric points than hts.--.5r. Gladstone
read a paper on the refraction equivalents of isomeric bodies, fa
which he described the present state of the subject and his own
contributions to it. He showed that the refractive power of
bodies over light was of great importance to chemists, since it

depended on their essential structure.—Dr. Huggins described
his latest results of star spectra, and illustrated ms remarks by
photographic spectra taken by his improved method. From
these it appears certain stars, such as Vega, give a complete
spectrum of hydrogen. Others, more yellowish in colour, show
a thinning of these lines, such as Sirius, Ur.«=a Majoris. Others
show thejntrurion ofmore refrangible lines ; forexample, Arcturus,
a AquiUC a Viiginius

; while Capella gives a complex spcctram
like that of the sun. Dr, Huggins also showed a spectrum of
the flame of a spirit lamp, which presented a strong group of
lines at S, and he considered it to represent the light emitted by
the molecules of water. He further observed that the spectrum
offered a highly sensitive test of the presence of carbon.—-Mr.
Liveing exhibited a new fire-damp indicator, capable of detecting

I per cent, of marsh gas in air. It is based on the fact that an
incandescent body shows more brilliantly in proportion to the
amount of marsh gas in the air, and consists of two fine platinum
vires kept incandescent by a magneto-electric current sent
through them in one circuit. One wire is excluded from the fire-

damp, the other is exposed to it, and the relative intensities of

the two glowing wires is compared by a photometric screen

placed between them and adjustable to a position between them
at which the reflections of the wires on the screen are of equal

intensity. The position of the screen relatively to the wires is

given by a scale, and measures the propoition of fire-damp in

the air. This contrivance is more advantageous than the safety-

lamp, which only indicates 2 per cent of marsh gas in the air,—
Dr. Stone exhibited a vacuum-tube of variable resistance and a

large electro-magnet w ound w ith iron wire. The former consists

of a barometer tid e thirty-two inches long, terminating above
in a short vacuum-chamber arranged transversely, and closed at

either end by adjustable india-rubber stoppers, through which
platinum terminals are passed. Above this the vertical tube is

continued to a glass stopcock, by means of which small quanti-

ties of : ir can be introduced. The foot of the tube is attached

to an india-rubber flexible pipe with a cistern like that of Frank-
land’s gas apparatus. The cistern full of mercury is counter-

balanced, and can be raised or lowered at will through the whole
thirty-two inches. A Torricellian vacuum can thus be made in

the upper chamber, or one of more or less perfectness. On
passing the induction-spark between the terminals in the former

ca.'-c all the discharge is carried off, none appearing at the dis-

charger. By gradually raising and lowering the cistern, after

admitting a little air by the stopcock, the resistance of the partial

vacuum thus obtained can be altered within wide limits. A point

can also he found where the spark of breaking-contact is shunted
through the vacuum-tube, while the weaker discharge of making-
contact is stopped. The induction-current is thus obtained hi a
single direction, a matter of some importance in physiological

experiments. The electro-magnet could not be described from
pressure of other matter. Its peculiarities consisted in its being
wound with best charcoal annealed wire of about 5 millim. see*

tinn in four parallel circuits, and in each pole being cast, mftJj

w inding into a solid block of paraffin. It was ex( ected that

latter device would increase the inductive effect of the spinM
and indeed it appeared that the lifting power was sameidpi

strengthened. The cores had been originally wound with

copper wire of about the same weight as the iron wire, B"
lifting power for batteries of moderate Bize, five or six Bu
cells, for instance, had increased fourfold after the sub

"

A paper by Mr. McFarlane Gray entitled specific

lated from entropy. This is a re affirmation of a pap
value of v, declined by the committee of the Royal
February, 1878. The author read a paper at the last

j
the Institution of Naval Architects, which we 1

singularly bold and original attempt to aocotmt for 1

phenomena of steam and other effects of heat when applied to

matter. In the present paper Mr. Gray contiimes m the some

line of startling generalisation. The fouowiag is a spedmen*—
Taking thep v of hydrogen at 4?S"a X., m to Renkine’* taMffc

to be ivff&xo foot nosui£. he writes .
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nr w in the paper with the value obtained a* above b
i:U the following remarkable generalisation* : m being

>e jnoMuUr weight of the substances, and p v and * being the

rdpm, volume, and absolute temperature in any standard units.

« The thermal equivalent of/

v

= ^ ^
7T+

Specific heat at constant volume

Specific heat at constant pressure

>4 m
3i” em

he specific heat in the gaseous state is therefore at constant

ressure.

- -387779

>rH/), water in the gaseous state. By calculating the difference

F entropy for water at numerous temperatures for the different

:a*es Of aggregation, first absolute HaO without energy volume,

scondly, water as we know it with a volume increasing with

imperature ; thirdly, water split into single molecules, but these

et without motion ; fourthly, single molecule HsO or steam

as ; he shows that the difference of entropy between the third and
ie fourth state is equal to the specific heat at constant pressure,

nd that the whole energy possessed by the water up to the split

nd motionless state is a constant quantity at all temperatures for

ie same substance. He calls this quantity the absolute splitting

eat ; the splitting heat above any standard sta fe he calls the

ominal splitting heat, S a constant quantity for all temperatures,

from the entropy calculation for more than twenty temperatures,

11 calculate to seven places of decimals from Regnault’s exact

ormula {&) for saturated steam, he takes two temperatures

ttd&criminately, and equates the value of S expressed in entropy

uautities with one unknown quantity, the specific heat entropy.

Equating 278° C. with 374
0
C. gives ... ‘387729

„ 278° C. with 494
P
C. gives ... ’387867

Mean calculated specific heat

Instead of

2)775596

•387798
•387779

Difference •000019

Hie value of S above melted ice is for water

Calculated at 278° S = 502*386

„ 294
0 S sb 502*405

2)1004*791

502*395 C.
or 904*311 F.

rhis is a remarkable corroboration of the kinetic theory of

ptes, quite unlooked for in steam experiments, and, as the
author of the paper remarked, it shows how reliable are the
emits of the experimenter RegnaulL. The author also explained
t new diagram, in which the area is energy, the length entropy,

tnd the height temperature. In such a diagram it becomes as

Imple an idea as temperature. From this it appears that the

atio of the two specific heats is 1 ‘4 for steam.—Mr. Clark com-
mmteated a paper on the behaviour of liquids and gases near
heir critical temperatures.—Mr. Winstanley exhibited two new
'ariettas of air-thermometers and a thermograph actuated by an
ir-thermometer on the principle of his radiograph exhibited at

ast meeting. The first thermometer consists of a (J tube with
ermlnal bulb*and the left leg of much finer bore than the right,

ttoonrr is in the right leg, sulphuric acid surmounted with air

a the left. The apparatus is a barometer to the air inside the
eft bulb, and a thermometer to that outside. A similar com-
bination of an air-thermometer and an aneroid barometer consti-
atai the second instrument. The expansion or contraction of the
if in the Stem by external temperature extends or compresses
l aaridt aneroid chamber in the bulb.—Mr. Gee and Mr. Stroud
Bade a. communication on a modification of Bunsen’s calori-
aetas, which will be found in the Proceedings of the Society,—
theMating than adjourned till the winter session commences.

Society, June 23.—Robert Etheridge, F.R.S.,
•atidentf ia the chair.—Edwin Muir, Benjamin Sykes, and

John Thorbum were elected Fellows of the Society. The fol-

lowing communications were read :—On the skull of an Ichthyo-
saurus from the lias of Whitby, apparently indicating a new
species (/. zetlandicus

, Seeley), preserved in the Wooawardian
Museum of the University of Cambridge, by Prof. H. G. Seeley,
F.R.S.—Note on the cranial characters of a large Teleosaur
from the Whitby lias, preserved in the Woodwardian Museum
of the University of Cambridge, by Prof. H. G. Seeley, F.R.S.
—On the discovery of the place where Palaeolithic implements
were made at Crayford, by F. C. J. Spurrell, F.G.S.—The
geology of Central Wales, by Walter Keeping, F.G.S., with
an appendix by C. Lapworth, F.G.S., on a new species of
Cladophora.—On new Erian (Devonian) plants, by J. W. Daw-
son, r.R.S. The paper first referred to recent publications

bearing on the Erian (Devonian) flora of North-East America,
and then proceeded to describe new species from New York
and New Brunswick, and to notice others from Queensland,
Australia, and Scotland. The first and most interesting is a
small tree-fern, Asteropteris noveboracemis

%
characterised by an

axial cylinder composed of radiating vertical plates of scalariform

tissue imbedded in parenchyma and surrounded by an outer

cylinder penetrated with leaf-bundles with dumb bell-shaped

vascular centres. The specimen was collected by Mr. B. Wright
in the Upper Devonian of New York. Another new fern from
New York is a species of Equisetidcs (E. wrightianum)% show-
ing a hairy or bristly surface, and sheaths of about twelve short

acuminate leaves. A new and peculiar form of wood, obtained
by Prof. Clarke of Amherst College, Massachusetts, from the

Devonian of New York, was described under the name Cellu-

loxylon primavtim. It presents some analogies with Proto

-

taxites and with Aphyllum paradoxum of Unger. Several new
ferns were described from the well-known Middle Devonian
plant-beds of St. John’s, New Brunswick

;
and new facts were

mentioned as confirmatory of the age assigned to these beds, as
showing the harmony of their flora with that of the Erian of

New York, and as illustrating the fact that the flora tf the
Middle and Upper Devonian was eminently distinguished by
the number and variety of its species of ferns, both herbaceous
and arborescent. It will probably be found eventually that in

ferns, equisetaceous plants, and conifers, the Devonian was
relatively richer than the Carboniferous. Reference was also

made to a seed of the genus Aithcotesta of Charles Brongniart,
f iund by the Rev. T. Broun in the Old Red Sandstone of Perth-
shire, Scotland, and to a species of the genus Dicranopkyllum
of Grand’-Eury, discovered by Mr. J. L. Jack, F.G.S., in the
Devonian of Queensland. In all, this paper added six or seven
new types to the flora of the Erian period. Several of them
belong to generic forms not previously traced further back than
the Carboniferous. The author uses the term “ Erian ” for that
great system of formations intervening in America between the
Upper Silurian and the Lower Carboniferous, and which, in the
present uncertainty as to formations of this age in Great Britain,

should be regarded as the type of the formations of the period.
It is the “ Erie Division” of the original Survey of New York,
and is spread around the shores of Lake Erie, and to a great
distance to the southward.—On the terminations of someAmmo-
nites from the inferior oolite of Dorset and Somerset, by James
Buckman, F.L.S.—Faroe Islands : Notes upon the coal found
at Suderoe, by Arthur H. Stokes, F.G.S.—On some new creta-

ceous Comatulcr, by P. Herbert Carpenter, M.A. Communi-
cated by Prof. P. Martin Duncan, F.R.S.—On the Old Red
Sandstone of the north of Ireland, by F. Nolan, M.R.LA.
Cemmunicated by Prof. Hull, F.R.S.—A review of the family
Vincularidee, recent and fossil, for the purpose of classification,

by G. R. Vine. Communicated by Prof. P. M. Duncan, ftR.S*—On the zones of marine fossils in the calciferous sandstone
series of Fife, by James W. Kirkby. Communicated by Prof.

T. Rupert Jones, F.R.S —The glaciation of the Orkney Islands,

by B. N. Peach, F.G.S. , and John Home, F.G.S. In this

paper, which forms a sequel to their description of the glacia-

tion of the Shetland Isles, the authors, after sketching the
geological structure of Orkney, proceeded to discuss the gJadal
phenomena. From an examination of the various striated sur-

faces they inferred that the ice which glaciated Orkney must
have crossed the islands in a north-westerly direction from the'

North Sea to the Atlantic, They showed that the dispersal ef
the stones in the boulder-clay completely substantiates thta ima*
elusion; for in Westray this deposit contains blocks of

‘

sandstone derived from the Island of Eda, while In f
blocks of sltggy diabase, occurring m situ on the
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Academy of Sciences, July 5.—M. Edm. Becquerel in the

chair.—The death of M. Borchardt (correspondent in Geometry)
was announced.—The following papers were read :—Study of

the variation of the line of sight, on the great meridian circle of

Paris Observatory (constructed by M. Eichens), by means of *

new apparatus, by M. Loewy. The essential part i* a small

?

las3 disk coring simultaneously three images in the eye-piece :

1) that of the cross wires, (2) that of a division drawn on the
objective, and (3) that of one of the divisions of a plate inserted

in the axis.—On the photography of the chromosphere, by M.
Janssen. The exposure is continued till the solar image is

positive to the border ; the chromosphere then appears as a darkpositive to the border ; the chromosphere then appears as a dark
circle 8" or 10" in width.—On the integration of linear equations
by means of the sines of superior orders, by M.Villarceau.—On the
consequences of the experiment of MM. Lontin and de Fonvielle,

by M. Jamin. He indicates experiments which should test his

explanation.—On the vision of colours, by M. Chevreul.—On
some general relations between the chemical mass of elements
and the heat of formation of their combinations (continued), by
M. Berthelot. The influence ofmass of the elements in diminishing
the stability, and therefore the heat liberated, may be conceived
simply by supposing that the system formed by two molecules
will be more exposed to destruction by movements of the whole
system (rotations, vibrations, &c.,) the heavier the molecules.
On the other hand, the reserve of energy (which Is gradually

temperature was much msre severe in December and January
last than the previous year, the renewal of vegetation in six

chestnuts was earlier. The mild time between the cold
of December, 1879, and January, 1880, does not account
for this, for a longer and milder time intervened in 1878-
79, Nor does the method of sums of heat explain it. But
the trees received more heat this year from the beginning of
vegetation to complete expansion of their leaves.—On a meteorite
winch fell on November 16, 1874 at Kerilis (Cotes du Nord), by
M. Daubree. This belonged to the sub-group Oligosideres in
the Sporadosideres.—On a meteorite w hich fell on Septemberon September

ahore,«ra found in the boulder<lay of the north-west of the

ighm, Again, on the mainland, blocks of the coatee siliceous

stoftstones which cross the island from Inganess to Orphn are

afct with in the boulder-day between Heaton Heed and the

tibdi of Slennis. Moreover, they discovered in the boulder-

day the following rocks, which are foreign to the island: chalk,

chalk-flints, oolitic limestone, oolitic breccia, dark limestone of
Caldfcroue-sandstone age, quartettes, gneiss, &c., some of which
closely resemble the representatives of these formations on the
east of Scotland, and have doubtless been derived from thence.

From this they infer that, while Shetland was glaciated by the
Scandinavian mer de glace, Orkney was glaciated by the Scotch
ioe-sheet, therespective ice -sheets having coalesced on the floor

of the North Sea and moved in a north-westerly direction

toward* the Atlantic. They also found abundant fragments of
marine shells in most of the boulder-clay sections, which are

smoothed and striated precisely like the stones in that deposit.

They condude that these organisms lived in the North Sea prior

to the great extension of the iee, and that their remains were
commingled with the moraine frofonde as the ice-sheet crept

over the ocean-bed. From the marked absence of shell-frag-

ments in die Shetland boulder-clay they arc inclined to believe

that much of the present sea-floor round that group of islands

formed dry land during the climax of glacial cold.

between a given number of fonodoas of two independent
and their partial derivatives of the first order, by M. Turquaa.-*
On the bright spectral lines of scandium, by M. Tha&n.—T*
provements in siemens’ bobbins, by M/TrouvS. He suppress

1 of indifference, making the poUr'ihces of sad

quarantine*, by M. de Lesseps. He gives examples of their
inadequacy.—Nature of the immunity of Algerian sheep against
spleen-disease ; is it an aptitude of race? by M. Chauveau. The
property is congenital ana natural. It may be communicated by

longitude between Paris and Bonn, by MM. Le Gere and De
Bernardieres. The figures obtained are 19m. 2*260*., probable

V™* ± 0 009s. German astronomers found for the same arc,

1^'™ 23
I
V’"801

?
11® on the equation of Ltook, by M."Cary.—integration of any number of simultaneous equations

provements m Siemens' bobbins, by M. Trouvd. He suppress
the two periods of indifference, making die poUr'ihces of sad
form, so that the surfaces approach those ofthemagnet gradual!}
till the moment that the posterior edge escapetmn die pole

when repulsion commences. The work is; thus economised
—On the sensibility of the eye to differences of light, b
M. Charpentier A given light, strong or weak, must (in hi

case) be increased or diminished about eight hundredths to giv
a distinct new sensation ; and it seems to be the same in indurec

vision [as ;in .direct, and with coloured as with white light.-

Thermic study of polysulphides of ammonium and persnlphid

of hydrogen, by M. Sabatier.—On the density of iodine vapo*1

by M. Troost. He finds it to diminish both at a low and **

high temperature, so that dissociation or isomeric change /*eeni

hardly admissible.—On the atomic weight and on some fchaiia*

teristic salts of ytterbium, by M. Nilson.—On the dittoing*® 0

platimun in sulphuric acid, by M. Scheurer-Kestner. Theatm
of platinum is always due to presence of nitrogenised compouiuj
in the sulphuric acid.—Remarks on etherification of hydnundjj

summer and autumn ; but while spores of mould are abundaj*
in w et, and rare in dry, periods, it is the opposite wtth ailriri

bacteria. At Montsouris, in summer and autumn, 1,000 germ*
of bacteria are sometimes found in 1 cubic metre ; in winter tM
number may go down to 4 or 5, and on some days 200 litres f
air are insufficient to infect the most alterable liquors. In ordT
nary houses air proves fertilising (to neutral bouillon) in a volunf
of 30 to 50 litres. M. Miquel notes an increase of deaths frofi

contagious and epidemic/Useases in Paris, about eight days after.1

recrudescence of aerial bacteria. Water vapour from the ground
rivers, or putrefying mosses is always micr«gpiphicaUy pure-T
On a digestive ferment contained in the sap of the qg, by It
Bouchut.

—

A work by M. dc Koninck, on the fauna of till

carboniferous formation of Belgium, was presented,

Vienna
Imperial Academy of Sciences, May 7.—B. BolzanoJ

significance in the history of infinitesimal calculation, by Prof

-

Stolz.—Investigation of the roast products of coffee, by Hef
Bernheimer,—On direct introduction of carbonyl groups
phenols and aromatic acids (third part) ; behaviour of pyrogaHh
and gallic acids with carbonate of ammonia, by Prof. Sennofej

and Dr. Brunner.—On Guthrie’s cryohydrates, Dy Herr Qffen.—
On the relation of the coefficients of diffusion of gases

temperature, by Herr von Obermayer.—On the coincidence 0
disorders of the skin and of the grey axis of the spinal cord, b
Dr. Jarisch.
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VICTORIA UNIVERSITY

I
T was only the singular moderation and good sense

with which the promoters of the New Manchester

Jniversitymovement conducted their case that could have

iecured that no Parliamentary opposition should be made

o the late Government taking a step so momentous, and

ifieeting so many rival interests, as the foundation of a

icw English university. They were compelled, indeed,

ike many other strategists, to change front once or twice,

nd to accept a charter different in two vital respects from

bat which they had asked. They wanted a university

a England on the model of the Scotch and German
niversities—a university of a single college in a great

entre of population. They were compelled, however,

D make provision for affiliating Leeds and other col-

sges, when they become adequately equipped, with full

iculties of arts and science, and when it is completed

be new University will have to carry out’an experiment

ompletely novel. It will occupy a midway place between

he Scotch single-college universities, the English uni-

versities with their families of colleges bound together by
heirjcommon locality, and the Central Examining Board
at all qualified applicants, which is known as the

Jniversity of London. The separate colleges will in

ict be Universities of the Scotch type, complete in

bemselves before they are affiliated in respect of two

nportant faculties. They will differ vitally from the

ingle colleges of Oxford and Cambridge, each with three

r four tutors of its own, but each requiring to lean on

be private tutors and the resident university professors

nd lecturers for the necessary supplement of their teach-

ig. It will be most interesting to see how the Uni-

ersity authorities will conciliate the independence and
riginality of the teaching of the individual colleges with

Reexamination system which must govern and regulate

bem all. The new University will more nearly resemble

ae late Queen's University in Ireland than anything else

f which we have had experience. It will differ from the

Queen's University only in the greater importance of the

eparate colleges. Meanwhile all these arrangements are

* posse. The University will be started on the familiar

nes of the Scotch and German universities, with a
ingle college, with which for the time being it is prac-
(tally identified, and whose teaching it will be its sole

usiness to influence.

The other important modification is in the temporary
bsence of the medical faculty. An important medical

chool is attached to Owens College. The last Go-
eminent were occupied with a Medical Bill, the main
bject of which was to diminish the number of licence-

ranting medical centres, and to substitute a single

uthority for the nineteen medical bodies which confer
it t ight to practise on the bodies o f Her Majesty's
objects. It was strongly represented to them that it
pould be an anomaly that they should add a twentieth
censing body to the nineteen at the very moment when
b«y were attempting to fuse the nineteen into one. The
biker they have issued to the Victoria University giants

bt to confer all degrees and titles of honour that

potent to other universities in the United King-
x» xxu.—No. 560

dom to grant, except in the single faculty of medicine.
Although the medical professors of Owens College become
professors in the University, they will remain in an excep-
tional position, at all events until the new Government
have made up their minds what course to adopt,with the
Medical Bill Should the agitation for a medical uni-

formity die "out, and the Government resolve upon no
disturbance of the existing arrangements* it will be im-
possible for them not to complete the charter of the
new University by conferring on it the right to grant
medical degrees. Should they revive the proposals of

their predecessors and succeed in passing them into law,

the new University will stand in the same position as

that which the older universities will then be reduced to

occupy.

The public will be most interested to see on what lines

the Victoria University will be developed. Will it strike

out a new line for itself? Every university in this country

aims at being a studium generate^ but every university

has in practice shown a tendency to the exceptional

development of special studies. Oxford is in the main a
great classical, and Cambridge a great mathematical,

school, and London has been exceptionally distinguished

for the high attainments and reputation of its medical

graduates. In the Victoria University, so far as it is

possible to forecast its future, [a similar position seems
likely to be asserted by the scientific faculty. It is in that

respect that Owens College has been specially etrotag. In
all the older universities the scientific faculties have had
to assert for themselves a higher position than they

originally occupied, and they have generally done
so during the last century of their history. They will

start in the Victoria University from a position at least

equal to that occupied by the elder “Arts" studies. It

would be a mistake if they were to attempt to claim
an exclusive predominance, and £he first step which the
University has taken indicates that there is no such
danger. They have appointed as their Chairman of the

Board of Studies their Professor of History and English
Literature. Every one who has followed the movement
in which the University originated knows how deeply it

has been indebted, from its commencement to its close,

to Prof. Ward, and it is safe to say that no sounder
appointment could have been made, and none more
likely to secure the impartial appreciation of ail the

competing claims of the old and the new learning. The
authorities of the Victoria University will begin their new
career on the broad and satisfactory lines indicated by
the words of their founder. Mr. Owens' will pointed to the
creation in Manchester of a seat of learning in which the
subjects taught in the English universities should be
taught in the best way, and the promoters of the move-
ment have never advocated any scheme for making them*
selves a scientific college, or what is called a technical

university. But it will be as difficult as it would be
imprudent to ignore the fact that Manchester has special

opportunities for becoming a great scientific school, and
the eminent teachers who represent its scientific faculty

may be confidently trusted to maintain, the position whgch
they have secured for their subjects. We may
hope to see the new University set itself to the^tjuk of
proving that science is as educatioxxaUy

instrument as literature and philosogtt^,

N
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history, and language will hold their own adequate place

in its scheme of instruction, but the newer sciences of

animate and inanimate nature will certainly start from a

fairer platform than usual, in the North of England* The
Victoria University will not be hampered, like its elder

sisters, by the traditions of the past. There is a great

career before it, and the people of England will watch its

development with the deepest interest. They may be
reasonably confident of one thing, that the new educa-

tional “ brand," to adopt Prof. Huxley’s felicitous expres-

sion, will be of as select a character as any of the

“brands" with which they are familiar.

ON THE RELATION BETWEEN THE MOLE-

CULAR WEIGHTS OF SUBSTANCES AND
THEIR SPECIFIC GRAVITIES WHEN IN
THE LIQUID STATE

U NDER this title I have communicated to the Chemi-

cal Society the results of a prolonged investigation

on the connection existing between the weights of unit

volumes of liquid substances and their relative molecular

weights (see Journal of the Chemical Society for March,

April, May, and June, 1SS0), and in obedience to a

request from the Editor of Nature I will briefly indicate

the scope of the inquiry, and point out the main con-

clusions to which I have been led. The inquiry, I may
say in the outset, has resolved itself into a critical and
experimental examination of what are known as Kopp’s

laws of specific volume. That some definite connection

between molecular weight and specific gravity would be

traced had been surmised more than forty years since,

but all our exact knowledge on the subject is contained in

the series of classical memoirs which we owe to Hermann

Kopp. Kopp first clearly recognised the necessity of

comparing the liquids, when under strictly analogous

conditions. By dividing the specific gravity of a liquid

taken at the temperature at which its vapour-tension is

equal to the standard atmospheric pressure—that is, at its

ordinary boiling-point—into its molecular weight, we

obtain its specific volume. If the specific gravity be

referred to the point of maximum density of water, this

value represents the number of cubic centimetres occu-

pied by the relative molecular weight of the liquid

expressed in grams at its boiling-point under the standard

pressure. The numbers thus obtained were first shown

by Kopp to exhibit certain definite relations which may

be briefly stated as follows :

—

I. In many instances differences in specific volume are

proportional to differences in corresponding chemical

formula,—Thus a difference of CH2 in a homologous

series corresponds to a difference of about 22 in the

specific volume, or (CH*)*— 22*. On comparing the

specific volumes of similarly constituted haloid com-

pounds, it is seen that the substitution of n atoms of

bromine for an equal number of chlorine atoms increases

the specific volume by 5n.

II. Isomeric and metameric liquids have
,
as a rule

t
the

same specific volume.—Exceptions are exhibited by certain

oxygen and sulphur compounds.
III. The substitution of an atom of carbon for two of

hydrogen makes no alteration in the specific volume of
certain groups of organic liquids.

On the basis of these conclusions Kopp was able to

calculate certain numerical values for the specific volumes
of the elements in combination. These values are as a
rule constant for the particular element: thus, accord-

ing to Kopp, carbon has invariably the value of 11,

hydrogen that of 5 ‘5. Exceptions are observed in the

case of the chemical analogues oxygen and sulphur.

Each of these bodies has two values depending, it would

seem, on its mode of combination, or on its relation to

the remaining atoms in the molecule. For example,

acetone and allyl alcohol have each the empirical formula

CsH cO, but the specific volume of acetone is 78 ‘2, whilst

that of allyl alcohol is 73*8. In the case of acetone the

combining power of the oxygen atom is wholly satisfied

by carbon ;
that is, we have reason to know that the

oxygen atom is more intimately associated with one of

the carbon atoms than it is with any one of those of the

other elements ; whereas in allyl alcohol a moiety of the

combining value would seem to be satisfied by carbon

and the remainder by hydrogen. It appears, then, that

when oxygen is united to an element by both its affinities

its specific volume is 12*2; when it is attached by only

one combining unit its specific volume is 7*8. The corre-

sponding values for sulphur are 28*6 and 22*6.

I have already pointed out that these differences in the

values for the specific volumes of oxygen and sulphur

may be employed to throw light upon the constitution of

such bodies as the phosphoryl and thiophosphoryl com-
pounds, and that we may in this way obtain evidence as

to the particular affinity-value that an element *ucb as

phosphorus, which is variously regarded as a triad and a

pentad, exerts, and in the present paper I give additional

instances to show that a knowledge of the specific volume

of a body is often calculated to furnish valuable informa-

tion concerning its constitution.

The most accurate method of ascertaining the specific

volume of a liquid is (1) to determine its specific gravity

at some convenient temperature; (2) to ascertain its

boiling-point w'ith the utmost exactitude ;
and (3) to

determine with great care its rate of expansion, say

between o° and this boiling-point.

The space at my disposal forbids me attempting to

show how these various physical data were determined

for the purpose of the present inquiry. Full details of

the methods employed are given in the original paper,

and the errors incidental to the various processes are frilly

discussed. The observations necessitated among other

things the frequent determination of the fixed points of the

thermometers employed, and the accompanying figure

shows how these were found to rise during the progress

of the investigation. The abscissae represent the times

in months at which the several observations were taken,

and the ordinates the extent ofdisplacement in hundredths

of a degree. A represents a thermometer ranging from

- io° to 50° C., B from 50° to 105° C., and c from 98° to

144° C. It will be seen that the extent of the displace-

ment is evidently dependent on, or at any rate is greatly

influenced by, the amount of molecular disturbance to

which the glass envelope is subjected.

The accuracy of the results is of course in great measure

dependent upon the purity of the liquids employed, and

this fact to some extent limited dm number of compounds,

which could be investigated. Whenever die mode
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preparation was not a sufficient guarantee of the purity it

was established either by analysis or by the determination

of its vapour density—a most rigid test, provided that this

could be ascertained with sufficient accuracy. I have

ventured to modify the original form of the Gay-Lussac-

Hofmann apparatus, and I think I may claim that this

modification admits of all the precision which the process

is capable of yielding. It obviates some of the disad-

vantages of the original method, such as the liability to

crack the tube, and the use of a large quantity of mercury

and of liquid to vaporise the body under investigation,

and it also permits of a more certain application of the

necessary corrections.

Among the many problems suggested by a review of our

present knowledge of the subject, the following seemed to

me to be specially worthy of solution.

I. Is it definitely established that an element in com-

bination has as a rule an invariable specific volume?

May not the volume be modified by the number of the

atoms of that particular element in the molecule ? Is it

Curves showing rise of fixed points in thermometers.

altogether independent of the general complexity of the

molecule, or may not the specific volume of the molecule

be a function of its weight ?

II. Do the various members of a family of elements

possess identical specific volumes, or may not the volume
be a function of the atomic weight ?

III. Would a re-examination of the cases of so-called

variable atomic value serve to show that the specific

volume of an element is a function of that value, as Buff
supposes ?

IV. The hypotheses of Mendelejeff and Meyer indicate

the need of additional and more exact determinations of

.the values for the specific volumes of the elementary

[bodies?

This scheme of work required the determination of the
~

'

gravities, boiling-points, and thermal expansions

[about fifty liquids, and the results of the observations

i material for the calculation of the specific volumes
seventeen elementary bodies. The rates of expansion

t represented by formulae of the form-

labour of reducing the observations, and more
illy of calculating the empirical formulae for so

a number of substances, has been materially

I by the use of the arithmometer of Thomas (de

Colmar). The investigation has therefore incidentally

added very considerably to the data upon which the

determination of the general laws affecting the thermal

expansion of liquid bodies must depend.

After a discussion of the errors of the observations and
a comparison of my results with those obtained by previous
observers, whenever these were applicable, I have sum-
marised the main conclusions to which I have been led

as follows :

—

1. It seems certain that many isomeric liquids, even of

the same chemical type (using that phrase in the sense

in which it is employed by Kopp) have not identical

specific gravities at their respective boiling-points, and
hence have not identical specific volumes. Such excep-

tions are more commonly met with in compounds con-

taining carbon and hydrogen ; this fact appears to indicate

that the specific volume of one or both of these elements

is not absolutely invariable. Benzene derivatives especially

show a greater departure from the general law than can

be fairly attributed to experimental error. Their varia-

tions are of the same order as has been shown to occur in

the refraction values for these compounds.

2. We must also suppose that of the additional elements,

oxygen, sulphur, and nitrogen have likewise variable

specific volumes in conformity with Kopp’s conclusions.

3. There is at present no experimental evidence for

assuming that any other element has a variable specific

volume.

4. Hence in the case of these elements the volume is

not modified by the number of the atoms of the particular

element in the molecule, and it is therefore altogether

independent of the general complexity of the molecule.

5. The different members of a family of elements do
not possess identical specific volumes; the volumes of

the elements are periodic functions of their atomic
weights.

6. The inquiry affords no evidence in support of the

hypothesis that the specific volume of an element in com-
bination is modified by any possible variation in the
affinity value which it may possess. T. E. ThoRPE

GORDON'S «ELECTRICITY AND
_ MAGNETISM »

A Physical Treatise on Electricity and Magnetism. By
J. E. H. Gordon. (London : Sampson Low and Co.,

1880.)

THE author, in the first paragraph of his preface,

draws a distinction between the physical and
mathematical points of view in treating the Science of
Electricity. Unfortunately, the distinction is at present

a real one. Many mathematicians, fascinated by the

beauty of the instruments they handle, are disposed to

treat physical problems as though the principal function

of the universe were to suggest problems to the pure
mathematician, instead of the principal function of the

pure mathematician being to provide suitable tools for

solving physical problems. On the other hand, there are
skilful experimentalists who fail to appreciate those
powerful methods of deductive quantitative reasoning;

which they are themselves unable to handle. Mr. Gqv^oa
does not profess to be a mathematician^ and adcfft the
experimental point of view. I
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The book makes no claim to be a complete treatise, but

rather to deal with those branches of the science with

which the author is best acquainted, one might almost

say, those parts at which he has himself worked, either

originally or by way of verifying the work of others. As
might be expected from such a scheme, the descriptions

of apparatus and phenomena are admirable, but, unfor-

tunately, the theoretical explanations, intended to give

the book more or less the character of a systematic

treatise, are neither dear nor accurate. So early as

page 2 we read :
u

It is found that if equal quantities of

the electridty of glass and the electricity of sealing-wax

be added together they neutralise each other/ But this

is not preceded by any explanation of what is meant

feyequal quantities of the electricities ofglass and sealing-

w&x. If the sentence had been cast as a definition, it

would have been comprehensible. On page 20 there is an

extraordinary illustration of the medium supposed to

transmit electrostatic forces

“The transmission of strain may be very beautifully

seen at any railway-station when shunting is going on, if

a train of carriages is being pushed by an engine which
happens, instead of giving a steady pressure, to strike a

slight blow on the carriage nearest to it. The furthest

carriage does not move at once, but the buffer springs are

compressed—that is, the first carriage is for an instant

strained by having its total length shortened by some
inches. It instantly recovers from this strain by the ex-

pansion of the springs
; but as it cannot expand towards

the engine, it expands away from it, and transmits the

strain to the next carriage by compressing its buffer-

springs, and the process is repeated all the way from the

engine to the carriage furthest from it/*

This buffer experiment is an illustration of wave-motion,

an idea we do not need in any theory of electrostatics.

On page 23 there is a popular explanation from the pen

of Prof, Ayrton of the easy discharge of electricity from

points ;
this remarkable explanation does not in any way

depend on the greater electric surface density at and near

a point, and it suggests that the force near a conductor is

not normal to its surface. It is unnecessary to pursue

this criticism further ; we have said enough to show that

Mr. Gordon’s strength does not lie in the systematic

exposition of electrical theory.

The book is divided into four parts—Electrostatics,

Magnetism, Electrokinetics, and Electro-optics, In the

third part is included all the phenomena of current

electricity. This is an unsatisfactory classification.

Electrokinetics should be confined to those phenomena
of current electricity which involve the kinetic energy of

current, such as electromagnetism and electromagnetic

induction. The author would have been wiser to have

followed the arrangement of Maxwell, and have classed

the stead) flow of electricity in conductors at rest rather

with electrostatics than electrokinetics. Adams’s experi-

ments on equipotential lines and surfaces in conductors

are interpolated between diamagnetism and the induction

coil
;
they are, of course, naturally a part of the theory of

electrical resistance, and have no near connection with

the chapter preceding or following.

Great care has been bestowed on the illustration of the
work, We know of no book on electricity so beautifully
illustrated. N 0r are the pictures merely pictures. They
snow well the details of apparatus ; often, too, some

leading dimensions are given when perspective does'ket

admit of a scale, We wpuld recommend this practice to

all writers on science. It is a great help to the imagin-

ation to know how large a thing is, and better that this

information should be upon the picture than in the text

only.

In the construction of this book the freest use has been

made of the scissors, whole pages being quotations. This

is both wise and modest, for when the original works of

the man who discovered and stated a fact are suitable

for a treatise, there can be no use in paraphrasing them.

Some of the chapters are excellent analyses of the several

investigations which have been made into the subjects of

which they treat. This is notably the case with the

chapter on “Specific Inductive Capacity.” When Mr.

Gordon has occasion to prepare a new edition he will do

well to expand where he is strongest, to omit as far as

possible systematic exposition, but to make each chapter

a history to which the reader may refer with confidence

that he will there find a clear account of every original

experiment, English or foreign, that has been tried in

that department. The value of such a work would be

inestimable.

STRATIGRAPHICAL GEOLOGY
Letheea geognostica

,
Oder Beschreibung und Abbilding

dcr fur die Gcbirgs-Formationen bezcichnendsten Ver-

steinerungen. Herausgegeben von einer Vereinigung

von Paliiontologen. I. Theil : Lethera palaozoica, von

Ferd. Roemer. Textband : Erstc Lieferung. Pp. 324.

(Stuttgart,"1880.)

THE study of fossils may be approached from two

distinct points of view : we may regard them as

furnishing us with additional illustrations of the diversi-

ties of form and structure in the animal and vegetable

kingdoms, or we may study them as making their appear-

ance in a certain definite order, and thus as characterising

particular geological formations. The former is the point

of view of the biologist, the latter that of the stratigraphi-

cal geologist. Palaeontology, or the study of fossil forms,

must necessarily be pursued as a branch of biology, for

only by the study of their nearest recent analogues can

we hope to interpret the fragmentary and often obscure

relics of former inhabitants of the globe
;
but, on the

other hand, the progress of systematic geology
k
has been

bound up with the study of fossils ever since it has been

clearly recognised that strata can be identified by the

organic remains which they contain.

German scientific literature is now being enriched by

: the publication of two very valuable works in which

i

fossils are treated of, in the one case from the stand-point

of the biologist, in the other from that of the stratigraphi-

cal geologist. The admirable treatise on palaeontology

by Zittel and Schimper gives an excellent account of Ike

chief types of fossil plants in their relations to living

forms, and the work of which we have placed the title at

the head of the present article, promises to supply an

equally important contribution to rtratigraphicdl geology.

The title of * Lethaea Geognoftka” was first employed

by Bronn, who between the years 183S ***& *837 published

a work under this name, in which he described all thl
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fossil genera then known in the several geological .forma-

tions* This book, which was accompaniedbyan excellent

of plates, passed through three edition# during the

author’s life-time, but in the preparation of the last of

these he was aided by Dr. Ferdinand Roomer.

The number of fossU;forms now known to geologists is

SD.vast that it would be impossible to find any palaeonto-

logist competent to deal equally well with the faunas and

floras of all the geological periods ;* and hence it has been

decided to commit the palaeozoic, the mesozoie, and the

tertiary divisions of the work to different hands. Dr.

Ferd. Roemer has been selected to describe the life-

forms of the palaeozoic rocks, and in the work before

us we have the first instalment of the result of his

labours.

The work commences with a sketch of the succession

and correlation of the palaeozoic strata in all the different

areas in which they have been studied. The author

divides these rocks into the four groups of Silurian,

Devonian, Carboniferous, and Permian, using the term

Silurian, after the manner of Murchison, to embrace all

the lower palaeozoic strata. This plan is, of course, open

to the objection that his first division is at least equal in

value to the other three put together. The account of the

palaeozoic strata as developed in different areas, which

extends to ninety-two pages, is generally very carefully

dtawa up. We notice on pages 11 and 29 an unfortunate

error in the grouping together of the Lower Llandeilo

and the Tremadoc slates, while in his account of the

succession of strata in Sweden the author has failed to

avail himself of the most recently-published results arrived

at by the palaeontologists of that country.

The next twenty pages of the work are devoted to the

palaeontological literature of the palaeozoic rocks, 146 pages

to the palaeozoic plants, and seventy-seven pages to the

Protozoa. The author describes each genus, and gives

also an account of some of the more important species.

In noticing the earliest palaeozoic plants, Roemer follows

Schimper in regarding the puzzling forms from Bray Head,
called Oldhamia by Edward Forbes, as belonging to the

Algae. With regard to the so-called Eozoott canadcnse

of Dawson, Dr. Ferd. Roemer accepts the verdict of

Mtibius against its organic origin, and rejects it from the
list of palaeozoic fossils.

The atlas of the " Lethsea Palaeozoica ” was published
four years ago, the plates, sixty-two in number, being
well executed and of the same size as the text, thus
getting rid of the inconvenient arrangement in the former
work, where the text was in 8vo, and the plates in folio. It

would almost appear as if the atlas were drawn up pre-

vious to, and quite independently of, the present work,W that the connection between the illustrations and the
text is not' so close as might be wished. We cannot help
raaarking, too, that unless much greater expedition is

wed hi publishing the remainder of the work, the earlier

portions will become obsolete before the later portions
make their appearance.

Although the atlas appeared in 1876, the text has now
eftiy jfest reached the commencement of the Coelenterata.

Possibly some unavoidable cause of delay has arisen,

which, we may hope, is now removed. We look forward

with .Interest to the completion of this most valuable

worki
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OUR BOOK SHELF
A Treatise on Elementary Dynamics

, for the Use of
Colleges and Schools. By William Garnett, M.A.
Second Edition. (Cambridge : Deighton and Co.,

1879.)

Mr. Garnett’s second edition does not differ in appear-
ance from its predecessor. There is the same number of
chapters, the headings of which for the most part are also

the same, but new matter and more detailed explanation
have resulted in the addition of some twenty-five pages*
It may be noted as a feature of Mr. Gametes work tnat

there is a chapter on “ The Dynamical Theory of Gases.”

and a good one on “The Dimensions of Units.” We
have used the first edition with great advantage, as the

author folly discusses and illustrates the cruces of this

subject, which is often so difficult to beginners, and we
commend this improved edition to such readers and to

all others.

Elementary Affiled Mechanics. By Thomas Alexander,

C.E. (London : Macmillan, 188a)

The object of Mr. Alexander’s work is to serve as a com-
panion volume to the late Prof. Rankine’s “Applied
Mechanics and Civil Engineering.” Thisfirstfart treats

of internal stress and strain, the divisions being elasticity,

resilience
;
pure strain, simple and compound ; the ellipse

of stress ; and the application of earthwork. All these

points appear to us to be well illustrated by the numerous
worked-out exercises, with carefully drawn figures, and
by the exercises left for the student to try his skill upon.
This small book, drawn up, we presume, with reference

to Prof. Alexander’s Japanese students at the Imperial
Engineering College at Tokei, is likely to be of service,

the more so as it appears, to the extent we have tried it,

to be correctly printed.

LETTERS TO THE EDITOR
[ The Editor does not hold himselfresponsiblefir opinionsexpressed

by his correspondents. Neither can he undertake to return, or
to correspond with the writers of, refected manuscripts, No
notice is taken of anonymous communications.

[ The Editor urgently requests correspondents to keep their lettersOs
short as possible. Thepressureon his space is so great that it

is impossible otherwise to ensure the appearance even of com

~

munications containing interesting ana novelfacts

The Recent Gas Explosion
4 '

* The explosion took place by the conversion ofpotentialenergy
into motion.”

It may be fairly asked whether physicists are really satisfied
uith this account of the tremendous development of energy
recently witnessed in the neighbourhood, or whether this phrase
'* potential energy ” is not a useless bugbear which is dosing die
door to discovery. Why not believe rather that the motion
exhibited was not really created (as motiqn) at all, but already
existed in a concealed forth ? For we have plenty of proof t
motion can be stored up to any intensity and yet be quite im-
perceptible to the senses so long as all is in equilibrium. Why
assume a supernatural (?) cause, when we have a natural one of
transferred motion ? Why rush into the inconceivable assumption
of the existence of an energy without motion, when the conceivable
remains for appreciation? An important and highly interesting
problem in the discovery of the modus operandi of the transference
of the motion from matter in space would thus be ever present to
the mind (which is the sole condition for hoping to solve it) in
place of an unrealis&ble and—may we not justly add?—therefore
shallow and pretentious mysticism which obstructs the pithnsOj
of progress. S. Toiv** Fuinp

[It seems to us that Mr. Preston makes rather
chance newspaper expression, probably usnioved
of appearing scientific) by a writer who had mTwbtiettOf the
tremendous metaphysical problem whieh tmderfkilL It is varv
probable that all energy is kinetic, butthirtefiet'yfcbM
proved.—Ed.]
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The dangers of an explosion of gas, such as that which
occurred on the evening of the 5th imt in Bedford Street, are

not, it would seem, limited to the immediate vicinity of the

accident.

At about 7p.m. on that day I was reading in a room, which
from its position at the back of the house being rather dark,
required a light, when I was startled by a sadden rush of the
flame from the single gas-burner upwards for about two feet—it

immediately subsided, again blazed up, and repeating this a third

time sank, and went out altogether.

I thought something had gone wrong in the pipe, and that the
passage of the gas was interrupted, but on applying a match it

ignited and burned naturally, though with a feebler flame than
before.

It was fortunate that I was in the room to turn off the escaping

gaa, or some serious mischief might have occurred when next

any one had entered the room to mid gas and air mingled into

an explosive compound. I found that two other gas lights in

passages had been extinguished at the same time, attention

having been called to them by the smell of escaping gas.

As the distance of my residence—Granville Place, Fortman
Square—is more than a mile from the site of the explosion, it is

interesting to note the distance to which the impulse extended.

As norurther disturbance occurred, and as the phenomena
noted happened synchronously or nearly so with the explosion,

and as tne gas-pipes here are, I believe, branches of the same
source of supply, I assume that what I observed and have
described was in some way caused by the explosion.

Fortunately it was at an hour when the gas was not generally

burning, or other accidents might have resulted. It would be
interesting to know if others observed similar effects of the

explosion. 1 . Fayrrr
July 10

The Tay Bridge

There are two interesting scientific questions, apart from
engineering proper, which are suggested by the late inquiry,

although no reference seems to have been made to them in the

reports.

The first is the origin of the extraordinary flash seen at the

moment of the downfall of the bridge by many spectators several

miles away. It is scarcely doubtful that an impact was the

only possible cause.

The second is the important question of the amount of wind-

pressure which would suffice to force a train bodily off from the

top of the bridge at a place where it was ml within the girder.

No strength of columns could then prevent an accident.

The flash seems to prove that the train had been blown off

the rails, and had come into violent contact with the bides of

the high girders. Then, and not sooner, the piers were subjected

to a strain they were unable to bear. G. H.

“ Geology of the Henty Mountains ”

I lately received, through the Home Office at Washington, a

“ Report on the Geology of the Henry Mountains,” by G. K.
Gilbert, being a portion of the “ Geography and Geology of the

Rocky Mountains.” With the merits or demerits of this paper I

am not concerned. 1 am not prepared, however, to pass in silence

and without protect the following paragraphs, which 1 find at

p. 76:—“ Bischof attempted, by melting eruptive rocks in day
crucibles, to obtain their ratios of expansion and contraction, but
his method involved so many sources of error that his results have
been generally distrusted. He conduded that the contraction, in

passing from the molten to the crystalline state, is greater in

acidic than in basic rocks. Delesse, by an extended series of

experiments in which crystalline rocks were melted and after-

wards cooled to glasses, showed that acidic rocks increase in

volume from 9 to 1 1 per cent, in passing from the crystalline

state to the vitreous, while basic increase only 6 to 9 per cent.

Mallet conduded, from some experiments of his own, that the
contraction of rocks in cooling from the molten condition is

»cv«r more than 6 per cent., End that it is greater with basic
acidic rocks ; but considering that the substances

wcre artificial and not natural products, that

uniform, and that he ignored the distinc-

22 and &c crystalline, of which Delesse

to
*** fanpocUnce

» no weight can be given to

It would be difficult to compress into the —me number of
lines a greater amount of erroneous statement than is to be found
in the above quotation. Bischof1 results were never distrusted

by geologists, by whom they were repeatedly quoted, until in

my paper on the “ Nature and Origin of Volcanic Energy,* read
to the Royal Society, June, 1872, and printed in Phil, Tran*,, I

pointed out the errors incidental to Bischof’i method of experi-

ment, and at the same time directed attention to the strange

arithmetical blunder of Bischof himself, by which his deductions
from his own experiments are rendered still wider from the truth.

The experiments of Delesse, which I presume are referred to,

were made on so small a scale that no deduction as to the total

contraction between the liquid and solid state of any rock can be
inferred from them. Coming now to Mr. Gilbert’* summary
condemnation of my owrn experiments on the total contraction

of basic slags from the iron-smelting furnaces of Barrow (Cum-
berland), an account of which is given in my paper already
referred to, and printed in the Phtf, Trans, for 1873, some of
the chief results of which are to be found in p. 201, 1 have to

remark that no other experiments on the subject, conducted on
the same great scale, and with equal precautions to insure exact-

ness, have ever been made and published. No experiments have
ever been made upon the contraction of lava as flowing from a
volcano and its solidification on cooling, but I have riven
comparative analyses of natural lavas, and shown their almost
identical composition with that of the slags employed by me. It

is incorrect to state that I have ignored the difference between the

vitreous and crystalline condition ; all the melted matter experi-

mented on by me having, from the large bulk of melted matter,

cooled in the crystalline state. Whether then any justi fication

can be adduced for Mr. Gilbert’s sweeping and unsupported
statement that “ no weight can be given” to the results of my
experiments I leave to the judgment of men of science who have
impartially read my results. Robert MALLET

London, July 7

Intellect in Brutes

The Central Prison at Agra is the roosting-place of great

numbers of the common blue pigeon ; they fly out to the neigh-

bouring counfc-y for food every morning, and return in the evening,

when they drink at a tank just outside the prison walls. In this

tank are a large number of freshwater turtles, which lie in wait for
the pigeons, just under the surface of the water and at the edge of

it. Any bind alighting to drink near one of these turtles nas a
good chance of having its head bitten off and eaten ; and the

headless bodies of pigeons have been picked up near the water,

showing the fate which has sometimes befallen the birds. The
pigeons, however, are aware of the danger, and have hit on the
following plan to escape it. A pigeon comes in from its dong
flight, and, as it nears the tank, instead of flying down at once

to the water’s edge, will cro» the tank at about twenty feet above

its surface, and then fly back to the side from which it came,
apparently selecting for alighting a safe spot which it had re-

marked as it flew over the bank
; but even when such a spot has

been selected the bird will not alight at the edge of the water,

but on the bank about a yard from the water, and will then run

down quickly to the water, take two or three hurried gripe of it,

and then fly off to repeat the same process at another part of the

tank till its thirst is satisfied. I had often watched the birds

doing this, and could not account for their strange mode of

drinking till told by my friend, the superintendent or the prison,

of the turtles which lay in ambush for the pigeons.

The same friend had a couple of Hill Mynahs (Croatia

religion) the most wonderful bird for mimicry which I have

come across, not excepting the grey parrot of the West African

coast. One of these birds, when hung out in the verandah
daring the afternoons, used to amuse itself by calling the fowls

together, imitating the call of their keeper so well that thaw

us d to flock together under the cage, when the bird would
bu st out into a very good imitation of a human laugh, as If it

quite enj yed the fun of taking in the fowls. Have t*Ws the

sense or amusement ? This one certainly seemed to derive grati-

fication from the way in which it bad cheated the fowls.

Roorkee, June 21 W. W. NlCHOLLS

The Volcanic Dual from Dominica
/

Some months ag& through the Wndnees of Messrs. Almnder
Igassiz and S. H. Gamma, ma of 4he volcanic ashes whkh
efl in Dominica on January 4 were placed at my dfepoeeL Oh
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account of the notices that have appeared in Nature fool. xxi.

pp. 330, 372, and vol. xxii. p. 77) and in Comfits rendus (xc. 62a-

ao)t this note would be needless, were it not that some may regard

these ashes as of recent origin.

* Microscopically the material (already described by Prof.

Delesse) is seen to be decomposed to a considerable extent. The
evidently filled on old crater, and have been subjected

to secondary action, so that of the original constituents only the

feldspar and augite are left. The other constituents are the

results of the alteration of this andesitic (probably) debris. No
trace of recent volcanic material could be found in that examined
by me. In no sense con these ashes be called a recent product

;

they have simply been transferred from one place to another.

The transfer is recent, but the ashes have for ages been at or

near the surface of the earth. M. E. Wadsworth
Museum of Comparative Zoology, Cambridge,

Moss., U.S.A., June 30

Large Meteor

On Friday evening last, July 9, at 9I1, 45m., I saw a very fine

meteor about equal in brightness to Venus at her maximum,
moving very slowly from nearly west to south-west. I id not
see its origin. It passed about 4* above Spica

t and disappeared
soon afterwards, ^as nearly as I could estimate, in altitude 160

and azimuth 50° west of S. Its apparent rourse was only
slightly inclined to the horizon, approaching it at an angle of
about 1 in 10.

Its apparent angular velocity was about 8® in a second, its

light yellowish till the moment of extinction, when it became
blue and fainter, and disappeared without any sign of explosion.
Its course was somewhat wavy, and the trail it left behind it

vety evanescent My latitude and longitude was 51*25' and
o* 14' W. F. C. Penrose

Coleby Field, Wimbledon, July 14

Ball Lightning

On Saturday night, the 17th inst., an instance of this form
of lightning came under my observation.

The day had been hot, the thermometer registering a tempera-
ture of about 71° F. in the shade during the middle of the day,
which was bright and clear. In the evening, however, a curious
haze or mist spread rapidly over the landscape, while the tem-
perature had fallen to about 68° F. This haze was very much
denser and more analogous to the smoke-fog of a town than I
have ever observed in the country at this time of year, yet the
air did not seem particularly damp or chill.

About 9 p-m « frequent flashes of sheet-lightning occurred,
with rumblings of distant thunder at intervals, both of vhich
continued more or less up to midnight, about which time, the
mist having somewhat cleared off, I saw when returning home,
apparently about a quarter of a mile ahead, a ball or globe of
fire of considerable size descend slowly from the clouds, and
when near to or touching the earth suddenly disappear, its
disappearance being accompanied by two slight but quick con-
cussions, which may have been an explosion and its echo. The
fire-ball could not have been visible more than five or six seconds.
I cannot ascertain that any damage was done by it.

As this somewhat rare and curious phenomenon seems to be
manifesting itself at this period, accompanying the thunder-
storms we ore having (see Nature, vol. xxii. p. 193), may I be
permitted to suggest that those interested in electrical science
should be on the alert to observe any repetition of the occurrence
.with its concomitant circumstances ? W. F. Smith

Sutton Valence, Kent

should read Prof. Ayrton’s Sheffield lecture on
Electricity os a Motive Power ” (see Nature, vol. xx. p. 56S)

;

snv decent text-book—Need's, for example—will tell ot the
older attempts of Jacobi to propel boots by electricity.

THE RECENT EXPLOSIONS
A LTHOUGH it is difficult to say anything new on

ifr '

ft3S» subject, or give instructions more effective than
jtfdkjf have been given over and over again, still the

recent remarkable and destructive explosions in London,
Wolverhampton, and Monmouthshire seem to call for

some remarks at our hands.
Two serious explosions of gas following close on

each other, in the streets of Urge towns, announce to

every one that the difficulties of supplying gas to large
numbers of consumers have not been completely over-
come.
The special feature in the London accident was the

occurrence of a series of explosions, at first at nearly
regular, and then at increasing intervals, along the gas
main. The first explosion blew out the “cap” of the
main with great violence ; the rush of heated air, doubtless
mingled with more or less gas, in the other direction

seems to have carried the flame—probably by a rapidly

occurring series of small explosions—to a point at which
a mass of explosive gas was again reached and fired.

The mass of gaseous mixture fired in the second ex-

plosion appears to have been about equal to that in the
first, but towards the close of the series either the gas
became much more diluted with air, or the air became
much more charged with gas. It seems just possible that
vibrations propagated by the first explosion passed rapidly

through a gaseous medium, consisting of much air and
little gas, until they came in contact with a mass of gas
and air, which they threw into rapid vibration, and so
caused to explode. But from the experiments of Abel
and others one would scarcely expect this to occur under
the conditions which—judging from the evidence given
at the inquest—appear to have existed.

A second point, illustrated more markedly by the
Wolverhampton explosion, is the apparent readiness with
which a soil may be charged with coal-gas and retain this

gas for long periods of time. The passage of such gas
into drain-pipes, and perhaps even into unfilled gas-mains,
seems to be of ready occurrence.

Experiments might well be instituted by the gas com-
panies to determine the power of soils for absorbing and
retaining coal gas, and secondly, the conditions of diffusion
of mixtures of gas and air through the walls of pipes of
different materials. If it can be shown with certainty
that the valve at the junction of the main in which the
explosion occurred with the Howland Street main was
absolutely impervious to gas, then the explosion may
almost be regarded as proving the permeability of the
material of gas mains to mixtures of air and coal-gas.
The practical lesson of the explosions is that some

means of certainly determining whether a gas main does
or does not contain gas must be found at once, and that
this means must net be the application of a light to an
opening in the main. The foreman who applied the fetal
match said that the pressure gauge showed the absence
of gas in the main ; but as the main contained a quantity
of gaseous mixture at rest, and not flowing through the
pipe, the gauge could not be expected to indicate the
presence or this mixture.

It is almost amusing to read of the simple astonishment
of the two foremen when the fact was announced to them
that mixtures of coal-gas and air are explosive : twenty
or twenty-five years’ experience in gas-works had failed
to teach them this fact. Yet the lives of the inhabitants
in the neighbourhood of Tottenham Court Road were
practically m these men’s hands for the last three or four
months.
With regard to the Risca disaster, of a different and

unhappily more fatal kind than the former, clouds of
smoke are said to have accompanied the explosion which
devastated the pits soon after midnight on Thursday-hq*
(15th inst), ana we have it from the lips of a credible****
witness that fused and coked coal-dust is found tiiQmmk
to the timbers in those parts of the workings which me
been already visited, though not so conspiendtit as in
some cases. In these respects therefore tfcfc recent ex-
plosion is only a repetition of similar events which have
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taken place before, and we need not again go over the
ground which we have already traversed several times in

these pages, when we have endeavoured to point out their

most probable origin and mode of propagation.

We propose, however, in this place to devote a few
lines to the discussion of a question which we think has
not as yet received the attention it deserves, namely

:

When is a mine in such a state that it may be termed
weU-vmtilated

t

and our principal reason for doing so is

that a statement has been already put forth to the effect

that the ventilation of Risca Colliery was as perfect as it

well could be, the total volume of air passing through it

being considerably over 100,000 cubic feet per minute.
An air-current of given dimensions may be sufficient to

thoroughly ventilate the workings of a fiery mine at one
time, and it may be quite insufficient at another ; for the
degree of sufficiency is obviously wholly dependent on the

amount of fire-damp given off per unit of time. Each
writ of volume of coal contains a certain volume of fire-

damp in a state of great compression—it may be in a

liquid or solid condition—and this gas begins to be given

on when the workings approach to within a certain dis-

tance of the space within which it is confined. The
greater proportion of the fire-damp is probably given oft’

immediately before the coal is laid bare, ana at the
instant it is being detached from the face; but some
of it still continues in the coal long after it has left the

mine.
If the workings of a fiery mine are stopped abruptly

and allowed to remain unworked for a considerable time,

we find that the amount of fire-damp given off gradually

decreases, until in the course of a year or so it is not more
than one-tenth of what it was when the mine was in full

work. If, on the other hand, the output of a fiery mine is

largely increased, we find that the workings soon lapse

into a dangerous condition unless the ventilation has been
largely in excess of its requirements in the first place.

The character of the ventilation is thus dependent upon
the output of coal for the time being as well as on the

amount of air.

The daily output of Risca Colliery is stated to have been
1,000 tons, and supposing the amount of gas given off to

have been 2,880 cubic feet per ton of coal, which is the

actual amount we have found by observation and calcula-

tion in similar mines, then we know that, if the volume of

the ventilating current had amounted to 30,000 cubic feet

per minute, the whole of it would have been explosive as
it returned from the workings ; if it amounted to 50,000
cubic feet per minute it would show a cap half an inch

high in the small oil-flame of a lamp, and when charged
with coal-dust it would form a highly explosive mixture

;

if it amounted to 100,000 cubic feet per minute it would
still show a small cap | to inch, and it would still

produce an explosion when mixed with coal-dust, and
ignited.

It is notorious, however, that as a rule the volume of
air which reaches and passes round the working faces is

much less than that which descends the down-cast and
ascends the up-cast shaft

;
and when wc arc told that the

ventilation of a mine is represented by a certain number
of cubic feet of air per minute, wc are on the safe side if

we estimate the useful volume to be little more than
two-thirds of the stated one.

It is further notorious that the practical miner of

almost every grade regards a small cap on the flame of
the lamp, even if i to i inch high as a very trivial matter,
so long as he finds little or no explosive gas in the mine

;

and he only begins to speak of the return air as being
heavy or rather heavy when the size of the cap on the
small oil-flame reaches or exceeds a height of | of an

?till even in this case he is not much troubled
°* tawaediaie danger.

Wbat then conatitutes a well-ventilated mine?We say in reply tliat no mine containing dry coal-dust

is well-ventilated when the cap on the oil-flame ofa
lamp is over ^ or inch in heigltf, that is to say, when
the return air contains more t$an 2 per cent of gas*
Even with that amount, as we know, it will-form an
explosive mixture with coal-dust, and we should prefer to
see a standard insisted upon in which not more than

1 per cent, was allowed.

This aspect of the question is well worthy of tins

attention of the Royal Commissioners on Accidents in

Mines, and we hope they will not allow their present
opportunity to pass without endeavouring to arrive at

some definite settlement of such an important question.

NORTH AMERICAN GEOLOGK—IDAHO AND
WYOMING 1

I
N spite of the revolution that was recently effected
among the Government geological surveys of the

American Union, provision has wisely been made for the
completion of the Reports of the different corps which
have been abolished. It is pleasant to welcome still

another of the stout black volumes issued annually by the
Geological and Geographical Survey of the Territories.

On the completion of the Survey of Colorado in 1876 Dr.
Hayden and his corps of active coadjutors moved north-
wards across the belt of country included in the Survey
of the 40th Parallel under Mr. Clarence King, with
the intention of mapping the territories of Idaho and
Wyoming to the north and west. A number of recon-
naissances had been made by various observers in these
regions since the days of Bonneville and Fremont, some
of the earlier work of Hayden’s Survey having been
accomplished there. But no general survey of the whole
area had been attempted, and many parts of it had never
been penetrated by white men. It was a vast territory,

including within its borders the sources of the Green,
Snake, and Yellowstone Rivers, and embracing the most
varied forms of surface and the greatest diversities of

geological structure. To survey this unknown domain
and bring its geography, geology, mineralogy, ethnology,

zoology, botany, and general economic capacity to the

knowledge of the world was the aim with which Dr.
Hayden and his staff started in the summer of 1877.

During the season the primary triangulation was extended
over an area of 28,000 square miles, from West Long. \of
to 1120 and between North Lat. 41 0 10' and 43

0
50', and

was connected with the stations made by the Survey ofthe

40th Parallel, and by the Boundary Survey of Wyoming.
Topographical field-work was carried on by three parties,

each having an area assigned to it of about 11,000 square

miles. The total area thus surveyed amounted to about

29,000 square miles. The geological staff was likewise

divided into three divisions, each being intrusted with a
separate district, viz., the regions of the Sweetwater,
Teton, and Upper Green River.

In the report of Dr. Endlich of the Sweetwater division,

one of the most interesting features is his account of the

structure of the Wind River Mountains. This important

portion of the true Rocky Mountain range is formed ol

three parallel chains, of which the western, and chief,

rises to heights of more than 13,000 feet and forms the

watershed of the continent. Even now its huge snow-
fields, which, through the clear summer air can be seen
gleaming from a distance of more than 100 miles, suggest

the presence of glaciers. When Dr. Endlich anti Mi
party traversed these mountains in 1877 they tomd,
indeed, no recognisable glacier, but abundant freshly-

grooved and polished rocks and moraine mounds,

showing the comparatively recent existence of land-ice

in these elevated regions. On the west side of the

» “ Eleventh Annual Report (1877) of ** ^fe***^
Geofraphicol Survey of the Temtorta, eabttdng Idaho and Wyomfatf"
(WatftungtoB : F. V. Hayden, 187$-)



Jufy *2, 1880] NATURE 269

mountains the evidences of glacial action are specially

striking, one valley in particular bearing witness to the

former presence of a glacier sixteen to eighteen miles

long, extending for several miles into the low country,

where it threw down its heaps of moraine-stuff m mounds

a and a half broad, and from 800 to 900 feet high.

Next summer, however, the covering of snow having

partially melted, true glaciers of small extent were found

lathe Wind River and Teton ranges.

East of the Wind River Mountains there lies a suite of

palaeozoic formations from the Potsdam sandstone to the

top of the Permian group, having a united thickness of

3,3*0 to 3>7S° feet
,
and covered by 2,500 to 2,920 feet of

Triassic, Jurassic, and Cretaceous rocks. Dr. Endlich

computes the total depth of stratified formations in the

Sweetwater region at more than 16,000 feet. Underneath
them in the Wind River range lies a great series of

crystalline rocks. According to Dr. Endlich the Potsdam
rocks have been converted into quartzites by the same
metamorphic action which has changed the rocks imme-
diately below them into granites and schists. His section

shows three zones of granite in descending order, the

lowest of all being what he terms prozoic, while the

youngest, from its stratified or schistoid character, and
the coincidence of the inclination of its strata with that

of the overlying stratified formations, he classes as of

metamorphic origin.

The researches of Prof. St. John were devoted to the
exploration of that wonderfully interesting region round
the head waters of the Snake River and the Teton
Mountains. The traveller who journeys wearily over the
vast desert lava-fields of the Snake River plains looks
wistfully from time to time at the great snow-rifted peaks
which the Teton range far to the east raises into the sky.

What would he not give for a glass of the cool water
which dashes down so profusely among these far moun-
tains and disappears so utterly before it reaches that

thirsty desert ? Extending the observations of Hayden,
Bradley, Comstock, and others, Mr. St. John has given
us an interesting narrative of the structure of the mountain
region and of the lower territory on its flanks. The core
of the Teton range, culminating in Mount Hayden,
consists of massive granites, gneisses, and schists, flanked
by quartzites and slates. On these ancient rocks lie from
500 to 1,000 feet of limestones, shales, and sandstones,
containing Lower Silurian fossils, and from 400 to 600
feet of a buff-coloured magnesian limestone referable to
the Niagara group of the Upper Silurian. The Carbo-
niferous system, consisting mainly of limestones and sand-
stones, reaches a thickness of from 2,500 to 5,000 feet.

Secondary formations, referred to the Triassic, Jurassic,
and Cretaceous systems, attain depths of from 2,300 to
more than 5,000 feet The volcanic history of this portion
of America is specially noticeable. According to Mr. St.

John’s observations the usual chronological sequence
obtains in the areas traversed by him. The early erup-
tions have been of a trachytic nature, great variety of
aspect and lithological structure being traceable among
the various outflows. The surface presented by the
trachytic areas is markedly uneven—the result doubtless
partly of original irregularities of extrusion and partly of
subsequent extensive denudation. The latest eruptions
were of basalt, which has flooded the bottoms of the
valleys, and now covers an area of many thousand square
miles. Mr. St. John speaks of the difference of level
between different plateaux of basalt as being due to sub-
sequent elevation. But it is not necessary to suppose
that there ever was any common level for the outflows.

Some were no doubt poured out at much higher elevations

than others even in their vicinity. The same observer calls

attention to the remarkable volcanic conglomerates de-
scribed by Hayden from this and the Yellowstone region,

and by Whitney from the Territories lying further west.

TtosedepCtsiU, 3,000 feet or more in thickness, consist of

angular and subangular or rounded blocks of trachytes;
basalts, and other volcanic rocks imbedded in a duP
brown tuff-like matrix. They cover wide tracts of
country in the volcanic districts, and point to a phase
of volcanic or inter-volcanic action which is not yet well
understood.

Dr, A. C. Peale contributes an interesting report on the
varied region lying to the north of the 41st Parallel
between Green River City, Wy., and Ogden, Utah. He
estimates the total mass of stratified formations in that
region from the base of the Lower Silurian system to the
top of the Quaternary series at upwards of 30,000 feet
He has added some additional fossils to the list of Lower
Silurian forms collected from the district in 1872 by the
late Prof. F. Bradley. He has likewise made important
additions to the Carboniferous fauna of that area, and has
shown how dominant a part is taken by the 6,000 feet or
more of Carboniferous limestones ana quartzites. The
Jura-Trias attains a depth of between 5,000 and 6,000 feet,

consisting of the usual red sandy and argillaceous strata

below, and passing up into laminated limestones and
shales. A considerable number of organic remains were
obtained from several zones in these beds, but they do not
yet appear to be sufficient for drawing a satisfactory line

between the Trias and Jurassic series in the Rocky
Mountain region. To our knowledge of the Cretaceous
and Tertiary geology of the district Dr. Peale was enabled
to make some valuable additions.

Besides these geological reports, the labours of the
Survey in 1877 included a detailed palaeontological re-

search in the field by Dr. C. A. White, who contributes
an important report of his work, and the first of what we
hope will be a series of papers on invertebrate palaeon-
tology. He specially treats of the Cretaceous fossils of
the Western States and Territories. The topographical
work of the year was well done by Messrs. Nelson and
Gannett. As subsidiary but very valuable parts of the
work accomplished by tne Survey, reference maybe made
to the researches on fossil insects by Mr. Scudder of
Boston, which have been aided by the Survey and will be
published among its memoirs ; to the great monograph
by Dr. Leidy on the Rhizopods, which has already ap-
peared as one of the Survey’s quarto volumes

;
and to

the interesting particulars collected by the Survey regard-
ing the archaeology of the San Juan and South-Western
Colorado.
There will be, we presume, one further Report for 1878
—the last year of the existence of the Geological and
Geographical Survey of the Territories. Though tins

mode of annual publication necessarily involves incom-
pleteness, and is apt to overload the reports with unira.
portant detail, there can be no doubt that the series of
volumes issued by this Survey form a permanent record
of great value, which for the districts to which they refer

will serve as the basis of all subsequent work. It is not
without regret that one can regard the cessation of these
volumes. On this side of the Atlantic, where they can be
calmly considered apart altogether from scientific rivalry
and political entanglements, they have been received witn
general approbation. It is impossible not to be struck
by the largeness of the plan conceived by Dr. Hayden
for the scope of his survey. Not geology merely, but
every branch of inquiry touching tne natural history,

archaeology, geography, and meteorology of theTerritories
was embraced within nis plan, and has been illustrated as
far as the means at his disposal would allow. To bare
conceived this broad and scientific scheme, and to bane
possessed the administrative power to secure and keep in
working concert so large and able a body of observers mm
qualities of no mean order, and deserve gratefuL recen

.

nition wherever an intelligent interest is taken hja
general progress of science and in that biunm aflain
ment which scientific progress insures* —

ARCHlBAlttCtXlKlS
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THE RUSSIAN IMPERIAL YACHT,
“UVADIA "

F is not surprising that the character of the great
steam-yacht Livadia, just launched upon the Clyde

for the service of the Emperor of Russia, is exciting wide-
spread interest. Since Noah built the Ark, no floating
and moving structure has been constructed in such direct
contrast as this vessel with all that has gone before it
Every other ship afloat has, in its chief features, been a
development of the ships that preceded it, not excepting
even the circular ironclads of Russia, for they were not
the first circular vessels that had been designed and con-
structed, and although they had some steaming preten-
sions, these were too moderate to challenge seriously
either the principles or the practice of naval architects,

in the new yacht of Admiral Popoft’s design, however,
we have a steamship that, by its very existence, challenges
the fundamental principles upon which fast passenger
steamers are constructed by all the rest of the world.

We give herewith illustrations, of which the first (Fig. i)

is an external view of the Livadia as seen out of water
;

it is taken from a model which %vas constructed under the

care of Admiral Popoff, and shows at a glance the general

form of the ship. Another (Fig. 2) is a cross section,

showing among other things the transverse distribution of

the boilers and machinery. The third (Fig. 3) is a plan
showing the horizontal distribution of the same, and indi-

cating more clearly than the other the positions of the
three propelling screws. 1

It is obvious that such a form
of vessd, propelled in the manner exhibited, suggests
many questions of scientific interest ; but most of these
will be best discussed after the steam trials of the vessel

have taken place. For the present it will be sufficient

to take notice of the general characteristics and qualities

which she presents to view.

It is desirable at the outset for the reader to observe
that the Livadia consists of a shallow hull 235 feet long,

153 broad, and drawing, when supporting all its burdens,
but 6} feet of water. From a foot or two above the water’s

surface arch upwards and inwards with considerable i

curvature until they each meet (at about one-sixth of the
j

whole breadth of the ship from the side amidships) the I

fore and aft sides of a naval palace, which extends from
]

stem to stern. Although the width of the ship at the
|

water-line is 153 feet, her width at a few feet above the

water-line is therefore much less—about 110 feet, we
believe. In smooth water, therefore, the resistance to

onward motion will be those encountered by a vessel 153
feet broad and 235 feet long

;
but when the ship gets into

heavy seas they will be free to pass over her low sides,

and the ship that will have to divide and encounter them
will be 1 10 feet by 225. As the object of this vessel is to

furnish ample accommodation for the Emperor and his

suite at sea, it may be fairly presumed that the width of
j

the superstructure has been kept greatly within that of the

hull proper, and the accommodation thus restricted, for

the purpose of materially improving the behaviour of the

vessel at sea. The arrangement will doubtless contribute

greatly both to the speed and to the steadiness of the
ship in great waves, its value for diminishing rolling

having already been demonstrated in the circular iron-

clads, which have superstructures of less width than the

ship, and which are remarkably steady even in seas that

roll freely along the decks of the hulls proper.

The primary and chief fact concerning the anticipated

steadinecs of this exceedingly short, broad, and shallow

ship, is that it is to be secured by means the very opposite
of those which have lately obtained in this country, viz.,

by aid of enormous stability. Since the general accept-
ance of Mr. Froude’s theory of rolling, the aim of the
naval architect has been to send his ship to sea with
sufficient stability for safety, and with no more than is

•Mood and third engraving* to the kindness of
tne fast has teen specially engraved for os.

ample for that purpose; because steadiness at sea is.

Under the modem theory, promoted by keeping the
stability or righting force as small as possfele, within the
limit just named. The metacentric height, which is from
12 to 15 feet in the American monitors, which have great
proportionate breadth of water-line, has been restricted tip

6, 5, 4, and even less than 4 feet in many of ourlam war
ships

;
indeed the Su/tan

f
which is one of the steadiest of

our large ironclads, has a metacentric height of only 2

J

feet, while the Inconstant1
s, the steadiest of our un-

armoured ships, is but very slightly in excess of this.

This reduction of metacentric height increases propor-
tionately the “period of oscillation,

w and makes vessels

reluctant to accept the disturbances which waves en-
deavour to impose upon them. But while the tendency
of modem science has thus been to diminish metacentric
height and stability, the effect of the Livadia

1

s form and
proportions will be to give her enormous metacentric
height and stability, the object in both cases being
identical, viz., improved steadiness in waves. Nor is this
course pursued, strange as it may seem to some, and
violently antagonistic as it is to modem practice, without
the sanction of science. For while a ship with very small
stability, and consequently very long natural period of
oscillation, is ordinarily secured against rolling by her
slowness to accept the wave impulses, the ship with very
large stability, and consequent very short period'* of
oscillation, is ordinarily secured against excessive rolling

by the very readiness with which she accepts those
impulses and conforms to the mean movements of the
waves. It is true that in the latter case the exemption
from rolling motions is not so great as in the former,
because a certain considerable amount of rolling is un-
doubtedly and necessarily involved in this conformity to
wave motions

;
but this amount of rolling is very much

less than that to which a ship is exposed which has
neither stability so small as to render her comparatively
indifferent to wave-pressures, nor stability so large as to
force her to keep her decks approximately parallel to the
wave-surface. Ships with intermediate degrees of sta-

bility are liable to roll much and to accumulate large rolling

motions, especially when subjected to successive impulses
from similar waves, whereas the ship of enormous sta-

bility, while always obeying each wave, is by that very
means exempted from the tendency to accumulate the
effects of a succession of waves. In all this reasoning

—

the generality and meagreness of which we fully recognise
— it is of course assumed that the waves in question are
of sufficient magnitude in proportion to the size of the
ship to stand in individual relation to her. The immense
breadth of the Livadia will doubtless preserve her from
being rolled by small waves, including under that desig-
nation waves which w'ould cause many ordinary ships to
roll with violence. As regards longitudinal rolling, which
is usually called pitching, if we neglect the onward
motion of the|ship, and consider the matter from the same
point of view as that just adopted in speaking of trans-

verse rolling, we may say with confidence that the longi-

tudinal stability of the Livadia will be in excess of tne
transverse, and that no excessive pitching need be feared.

Owing to the shortness and light draught of the vessel,

she would probably (if not advancing) tend to accompany
pretty closely the motions of the wave-surface when
heading to waves of sufficient size to cause her to pitch.
As herlength is so small (less than half that of several
transatlantic steamships now at sea), the vertical motions
of the bow and stern will of course be correspondingly
small for given angles of pitching.

It is when we come to consider the ease of her enor-
mous steam power being applied to force her ahead
through large waves that we experience some difficulty in
predicting her behaviour. For we here touch upon a
question which has been but very imperfectly investi-

gated; we might even say, has scarcely been moretm
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mentioned. A few facts and figures bearing upon it may
nevertheless be given. It is estimated that a wave with

a 4*seconds period and 82 feet long advances at a speed

of 12 knots an hour ;
an 8-seconai wave 328 feet long

has a speed of 24 knots ;
a 12-seconds wave 740 feet long

a Speed of 36* knots ; and a 16-seconds wave 1,300 feet

long a speed of 48* knots. If the Livadia were steaming

it 14 knots against waves equal in speed to her own, she

would of course encounter them at a speed of 28 knots,

and that is a speed corresponding to a length of wave
of about 450 feet, whereas the waves which she would
actually be meeting would be but little over 100 feet in

length. Again, if we may for a moment imagine her to

be steaming at 18 knots an hour, and encountering similar

waves, she would of course be meeting them at a speed of

32 knots an hour. But a wave of that speed would be
nearly 600 feet long, whereas that which she would, under
the last hypothesis, be encountering would be only 100
feet long, as before. It is obvious, therefore, that so
short a ship, steaming at high speeds, would develop con-
ditions unknown alike to vessels of low speed (such as
sea-going vessels of her small length usually are when
steaming against head seas) and to vessels of high speed
but of great length. If we take for example the case of
waves about 500 feet long from hollow to hollow, and
therefore of a half-length of about 250 feet, it is obvious
that whereas a fast steamship 500 feet long would receive
the support of a second wave while the crest of a previous
one stilt gave her bodily support, the Livadia is so short
as to be capable of steaming down the wave slope, at an
angle to the horizon approximately equal to that of the
slope itself. If doing this at a speed of 15 knots an hour

f

or 25 feet per second, with the on-coming wave advancing
upon her, as it would be, at 30 knots an hour, or 50 feet

per second, it is easy to see that the behaviour of the
vessel would be of an unusual kind. We do not give this

as by any means the most notable or critical of the cases
which might be selected, but it will serve to show that
Mr. Froude was not speaking heedlessly when he said
that the purely circular ships would tend to “ dive,” and
to indicate that those persons are probably correct who
see in departure from the circular form in the present
case evidence, not so much of a desire to diminish resist-

ance, as of a desire to correct the diving propensities of
very short ships.

And this brings us to notice the steaming qualities of
the Livadia. The enormous steam-power with which
she is being supplied has naturally excited much notice,
and the Times gave an interesting comparison between
her power and proportions and those of the Shah . It will
assist the further elucidation of the subject if we invite
attention to a different kind of contrast, and compare the
Livadia with the largest and most powerful of our finished
armoured turret-ships, the Dreadnought'. This huge
ship, which steams at 14& knots per hour, although very
much more than twice the immersed size (displacement)
of the Livadia

,
has very much less steam-power. The

following is a comparison between the two ships ;

—

Dreadnought . Livadia,

Length 320 feet ... 235 feet.

Breadth, extreme 64 „ ... 153 „
Immersed depth of hull (mean) 23 „ ... 6J „
Displacement 9, 100 tons ... 3,900 tons.
Indicated horse-power 8,200 10,500

Allowing for the curvature in the form of the hull at
and near the bottom, we should of course more than
double the Livadia}

s displacement by carrying her sides
at the load-water line vertically upwards, and immersing
her another 6J feet ; we should probably, by this process,

bring her displacement up nearly to that of the Dread-

mugfcL As between the two ships, all this extra dis-

placement is, to to speak, saved in the Livadia
,,
while, as

cegards the steam power, hers is in excess of that of the

Zfhadnought by more than 25 per cent It will be seen

from these conditions under what immense advantages
the experiment of driving a broad and shallow ship very
fast is to be carried out in the Imperial Russian yacht.
So far as is known, the designer of the Livadia has not
romised more than 14 knots of speed ; but if we allow
er the same speed as the Dreadnought (14$ knots) she

will have a large excess of steam power (no less than
2,300 I.H.P.) applied to the propulsion of a null weighing
very much less than one-half the weight of the ironclad.
The speed reached by the latter vessel was sustained
throughout a six hours* trial.

As the Shah is a long fine-lined ship, 15 feet longer
than the Dreadnought and 12 feet narrower,1 with about
the same mean depth, the Dreadnought may be regarded
as a considerable departure from her in the direction

which has been pursued so very much farther in the

Livadia.
_

It will be instructive therefore to compare
these two’vessels—

Shah. Dreadnought.

Length 335 feet ... 320 feet.

Breadth, extreme 52 „ ... 64 „
Depth (mean) 23 „ ... 23 „
Displacement 5,900 tons ... O, too tons.

Indicated horse-power 7,500 8,200
Speed 16$ knots ... 14} knots.

If we compare the performances of these two extremely
different ships—different as regards length and breadth,

but not as regards depth—we shall find a material reduc-
tion in the steaming efficiency of the short and broad
ship, but not one of so marked a character as many might
anticipate. Applying to both the well-known formula roc

comparing displacements, powers, and speeds, viz. :

—

Speed8 X Disp.1

Ind. H.-power
*

we have—
Shah 195

|
Dreadnought 16a

Or, viewing the matter with reference to the midship
sections propelled through the water, or to the volumes of

the excavated channels, and adopting the Admiralty
formula

—

Speed3 X Mid. Sec.

Ind. H. -power
*

we have

—

Shah 587 |
Dreadnought 480

Here we have a loss of, say, 16 per cent, upon the oer-

formance constants as regards displacement, and a loss

of more than 20 per cent, as regards midship section, by
passing from the fine narrow form of the Shah to the

broader and bluffer form of the Dreadnought
,
observing

that the loss would probably have been in greater propor-

tion had the Dreadnought been of no more than equal

size or displacement with the Shah.

Although the Dreadnought
,
as compared with the

Shakt
advances towards the Livadia type, the advance is

but very small indeed, the Livadia being much more than
double the breadth of the Dreadnought upon a length of

75 feet less. We have in the great Russian yacht an
experiment lying far outside of all former experience, and
ranging itself under no laws or formulae with which naval

architects are familiar. But it may be well to exhibit her

in the guise of the formulae which we have just employed,

and to do this first upon the assumption of a 14 knots

speed, and secondly upon that of a speed of 17 knots-—

the highest, perhaps, which Admiral Popoff has allowed

himself to hope for even in his most sanguine moods,

and equal probably to that which his ardent disciple

and assistant, Capt. Goulaeff, has ever evolved from the
most plastic of his calculations—although we must ac-

knowledge that we cannot say this with any jpwtet

confidence in view of the published paper of Ita filter

1 The Dreadnought** breadth diminishes by some feet, w% hetlwns at «
depth of 6 or 7 feet below the water*! surface, but this Witt not UsaMaDy
interfere with the comparison ab;ut to be given*
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m tad. *. *. rsrTk^JtstnjaKSTirsauwutmm • spwd iikwM* Sp*«J 17,knot*, be expected that her eonetaati will fen so tow as the
a

1 tlfi £ r xi i i. ^ ka7JTT « ”.“*wVc
Displacement constant! ... 05

Mldthlp sec. „ 4**

These figures illustrate the- maigbs wrthln which the

former of the pair just given, and therefore it cannot be
doubted that her speed will surpass 14 knots.

We have intimated that Capt. Goulaeff, in hirpeper on

"the Fairfield yacht of the Car,** has written with great

confidence on the favourableness of this vessel’s form to

speed. He says that an addition of 25 or even 50 feet of

length would not have xeduced the resistance, the increase

of friction being more than the improved form of the

water-lines would have compensated for. But it is to her

shallowness that he looks tor her facility of propulsion,

contending that experiments on both a small and a large

scale have shown tnat it is better for speed to have great

breadth rather than great depth. He even says that “ at

certain speeds a very much broader vessel requires only

half as much power compared with another vessel or

similar form whose draught is double.” It is on this

ground that he chiefly bases his anticipation that great

speeds are not incompatible with the fonp given to the which he derived by spending the greater portion of hi*
Livadia. The form of the vessel below water has been lifetime either on the ocean or in constructing newel sUp*
very carefully considered. Capt Goulaeff says .— and trying them at sea—Dr. Tideman, membqg patio
" The form of underwater portion was made a subject Academy of Amsterdam, was invited to aiiiatla the

of very careful study. Besides the great experience of determination of questions connected with thepte
|the designer of the ship* Admiral ropoff—experience of the yacht In the case of this ebtfiiMKlisoi^tM
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vessel, the fine lines must bt the vertical sections, whereas
the fine lines of the ordinary steamer are the water lines
or horizontal sections. Such change has been brought
about by passing from long, narrow, and deep forms of
ordinary vessels to the proportions of short, broad, and
shallow ones ; and, as has been demonstrated by experi-
ments with paraffin models, the sharpening of buttock
lines is more essential in this case than sharpening of
water lines. In other words, if the motion of an ordinary
vessel may be compared with that of a wedge propelled
vertically, the motion of the yacht ought to be compared
with the same wed$e propelled through the water hori-
zontally. On looking at the stem of the actual vessel
you will observe that the whole motion of the water
between the stem tubes will be effected solely in the
direction of the vertical sections, or the buttock lines.”

It is needless for our purpose to consider the minor
details of a vessel so fraught with features of extraor-
dinary interest It may be well to point to the fact that

the ship is to be steered, not by rudders, but by her screw
propellers only, of which she has three of equal diameter
<16 feet), as illustrated in our engravings. These screws
are spaced 18J feet apart, the central one being in the

line of kecL Each screw has its own engine of 3,500
I.H.P.
We need hardly say we shall watch the trials of this

ship when her machinery is completed, and report the
results to our readers. Meanwhile we join in the tribute

of praise which is being freely accorded in this country
alike to her bold and adventurous designers, and to His
Imperial Highness the Grand Duke Constantine of

Russia, a highly scientific and accomplished naval officer,

by whose influence, and under whose personal care, some
of the greatest problems in steam navigation are being
developed.

\ NOTES
The ceremonies at ^Manchester in connection with the

Victoria University last\^eek were as successful as the mo-
mentous event deserved.V The conversazione on Tuesday

evening was brilliant and crowded. The meeting on Wednes-

day for the transaction oK the business of the University

was harmonious and satisfactory, while the banquet that

aucoecded was quite worthy of the Corporation, who acted

as hosts. The address of that body to the Duke of Devonshire

teemed to us to breathe the proper spirit, and to show that Man.
Chester is quite alive to the importance of the great event which has

been celebrated. But indeed we did not require any such evidence

of the 'importance attributed to high education in Manchester

;

as Earl Spencer pointed out, the Manchester grammar and other

achools am among the best in the kingdom, and the existence of

Owens College itself is proof enough that Manchester thinks

of something else besides the most effective way of loading

cotton goods. The speeches were all good and appropriate

;

the Bishop of Manchester was as liberal and fair as he always

is, and his claim for freedom of research and belief in his own
line was heartily endorsed by Prof. Huxley, who replied to the

toast proposed by the Bishop Prof. Huxley hoped the time

would come when such an institution as Owens would be found

in every important centre—a hope we heartily echo. Mr. Free-

man was forcible and sensible, and of course took occasion to

-correct the historical inaccuracy of some one who cherishes the

belief that the University of Oxford was "inaugurated” in a

'desert instead of what was at the time a busy industrial centre.

It is comforting to receive the assurance given by Mr, Mun-
della at the opening of the Central Schools of Sheffield last

^ k>ng as he has the honour to occupy the place he

GoYCnuacnt the quality of education and
tne ttandard of education should not be lowered. The State,

he maintains, having decided that the children of the country

should receive education according to their needs tod capacities

and prospects in life, ought to give that education not only

thoroughly, but generously and with an unstinting hand. With
such a sentiment actuating the Vice-President of the Council, we
feel that elementary education is safe from the raids of Lord
Norton and his friends.

A somewhat laboured and diffuse article on " Scientific

Arrogance ” in Monday’s Pall Mali Gazette comes to the follow-

ing very sensible conclusion :

—

11
It would appear that scientific

arrogance, in so far as it has any reality, is but the obverse of

popular ignorance. Let the ignorance be dispelled, and the

mystery bred of it will vanish. Let some rudiments of exact

knowledge, some grounding in the methods of scientific reason-

ing, and some notions of the nature and ends of scientific work,

be made port of our general scheme of instruction, and scientific

dogmatism will be impossible. Let the mind be trained betimes

to walk modestly and warily, as all true leaders of knowledge

have walked, by the light of diligent and patient inquiry, and

the spectre of scientific arrogance will disappear.” One more
argument for the retention of the Fourth Schedule. Perhaps

even Lord Norton might put himself to school to some advantage

after this recipe.

The new Matriculation list of the London University hears

ample evidence to the success of the step recently taken by the

Council in admitting women to its degrees. In the Honours

Division the third place is occupied by Edith Sophia Callet,

from the North London Collegiate School. Altogether about

one-sixth of the names on this Division are those of girls, and

the proportion on the other Divisions is quite as great.

The New South Wales .Government have done a creditable

thing in erecting an obelisk on the spot occupied by the Transit

instrument in the old observatory at Parramatta, established by

Sir Thomas MakDoug&ll Brisbane in 1822. The building has

long been swept away
;
many valuable observations were made

in it by Mr. Charles Rumker and Mr. James Dunlop, and it was

only right that the exact position of the Transit instrument should

be permanently marked, so that, if necessary, future verification

might be made. The first suggestion of the obelisk was made

by Mr. Tebbutt so long ago as 1870, and it is gratifying that the

New South Wales Government has so much regard for science

as to act on Mr. Tebbutt’s suggestion.

We have a note from General Myer, dated July I, stating that

at the request of Prof. Wild, of St. Petersburg, the date fixed in

his letter of May 4 changing the time of taking the International

Simultaneous Meteorological Observations to a time thirty-five

minutes earlier than at present, or to oh. 8m. p.m., Greenwich

time, is changed from September 1, 1880, to January I, 1881,

a change with which the numerous observers over the world who

make the observations from which the U.S. Weather Mape are

constructed will doubtless concur.

We regret to announce the death of Mr. W. A. Lloyd, who

has done so much for the improvement of marine aquaria. Mr.

Lloyd, it will be remembered, was for long connected with the

Crystal Palace Aquarium.

From the Gardeners' Chronicle we learn that a committee,

comprising some of the leading botanists and horticulturists of

Berlin, has set on foot a project to erect a memorial stone on the

grave of the late Karl Koch, and appeals through the press to

his friends and admirers for subscriptions wherewith to carry out

the project in a manner worthy of him whose memory it is

desired to perpetuate. Subscriptions may be sent to Herrn

Spath, Baumschulbesitxer, 154, Kdpeuickewtrasse, Berlin, S.O.,

and will be publicly acknowledged.
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. P»of. McK. Huohbs, of Trinity College, Cembridge,

writes to us as follows:—" I am writing the life of Prof.

Sedgwick, but I want much which I fail to find in the mass of

MS. placed in my hands, especially letters from himself giving

an account of contemporary persons and events. Can any of

your readers help me in this matter ?
”

We take the following from the New York Nation For

the English-speaking race, wherever planted, we should have

supposed Nature to be a sufficient scientific medium, and

entitled to universal support. We are partly confirmed in this

view by the quotations from Nature in the first number of

Science, a quarto weekly journal, edited by Mr. John Michels,

and published at 229 Broadway, in this city. Nevertheless, the

editor’s statement that the enterprise has been begun 'after

consultation with many of the leading scientists in this country,*

and his list of co-labourers seem to point to a real want, and to

entitle this new 'record of scientific progress’ to a friendly

welcome. Its present size is sixteen pages, including the adver-

tising sheet. The opening article, on the United States Naval

Observatory, is from the pen of Prof. E. S. Holden.” We
wish ournew contemporary every success, and trust that it may be

the means of spreading a wide interest in science on the other

side of the water. i

The half-yearly general meeting of the Scottish Meteoro-

logical Society was held yesterday. The business was : (1) Re-

port from the Council of the Society ; (2) Proposed Inquiry by
the Society into the Relation of Climates in Scotland to the

Growth of Trees, by Sir Robert Christison ; (3) Relations of

Weather to Deaths from Scarlet Fever and Whooping Cough, in

Thirty-one British Large Towns, by Dr. Arthur Mitchell and

Alexander Buchan, secretary ; (4) Anemometer for ascertaining

the Direction of the Wind with reference to a horizontal Plane,

by Alexander Frazer, M.A., optician.

Prof. A. H. Church, late of the Royal Agricultural College,

Cirencester, has begun a course of lectures on Agricultural

Chemistry at the Wilts and Hants Agricultural College, Downton,
near Salisbury. There are many characteristic features in the

farming of the district, well illustrated on the extensive farm of

the new college. These afford both valuable illustrations and
important subjects of investigation to the agricultural chemist as

well as to the botanist and geologists. We hope that this new
institution, over which Prof. Wrightson presides, will occupy

itself not only in agricultural teaching, hut in agricultural research,

and develop, after a time, into a " Versuch-Staiion ” of no little

value.

The continued wet weather at Carlisle, which lasted without
intennissionfrom Monday evening to Thursday at noon, rendered

it extremely difficult to do justice to one of the finest exhibitions

ever held by the Royal Agricultural Society. Among the most im-

portantof the novelties was Mr. Darby’ssteam digger. This instru-

ment is intended to supersede the steam-plough by producing at

once a pulverising effect superior to that of the combined action of

plough and cultivator, and equal to that produced by the spade.

The idea is old, but up to the present time it has not been suc-

cessfully applied. Mr. Darby’s digging-machine consists of

thiee sets of prongs of fourteen each, arranged on three cross-

bars twenty-feet vide. Each cross-bar is worked independently

and in succession by a separate crank-shaft. The earth is moved
to the depth of six to ten inches, and by the action of the

revolving crank-shafts the raised sod is pitched backwards and
neatly inverted. The surface is left somewhat too Bat for

harrowing, but a second digging renders the work much more
efficient The greatest drawback to this ingenious machine lies

inits weight When charged with coal and water the engine

and digger unitedly weigh fourteen to fifteen tons. Ex-

periments hi the trial fields showed that three-fifths of the
J

power were absorbed in moving the implement over the grounds
There were no new forage plants exhibited, and the stands

devoted to manures and feeding-stnfis contained no articles save

those with which we were familiar. In the live stock sheds the

most interesting exhibits were the mountain-sheep peculiar to

Cumberland and the adjoining counties. The Herdwlck sheep

are hardier than the Scotch black-faced breed. They are able

to thrive on the poorest land imaginable, and manage to leave a
good profit in the hands of the Dalesmen who own them.
Thanks to the Herdwick race of sheep, the bad times of which
we have heard so much are unknown in the Lake district

Another excellent breed, not often seen out of their own locality,

which lies in West Yorkshire and East Lancashire, is the Louies,

This race, unlike other kinds of sheep, is well suited to the

damp and mossy lands lying between the hills of mountain lime-

stone which form this part of England. Their faces are

speckled, black and white, and both sexes are homed. They
are readily distinguished from the Highland black-faced breed

by the evidently better quality of their wool. A third race

unfamiliar to the bulk of English farmers is the "Crag’ or

"Limestone” sheep, which occupies the highlands of the same
district as the Louks. The crag-sheep are adapted for a dry

and poor pasture, and can do without water. The louk and the

crag-sheep therefore offer good instances of the adaptability of

different races of animals to their environment.

The Zoological Station established last year in connection

vith the University of Aberdeen, at Stonehaven, is at present in

process of erection near Cromarty. The work will be carried

on throughout August and September, and port of October,

under the superintendence of George J. Romanes, F.R.S., and
Prof. J. C. Ewart. Those desirous of taking advantage of the

station are requested to communicate with Dr. Ewart, Dunskaith,

Ross-shire.

The Sydney papers state that some important gold discoveries

have been made in the Bathurst district near Tuena, and that in

one claim a bushel of broken quartz yielded two pounds of gold.

A very rich gold-field has also been found at the Margaret

River, in the Northern Territory of South Australia.

The Executive Committee of the International Medical Con-
gress for 1881 made their report to the General Committee of

this Congress, which met at the College of Physicians on Tuesday
last week. The officers of the Congress were proposed and
nominated. The sections were agreed upon, and the treasurer,

Mr. Bowman, announced that large subscriptions had already

been received. It was agreed that the time of meeting of the

Congress should be from August 3 to 9, 1881. The president

of the Council of the British Medical Association stated that the

Council of that body had postponed their meeting to the follow-

ing week. It was also announced that the Congress would meet
in rooms granted for the purpose by the University of Loudon,
the Royal Society, and the other learned societies meeting in

Burlington House, so that the sections will be all practically

under the same roof. The president of the Congress will bo
Sir James Paget, and there will be fifteen sections in all.

It is intended to bold on International Congress of Commerce
and Industry at Brussels, from September 6 to II. M. Antoine

Dansaert is to be the president, and the meeting will take place-

under the patronage of the King of the Belgians.

According to the Electrician, a remarkable instance of

telephony is exciting considerable interest throughout South
Australia and among the scientific world in particular. By
means of an improved telephone the Adelaide ?nwt flffipn rlilto**

have been clearly heard at Fort Augusta, a distance of 94a
miles.

Mr. G. F. H. Milne, owner of the foeril foswt recently

discovered at Oldham, and referred to in ^Nature at the times
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his offered to allow the Oldham Corporation to have care of it,

and make a charge to visitors, the money to be applied toward* a

public m»»ftiTn r No doubt the Corporation will accept this

handsome offer.

At the Rheims meeting of the French Association M. Gariel

will give a public lecture on Radiant Matter, with Mr. Crookes’

experiments, and M. Perier on the Law of Selection. The
meeting of 1881 will be held at Algiers, and an excellent paper

has been published in connection therewith by M. Macarthy,

president of the Society of Natural Sciences of Algiers. This

physicist settled in Algiers thirty years ago, and bolds the posi-

tion of librarian of the National Library of Algiers ;
in his

brochure he reviewed all the different topics which might be

submitted to the several sections of the Association.

A violent shock of earthquake occurred at Manila and

throughout the Island of Luzon on July 18, which did immense

damage, totally destroying several government buildings and

other houses. Some of the native inhabitants were killed, but

no Europeans suffered any injury. A slight shock was felt also

on the 17th inst.

On July 14 the French Chamber of Deputies adopted a pro-

position of M. Lockroy, that a sum of 3,700,000 francs

originally intended to rebuild the Palace of the Tuileries should be

devoted to enlarge the national library, which will be quite

isolated from other houses. The sanction of the Senate will

be asked next session, but not a single representative having

objected, the result is not dubious, and preparatory steps will be

taken very shortly to execute this great measure of preservation

and improvement.

In an interesting article on u Mistakes about Snakes,” by Mr.

Arthur Stmdling, in thtyield of the 17th inst., the author gives

an expost of the famous Indian basket trick, in which a boy is

shut up in a basket and apparently^put to death by sword-

thrusts, but suddenly appears among the company uninjured.

The narrative is too long for quotation, and we recommend our

readers to obtain a perusal of the original.

The following is the title of the essay to which the “ Howard

Medal ” of the Statistical Society will be awarded in November,

1881. The essays to be sfcnt in on or before June 30, 1881.
u On the Jail Fever, from /the earliest Black Assize to the last

recorded outbreak in recent times.” The Council have decided

to grant the sum of 20/. to the writer who may gain the

"Howard Medal” in November, 1881. Further particulars or

explanations may be obtained from the Assistant Secretary, at

the office of the Society, King’s College entrance, Strand,

London, W.C.

M. Herv£-Mangox, the director of the Conservatoire des

Arts et Metiers, has compiled a catalogue of the celebrated Vau-

causon collection ; it will be very shortly placed at the disposal

of the public in the Portefeuille Industrie!, a special library

opened in the Conservatoire for the communication of designs

and documents relating to industry. The course of public

experiments is attracting an unprecedented number of visitors to

the galleries. Every week a programme of the exhibits is posted

on the walls outride the buildings.

The Manchester Scientific Students’ Association is a busy

society, as its Report for 1879 shows. It contains reports not

only of various lectures and papers read at its meetings, but

Interesting accounts of the numerous excursions made by the

numbers; these are occasionally illustrated, the illustrations

bring sometimes rather rude.

Supplement No. 5 to the U.S. National Board of HoakkBmmm contains a report of the proceedings at a conference on

Vital Statistics held at Washington on .May 6 last. Thu# Is

an interesting discussion on the subject of a Standard Nomett-

clature, with special reference to that adopted by the Royal

College of Physicians of England; and appended ia a very

detailed nomenclature of ophthalmology and otology, by Dr.

S. M. Burnett, of Washington.

Among the papers in the forthcoming number (vol. lit No. 1)

of the American Journal of Mathematics are the following *«*•

** Regular Figures in ^-Dimensional Space,” by W. J. String-

ham ;
" On the Algebra of Logic,” by C. S. Peirce ;

41 On the

General Equations of Electromagnetic Action, with Application

to a New Theory of Magnetic Attraction, and to the Theory

of the Magnetic Rotation of the Plane of Polarisation of Light,”

by H. A. Rowland ;

“ On Certain Ternary Cubic-form Equa-

tions,” by Prof. Sylvester.

The additions to the Zoological Society’s Gardens during the

past week include a Rhesus Monkey (Macaeus etythreeus) from

India, presented by Mrs. C. Salvin ; a Common Badger {Melts

taxus), British, presented by Mr. Frank G. Haines ; a Huanaco

{Lama huanacos

)

from Bolivia, a Common Rhea {Rhea ameri•

cana) from South America, presented by the Marquis of Queens-

berry ; a Common Paradoxure (Paradoxurus iypus) from India,

presented by Col. Sturt ;
four Ring-tailed Coatis (Nasua rufa)

from South America, presented by Lieut.-Col. J. A. Smith,

1st W.I. Regt. ; a Common Hedgehog (Erinaceus europcem),

British, a Greek Land Tortoise {Testudo gr<eca), European, pre-

sented by Mr. L. C, Brook ; two American Darters (Plotus

anhinga) from Brazil, presented by Mr. Gerald Waller ; a

Goffin’s Cockatoo (Cacatua goffim) from Queensland, presented

by Miss Bartlett ;
two Red-legged Partridges (Caccabis rufa),

two Common Buzzards {Buteo vulgaris), European, presented by

Mr. W. H. St. Quintin ;
a Common Heron {Ardea cinerea),

European, deposited ; a Common Seal (Phoca vitulina ), British

Seas, two Japanese Pheasants {Phasiattus versicolor) from Japan,

a Bar-tailed Pheasant (Phasiattus reei>esi) from North China,

purchased ; a Burchett's Zebra (Equus burchellt) from South

Africa, received in exchange ; two Lions (Felis leo), an Eland

( Oreas canna), born in the Gardens.

OUR ASTRONOMICAL COLUMN
The Comet of 1668.—There is one point in the history of

this comet which we do not remember to have seen mentumed
since its supposed reappearance in 1843 revived the attention

that was directed to it early in the last century, and it is one
which, if accepted, bears materially upon the question of identity.

Pingre has no reference to it in the account of the comet of 1608
in his “ Com&ographie,” In the report of the observations

made by the French Jesuit Valentin Estancel at San Salvador,

in the Philosophical Transactions, No. 105 (1674, July 20),

which is stated to be a translation from the Giornale dfLetterati,

No. 9, published at Rome in September, 1673, we read after the

description of the evening observations commencing March 5,

1668

“

it maybe taken notice of that a month before, upon a

report that a comet had been seen towards the morning in the

horizon of the rising sun, and certain Carmelites that live upon

a hillock of the said town having affirmed that they had observed

it several times, our P. Estancel began to doubt whether the

comet he saw were not the same which, more swift than the son,

according to the succession of the signs, might within that time

have got clear of the solar rays ; and his suspicion grew the

stronger because the head was then turned towards the sun and
the tail towards the west, opposite to the same.” But if the

comet of 1843 were in perihelion near the time which Henderson
found it necessary to assume in order to satisfy the indications of

his Goa chart, it would not have preceded the sun in the first

week in February, but would have had conriderably greater

right ascension, so as to be visible only in the evenug. Hen-
derson’s direct orbit, however, which won the whole accords

much better with his data, would place the comet in R.A. %n%
Deck -7l* on February Cat ijfc. Sen Salvador time, so that It

would precede the sun, which wes thenin R* A. 320°,
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If tUt dreonuta&ce it adverse to the identity of the comets of

1668 and 1843 there is another which would rather tend to *up-

port it, were it not that there appears to be an oversight in the

record. Zach in an article, " Ueber einige wiberechncte Cometen,

deren Bahnen man vielleicht noch auffinden und berechnen

kbnnte,” in vol. xxviii of his MonatHche Correspond*™* refers to

the comet of 1668, and, after mentioning the observations of

Cassini and others, he adds that in the Philosophical Transac-

tions for 1668 there is an observation of a comet, which places it

on March 7 in longitude i6*, with 20’ 30' south latitude, and he

asks, u 1st diess die Cassinische Spina f " referring to the title of

the tract in which Cassini gave his observations of the pheno-

menon in March, 1668, viz :
11 Spina, Celeste meteors osservata

in Bologna, il mese dieMarzo i6p8” (Bologna, 1668 infol.). If

we suppose the comet of 1843 to have arrived at perihelion

February 24*284, Greenwich time, at 8 p.m„ on March 7, its

place would have been in longitude i6°‘o, with 20°*4 south lati-

tude, as observed, and the agreement gives an importance to the

reputed observation, if it could only be traced. It was first remarked

by Schumacher (Astron. Nach., No. 484) that the observation men-
tioned by Zach does not occur in the Philosophical Transactions

:

his words are: “Diese Beobachtung 1668 Marz 7, Lange o* 16
0
,

siidliche Breite 21J
0 steht nicht in dem von Herm v. Zach

angefuhrten Bande der Philos. Transactions und, wenn das

Register der Phil. Transact

.

genau ist, in keinem der ersten 70
Baade." We find on a careful examination of the volumes or

numbers of this work containing reference to the comet of 1668
as indicated in Maty’s Index, that there is no such observation

tecorded. There are two articles bearing upon this comet: (1)

in voL 3 for 1668, in No. 35, May 18, 1068—which gives a

translation of Cassini’s description of its appearance, from the

Italian, and a notice of its having been observed at Lyons,
Toulouse, Toulon, &c., though not at Paris, and (2) in vol. 9
for 1674, in No. 105, July 20, 1674 (though not occurring in

the list of contents to this number on the first page) : this second
notice chiefly refers to the observations of P. Valentin Estancel
in Brazil, taken .from Giornalc de' Lettci-ati

,
September 31 (sic)

*b73—a journal printed at Home.
Perhaps some of our readers may have opportunity of making

farther search in the libraries for information relating to the
comet of 1668, though we are aware that much was done in this

direction in 1843. It would be of interest more particularly if

the observation which Zach would appear to have somewhere
met with, could be traced.

Variable Stars.—The following times of maxima and
minima of variable stars daring the ensuing two months arc
extracted from the ephemeris prepared by Prof. Winnecke for
the first part of Vierteljahrsschnft der astronomischen Gcsellschaft

for 1880 (15. Jahrgang)

Aug. 2. $ Ursoe maj., min,

3. RLeonis.
4. S Sagittarii.

11. S Pegasi.
12. R Sagittarii.

15. VTauri.
16. R Persei.

18. R Ursa: maj.

21. T Herculis, min

.

24. S Vulpeculac, min.

S Herculis, min.
, R Aurigae.

28. R Sagittce, min.
29. S Aquarii.

Aug. 30. R Comm.
Sept. 2, U Virginis.

3. R Draconis,

5. W Scornii.

8. R Virginis.

9. R Arietis, min.
10. R Vulpeculx.
16. R Ophiuchi.
19. R Camelopardi.
20. T Virginis.

20. R Aquilm, min.
21. S Cephei, min.
21. S Vulpeculx.

29. R Bootis, min.

Prof. Winnecke has August 2 for the date of approaching
maximum of Mira Ceti; the formula iu Prof. Schonfeld’s last

Catalogue gives August io*8
;
perhaps some reader of Nature

may be able to say, in due course, when the’maximum actually
occurs. The amount of perturbation by the formula for
Epodi 15 * + 37d*3.

M. Ceraski of the Moscow Observatory draws attention to an
object which evidently deserves close observation. On June 23

Carrington #§Umated this star 7*9* Schwerd observed it four
time! and his estimates of magnitude are strongly indicative of
variability

; thus it is called 8 on December 11, 1827 ; 6*7 on
March ti, 1828 ; 8 on the following night, and 10 on May u
in the mom year. It is No. 130 in Carmgton’s Catalogue, the

place for 1855*0 being in R.A. oh. 49m. 38*9?., Ded. 8i° 5' 33"

.

The star was also observed by Lalande in March, 1790, as an
eighth magnitude (Fedorenko 145).

BIOLOGICAL NOTES
The Evolution of Dibranchiate Cephalopods.—Dr. J.

Brock, in the last number of Gegenbaur’s Morphologisches Jahr-
buck (vol vL p. 185), gives his reasons for dissenting from von
Ihering’s conclusions on this subject He has dissected spirit-

preparations of many of the principal genera, and he discusses the
evidence derived from the shell, tne funnel, the muscular system,
the radula, the nervous system, and the vascular excretory and
reproductive systems. Three anatomically well-marked phyla or
groups of genera are made out, of whidi the CEgopsidai are the

most ancient, and from this group the other two—the Myopsidm
and the Octopods—are derived. The CEgopsids he further

divides into two groups—the Ommastrephid® and the Loli-

gopsidm, the comparative antiquity of which cannot yet be
determined ; they are of great interest because they both show
important connections with the two other phyla. The CEgopsid

forms are primarily true Belemnites, and later developed into

the Sepia type, from which stock also the decapods with simple

homy shells sprang independently. The octopods, the most highly

differentiated phylum, but with an organisation showing a very

early origin, and branching from the main type, afford some
evidence of relationship to the type of Loligopsis, although they

cannot be regarded as having ’ originated from them. Most
probably they had a common origin from the primordial di-

branchiate form with ten arms. Dr. Brock relies considerably

on the oviduct being double in the (Egopsidse, and single (by

reduction) in Myopsidre ; but unless he can support his theory
by more developmental facts it can hardly attain sufficient credit

for practical use in classification.

On a Case of Apparent Insectivorism.—Prof. Baillon,

at a recent meeting (April 7) of the Linnean Society of Pari«,

read the follow ing notes :—Pcpcromia arifolia, Miq., of which
the variety argyreia is cultivated in so many greenhouses, has the
leaves more or less deeply peltate. I have seen stalks on which
the peltation on certain leaves was so exaggerated as to show on
a cross-section a depth of nearly four centimetres. When the
concave stalks take a suitable direction, water, principally that

from sprinkling, would accumulate and rest in these receptacles,

so well prepared to preserve it. Many small insects would fall

into this water and be drowned. Last year, when the season was
warm and when the windows of the house were often open, the
number of insects was very considerable, and these, soaking in
the water, gradually fell into decay, and it was remarkable that

there was during this not the least sign of any putrescent odour.
Those who believe in the doctrine of insect-eating plants may
perhaps in this be led to find an argument favourable to such
theories. They will add that the variety of colours so strikingly

seen in these leaves constitutes the agent of attraction for the in-

sects to come and be devoured. Three reflections, each of a
different sort, here’present themselves : 1. Is it not remarkable
that the exaggerated peltation of these leaves is in this case
accompanied by an apparent insectivorism, and that the leaves
of the plants known up to this by botanists as carnivorous owe
their sac-like, horn -like forms only to an excessive peltation

of their limb, as we demonstrated in the evolution of the leaves

in Sarracenia (Comp, rend., lxxi. 630)? 2. How can it be
considered as a proof of insectivorism, that plants such as the
Urticularia grow better in a fluid containing albuminoid com-
pounds, when other plants grow equally favourably in the same
kind of fluid, which latter are never for a moment thought of as
carnivorous ? 3 . How do the chief priests of our science reconcile

the two ideas, that the surface of the leaves of plants are unable
to absorb pure water in contact with them, and that the same
surface daily absorbs water charged with albuminoid substances

and the like ?

Intestinal Worms in the Horse.—H. Krabbe has pub-
lished in the Oversigt over det K. Danske VidenskabemesSdsmfa*
No. 1, 1880, p. 33, an interesting account of the occurrence ft!

intestinal worms in the horse. As this animal is spread om the
greater part of the habitable world, and under conditions of life

very varied, it might be supposed that, like man and Has deft
it would not be equally affected with these parasites, Mir vmn
the same species. For to determine with eome dome ot «ccu<
racy the worms which in Denmark are found in Use faHfrW
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canal of the horse, Mr. JCrabbe examined, daring the last four

yean, the bodies of one hundred horses which were brought for

anatomical purposes to the Veterinary College at Copenhagen,
between the months of September and April in each session.

In these horses he found Tania perfoliaiat 28 time; ; T. mamib
Umat 8 times; Ascans megaloctpkala,

,
16 times; Strongylus

ermatus, 86 times; S. tctracantkus
, 78 times (in 67 horses out

of 86)

;

and Oxyuris curvttla% twice. Of 7*. ptrfoliata the
number found was mostly less than 25 ; sometimes it was over,
and twice between too mid 200 were found, while once no less

than 400 were met with. In general they were lodged in the
caecum. T. mamillana of Meluis, a species overlooked by Du-
jardin and most French writers on the subject, was described
and figured by Gurlt in 1831 ;

generally less than 25, but some-
times up to 72, were met with, mostly in the anterior part of the
small intestines (71 plicata, R., was never met with). The
Ascaris never occurred in larger numbers than 11 . S, armaius
was never met with in the small intestine ; in the caecum it was
Common ; much less so in the fir*.t portion of the colon, where very
fine specimens of a dark bluish red colour were found

;
generally

the number met with was below 25, but once nearly 200 were
found. Of 1,409 samples, 1,029 were females and 3S0 males.

S, tdracanthus was found in the crecum and throughout the

colon. The literature of this subject would appear to be very

scanty, and the author hopes that the attention of veterinary

surgeons in other parts of the world may be attracted to this

subject Ample opportunities of following it up exist in British

India, America, and the Cape of Good Hope district.

The Domestication of Deer.—A very interesting corre-

spondence is published in the American Naturalist for June
between Mr. Brown, the superintendent of the Philadelphia
Zoological Gardens, and Mr. J. D. Caton. It relates chiefly to

the question of the domestication of species of deer. Of the
twelve specie; kept in the Philadelphia Gardens the mule deer
(Cervus macrotis) have bred during 1878 and 1879 ; of five

fawns one died when two days old ; the other four, though most
carefully nursed and fed with astringent food, as well as supplied

with iron water and gentian ponders, &c., all died of a diarrhoea

caused by malignant disease. Five specimens of moose-deer and
eight of caribou died at periods varying from three months to

two years and fire months in the moose and not beyond nine

months in the caribou from hypertrophy of the heart The
pronghorn (A. americana) all died speedily from diarrhoea or

nypertrophy of the heart ; change of food and tonics seemed to

have no effect upon them. Of ten or twelve individuals none
lived more than fifteen months. The wapiti and common deer

(C, tnrginianus ), however, have done well, and several fawns
were raised of C. campestris

, C. aristolclis, and C. damn. Of C.

leucurus the Gardens possessed but a single specimen. In the

case of the mule deer Mr. Brown is disposed to account for the

mortality by the difficulty of supplying them with a sufficient

amount of their proper (arboreal) food, which has to be replaced

by dry food and glass. Mr, Caton, writing from Ottawa, Illi-

nois, states that he had lost the last of his stock of mule deer and
also”of C. columbianus, and that he is satisfied that they cannot

be successfully domesticated in his grounds. He concludes that

they get at something which does not agree with them ; indeed

all his experiments with ruminants, fera natura whose natural

habitat is confined to the United States west of the Missouri

River, have proved failures. Mr. Caton has succeeded well in

hybridising the Virginian deer with the Ceylon deer and tlie

Acapulco deer. The hybrids seem to be perfectly healthy and
prolific, several of the hybrids from the Virginian deer and
Acapulco buck having borne perfectly healthy twin fawns. On
some cf the hybrids the metatarsal gland is wanting, and on some
it is present, while some have it on one hind leg and not on the

other.

The Fuller Crabs.—Mr. J. S. Kingsley, in a further

contribution to the Proceedings of the Academy of Natural
Sciences of Philadelphia, revises the genus Gdasimus, and as a

result he makes a great reduction in the number of species. This
has been done, not with any desire to overturn the work of others,

but as the result of a study of the forms known all over the
’world. The range ofmany species is greatly extended. He refers
the genus to the family MacrophthaJmidae of Dana; and it U
*h*racuru*d W its rhomboidal carapace, broad in front,

eye'rfalks, and a great inequality of the chelipeds or
The latter b toe most constant eba-

tocter of value. The species fall into two groups according as

the front between the eyes b very narrow or wide ; and toe

latter have males with a nve-jointed or seven-jointed abdomen.

Organs of Deep-Sea Animals.—During his researches on
the fauna of the Caspian Sea, M. O. Grimm has studied toe

modifications 'which are undergone by the orgars of sense in

animals which inhabit great depths. Among them several have
well-developed organs of sight, which seems to prove that evim

at very great depths light is not completely absorbed. Such are

the Caspian Afysis
%
the Gammaracanthus caspiust several Bceckmt

and others, but on the contrary, there are at the same depths

many species whose eyes are quite atrophied, and in these species

we observe that other organs of sense receive a greater develop-

ment. Such is the case in Niphargus and Onesimus. But, whilst

Niphargus caspins bears well-developed organs of smell and of

touch on its antennae, in Onesimus,
which, as well as the former,

has but rudimentary eyes, only organs of touch are to be found

on its jaws. M. Grimm explains this last difference by the cir-

cumstance that the former species usually remains in water,

whilst On'simus likes to remain in the mud at the bottom, where
it searches for its food very much like a mole.

CHEMICAL NOTES
Is the Journal of the American Chemical Society, vol. ii.,

Mr. P. Collier describes a new mineral from the Champlain
iron region, which resembles thorite in its physical properties,

but differs therefrom in containing a relatively large quantity ©1

uranium. Analysis showed 9*96 per cent, of uranic oxide* anti

52*07 per cent, of thoric oxide, with 19*38 per cent, of silica, the

remainder consisting of oxides of lead, aluminium, iron, calcium,

magnesium, and sodium, with moisture and combined water.

Mr. Coi.lier gives an account, in the same journal, of expe-

riments he has made, which seem to point to a new possible

source of crystallisable sugar. He finds that the juice of various

varieties of fully ripe sorghums contains from 13 to 15 per cent,

of sucrose, with 1 or 2 per cent, of glucose.

Stecial attention has been recently given to the liquid*

included in the microscopical pores of certain minerals, and

it has been shown by Zimmler that these
.

pores contain

not only water, but also sometimes carbonic acid. Prof. Kar-

pinsky publishes now in the Memoirs of the St Petersburg

.Society of Naturalists the results of his experiments on the

liquid contained in the pores of the Uralian amethyst. The
mineral having been broken in a tube filled with mercury, tiw fluid

immediately evaporated, and being 1 rought in contact with a

solution of oxide of barium, proved to be carbonic acid (1*07

cubic millimetres at 30°). The pressure under which the

carbonic acid was liquefied may be estimated as seventy-three

atmospheres, which would correspond to a pressure of a column

of water 2,336 feet high.

At the meeting of the French Academy of May 17, 24, and

31, notes were read by MM. Ditte and Berthelot, on the cohl

produced by the action of acid; on hydrated salts, e.g. 9 hydro-

chloric acid on hydrated sodium sulphate. The action is

regarded as complex : an exothermal chemical reaction occurs

in accordance wdth Berthelot's ** law of maximum work,” but

unless the products of this action are totally insoluble, secondary

changes take place ; these changes are chiefly conditioned by

the amount of heat evolved in the primary action. In the

special cases in question the heat disengaged iu the chemical

change T less than the heat absorbed in toe liquefaction of the

water of crystallisation which separates from the hydrated salt,

hence the sum of the heat changes is negntive.

The densities of chlorine, bromine, and iodine at high tem-

peratures cannot yet be regarded as determined. Victor Meyer,

in a recent paper in the Berliner Berichte
, admits the justice of

Crafts' criticism of his determinations of temperature (see

Nature, vol. xxi. p. 561, letter by Dr. Armstrong) ; his latest

results give for iodine at about 1,050*, a density equal to |Xjj«

and at an extremely high temperature (exact numbers not yet

given), a density of 4*55, which nearly corresponds with that

calculated on the supposition that at this temperature the iodine

molecules are entirely dissociated into atoms (calculated number

= 4*39). Meyer and Crafts, working by Dumas method* and

using an iodine thermometer* find toe density at 1*468 to bo

5*05 (calculated for fig, 5*83; tor I* 4*39)* Th« density tor

free chlorine seem* to be normal (&•)* evOn at extremely high tm*
peratures ; but if toe chlorine be produced in the tupoar-0|lrii|y„
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ipptrttw—by 'wmttog pladnoui chloride—the density at *hoat

1,400* agrees with that calculated for fCl,. Bromine produori

published

^ ^vfww -wi w bromine at

[boat 1*400°,"s dauitr ’between thst calculated for Br, and that

for |Bri, vU.,4‘43 (Br. - 5 5*. *Br* ».3/64). Meyer’. v.pour-

len&T method is somewhat adversely criticised in the last number

>f th& Berliner Berichte by Pettersson and Ekstrand, who give

xtuttbors which they regard as proving that the method does not

give good results at high temperatures when the substance under

is a solid. Solid*, they say, condense on their sur-

hees considerable quantities of air, and when the solid is thrown

nto the highly-heated apparatus this air is evolved, is measured

sdth the air representing the volume of the gasified substance,

Ukd so vitiates the resuU. It is certainly worthy of note that

x>th Crafts and Meyer obtained a normal density for chlorine—

he only halogen element gaseous before being brought into the

ipparatus—at the highest temperature at which they experi-

nented. Pettersson and Ekstrand regard Dumas’ method as the

>nly altogether satisfactory one ; they describe a modification of

bis process. It is to be remarked that the density of mercury
rapour—which chemists generally regard as consisting of atoms
—is shown by Meyer’s results to be remarkably constant through
i large range of temperature.

Alexr. NaumannJias arranged Meyer and Crafts’ results on
the density of iodine vapour in a table (in the Berichte for June
14) showing the percentage dissociation of iodine molecules at

various temperatures ; the results are in keeping with the deduc-
tion made by Naumonn from the kinetic theory of gases, viz.,

hat equal temperature-intervals correspond to a regularly in-

creasing amount of dissociation up to 50 per cent, but after this

to a decreasing amount of dissociation. Naum&nn regards this

agreement between the theoretically-deduced, and the actual

results as affording evidence in favour of the correctness of Meyer
and Crafts* measurements of high temperatures. This subject is

likely to receive a considerable amount of attention, as it has an
ill-important bearing on the ouestion of the elementary nature
of the so-called elements, DevUle and Troost, in a recent
number of Compt. Bend., estimate the boiling-point of zinc as

940", which is ioo° lower than the number generally accepted on
the evidence of older determinations by the same authors.

Chemico-Physical investigation has lately led to some im-
portant results. Schneider, in a recent number of the Berliner
Berichte, has shown that any solution of malic acid containing
more than 34*24 percent, of the acid rotates the polaiised ray to

the right, whilst a solution containing less than this amount is

Isevarotatory. Solutions of sodium malate are dextrorotatory
when of greater strength than 47*43 per cent., but kevarotatory
when containing less than this quantity of the salt.

Some little time since Briihl published—also in the Berichte—
in important paper on the connection between the refraction

equivalents and the chemical structure of carbon compounds

;

lie showed that if the refraction equivalents are calculated for a
number of carbon compounds, by the help of Cauchy’s formula,
For a ray of infinite wave-length, a distinct connection can be
teen to exist between the numbers thus obtained and the number
pf "doubly-linked” carbon atoms in the compound. A further

bommunication by the same author appears in a recent number
if the same journal. The refraction equivalent of a carbon
bompound is equal to the sum of the atomic refractions of its

lonstUnent elements; the value of the atomic refraction of
jsrbon varies according to the "linking” of the carbon atom

—

for every pair of doubly-linked carbon atoms present in a
(impound, the refraction equivalent of the compound is greater

y 2 than that 'calculated by the use of the number expressing
le ordinary atomic refraction of carbon. The atomic refraction
P oxygen when doubly linked to carbon is 3*29, when in the
roup OH, or when linked to two atoms, it is 2*71. The atomic
(fraction of the halogen elements is constant. Briihl concludes
tat the atomic refraction of a monovalent element is independent
F the atom-linking of its compounds, but that this statement does

tat hold good for polyvalent elements.

1In connection with this work of Briihl, the recent experiments
V Prof. Janovsky {Wien. Akad. An*., June 3) are of interest
cooedtog to Janovsky the Unking of carbon atoms is of subor-
fcds influence in determining the refraction equivalents of
rbon compounds, for isomers with similar linking have un-
gual refractive indices. In homologous series a similar differ-

ence of refractive indices corresponds to an equal difference o
groups only where the series belong to similarly saturated hydro-
carbons (alike in position). The refractive power of unsaturated

hydrocarbons is greater than that of saturated. Lastly, the
author shows that the determination of refraction-coefficients of

soUd bodies from their solutions is unreliable, as the refractive

power depends on the state of aggregation.

In the Annahs Chim . Phys. Long shows that a connection
exists between the velocities of diffusion and other physical
constants, and the composition of various salts ; thus the values

of the velocity of diffusion, molecular volumes, and electric

conductivity, are in the same order for the chlorides, bromides,
and iodides of the alkali metals.

St^edel publishes in the Berichte the first part of an investi-

gation on the vapour-tensions of substituted halogen derivatives

of ethane ; his researches, which are not howeveryet completed,

seem to show that the increase of vapour-tension for 1° (between

400 mm. and 1,060 mm.) is equal for a bromo-derivative and
that chloro-derivative which contains, in place of one bromine
atom, two chlorine atoms linked to one carbon atom: e

CHt - CH.Br and CII3 - CHCl* : CH*C1 - CHjBr and
CHa - CC1„ &c,

J. Varennb continues in Compt. rend, his researches on the

passivity of iron, which have been already noticed in NATURE.
He finds that if a piece of iron be immersed in nitric add of sp.

gr. 1 *325, oxides of nitrogen are evolved for a few moments ;
the

escape of gas, however, suddenly ceases ; after a time it begins

again at one point of the metallic surface, spreads over the en-

tire surface, again ceases once more recommences, and so on
intermittently. If an iron tube be very partially immersed in

strong nitric acid, and after passivity is established, the passive

part be placed in weaker acid for a time, it is found that by then
slowly immersing the tube further in the add the whole becomes
passive, but that this passivity is very easily destroyed, e&, by
shaking the tube. The passivity is less the more dilute the

weaker add, the rougher the metallic surface, and the greater

the diameter of the iron tube.

In the Berliner Berichte experiments are detailed by Reinitzer

and Goldschmidt, whereby these chemists have succeeded in

preparing the compound P40, about the existence of which
there has been much difference of opinion. P40 is a reddish-

coloured amorphous substance produced by the action of phos-
phorus, or of zinc, on POCI3 .

Hofpe-Seyler publishes in the Zeitschrift f. physiol. Chem.
a continuation of his work on chlorophyllan, a crystalline sub-

stance closely resembling chlorophyll, obtained from green grass.

By treatment with alcoholic potash, chlorophyllan yields,

amongst other products, an acid characterised by giving a splendid

purple-coloured ethereal solution, which exhibits very marked
rose-red fluorescence. For this compound—C^H^O*—Hoppe-
Seyler proposes the name of dichromatic acid. The absorption

spectrum of the acid in ethereal solution is marked by two bands
between C and D, whilst the spectrum of the fluorescent light

from the same solution exhibits two bright bands in exactly the

same positions.

According to Adolf Mayer’s experiments described in the

Berliner Berichte, oxygen has no direct influence on fermentation.

The addition of potassium-hydrogen tartrate to a strong syrup

containing yeast causes the yeast cells to grow rapidly, ana
fermentation to proceed with ease.

The meeting of the French Academy of Sciences, held on
July 5, presented some interesting incidents which are not likely to

appear in the Comptes rendus. A very interesting discussion took

place between M. Wurtz and MM. Dumas and St. Claire Deville

on the occasion of the presentation of a memoir on the density

of vapour of iodine by M. Troost. M. Dumas and M. St. Claire-

DoviUe asserted that it was impossible to accept the idea of a

dissociation of vaporised iodine at a high temperature, as no per-

manent alteration resulted from this alleged change in the compos!-

tion of this substance. M. St. Claire Devilk said he waropposed
to all theories of molecules and atoms, as sdenoe had only to

deal with facts, and not with mere assumptions or speculation*.

It might be supposed that the coefficient of expansion,

iodine increased rapidly with increase of temperature.. M* Wants
argued that the diminution of the density was too 0Qtt|ftar-

able to be .accounted for otherwise than by a dedmMe*mt -of

molecules. All the speakers agreed that theta phenomena,

which are very curious, should be carefully investigated with



a8o NATURE \July 22, 1880

ipm*«d attention and, care. M. Worts having resented his

scat, H» Dumas presented a letter from Mr. Crookes, in which
he summarises his theories of radiant matter, and submits than
for discussion before the French Academy. After haring
explained the Crookesian view of the fourth state of matter, M.
Dumas added that he felt confident these assumptions would be
the occasion of discussions of the same character as that which
the Academy had just witnessed.

a$s. to cool from 57* to 50* (7 degrees)'; whereas' the former being
39-3°, the latter became 39*5* In aE the experiments the
cooling of the inner oil commenced at a temperature little above
the maximum of the external oil. When the outer oil is at a
higher temperature, at a certain point the heat begins to prevail
which is transmitted directly from the outer to the timer ou* An
analogous phenomenon (to which Dr. Grassi refers) was that of

some members of the Accademia del Cimento, who found that

water in a vessel surrounded by ice cools more rapidly if the ice

be heated to accelerate fusion.

PHYSICAL NOTES
Hrrr Dorn of Breslau has published a fresh series of experi-

meats on the propagation'of electricity'by current water in tubes,

and allied phenomena (Wied. Ann., Nos. 4 and 5). In agreement
with Helmholtzs theory, he finds the electromotive force from
current water in capillary tubes independent of the cross section

and the length of these. The value of the “electric moment ”

of waterana glass (3*936 Daniell) deduced from this electromotive

force corresponds nearly to that deduced by HelmholU from
Quincke’s observations on the propagation of water in glass

tubes by the electric current Observations of the electric current

produced by water flowing in capillary tubes lead to a somewhat
smaller value. For wider tubes (within pretty wide limits) the

current strength, with a given mean velocity of the streaming

water, proves empirically to be nearly proportional to the radius

of the tube. Traces of a sliding of the water on the glass-wall

may perhaps co-operate in producing the variations of electro-

motive force observed in course of time. Through motion of

material particles in a liquid, therefore, an electric current arises.

Thr diffusion of salts in aqueous solution has been investigated

by Herr Long [Wied. Ann., No. 4), by a method similar in

principle to that of Schuhmei&ter (though different in detail), viz.,

making, a continuous water-current flow over the salt solution

and measuring the amount of diffusion by the quantities of salt

that pass over in given times. Various interesting relations were
found, e.g., the chloride?, bromides, and iodides of the alkali

metals form a series, in which NH4 stands between K (the

higher) and Na ; and KC1, KBr, KI, and KCy have nearly the

same velocity of diffusion. Such is the case also with the corre-

sponding NH4 and Na salts and with the chlorides of the bi-

valent metals Ba, Sr, Ca, and Mg, the nitrates, and the

sulphates. It seems generally that those salts which diffuse most
quickly also conduct best in aqueous solution. Salts with large

molecular weight and volume seem to diffuse most easily, whue
among the waterless salts those which absorb most heat in dis-

solving or (the same thing) whose molecules, through the work
done, finally reach the finest state of division, have the greatest

velocity of diffusion. The chlorides of the alkalies stand in the

same series with regard to molecular volumes, velocities of dif-

fusion, conductivity, and absorption of heat. This is the case,

too, with the corresponding bromides and iodides. Cyanide of

potassium behaves as to diffusion and conductivity exactly like

the chloride, bromide, and iodide of the metal. In the second
group (nitrates) the order is the same as to conductivity and dif-

fusion ; but with regard to molecular volumes and heat-absorp-

tion the salts form a special series. In the group of sulphates

the individual salts have the same order as to diffusion and con-

ductivity, but the values for molecular volume and heat of solu-

tion are quite irregular ; indeed as regards velocity of diffusion

and absorption of heat the waterless salts seem to stand in

inverse order. These results are fully discussed by Herr Long.

A curious physical phenomenon has been lately described by
Dr. Grassi {Neale1st. Lamb. Rend.

,

f. viii. and ix.). An apparatus
is formed of three concentric vessels with an annular space of
about two centimetres between the first and the second, and the

second and the third. The outer space is filled with oil, the next

with water. The oil is heated by a gas furnace to a little over

100*, and the water boils. Then hot oil, at e.g., 150° is poured
into the central space. This quickly cools to a temperature dote
on too*. Dr. Grassi found 'that the central oil cooled more
rapidly die higher the temperature of the outer oil

; and with
more delicate apparatus (in which the vaporised water was con-
ducted and returned, and the outer oil kept at any required constant
temperature) he arrived at definite numerical results, which he
tebulates. with the cuter oil at a mean temperature of 229**9,

'betime of cooling of the Inner oil from tyf to no* was

*£\ 'JS?™ former wss 105^1, the latter was 57s. Alcohol

mi S«J
e
L!R

v
!.y

ore d•cid€,d results. The maximum differencewas got with ether ; the outer oil being at 57*5*, the inner took

Dr. J. Puluj lately commnnicated a paper to the Scientific

Club of Vienna on “Radiant Electrode-matter,* in which he
traverses the researches of Crookes, Hittorf, Goldstein, and
others upon the phenomena of electric discharges in high vacua.
He maintains at the outset that the discharges of " radiant
matter” observed by Crookes at the negative pefle arfe not
residual gas at all, but are particles of metal tom off from the
surface of the pole. He thinks this proved by the mirror-like
deposits of metal that are formed on objects interposed in the path
of the discharge. That aluminium in this way forms no mirror
is a difficulty in the way of this theory ; but Dr. Pnluj gets ovtr
this by remarking that the cause or this lies in the chemical
constitution of the metal, and that the partides of an aluminium
electrode ffy round so far that they deposit themselves on the.

electrode ! All the magnetic effects of these discharges Dr.
Puluj regards as explainable by ordinary electro-magnetic laws,

assuming that a stream of electrified matter acts as an electric

current
;
but he apparently is not acquainted with the theory put

forward by Maxwell on this point Dr. Puluj has also constructed

what he tills an electrode-lamp, which gives a bright light when
worked by an induction-coil capable of affording a spark ef
xo cm. length. In this lamp the radiant discharges of electrode-

matter are concentrated upon a piece of carbon which glows
with a white heat, but remains unchanged and unconsumeo.

Dr. Cusco, ophthalmic surgeon in one of the hospitals of
Paris, has invented a lens of variable focus, in which the pressure

of a column of water or other transparent liquid is made to alter

the curvature of the fiat faces of a cylindrical cell of brass closed

with thin glass disks. The pressure can be regulated by a
manometer gauge to any required degree within the limits of
working. It is said that the lens gives a sharp, well-defined

focus. It is constructed for Dr. Cusco by M. Laurent.

M. Henri Becquerel continues his researches on the mag-
neto-optic properties of gases. He has recently examined the
gases oxygen, nitrogen, carbonic dioxide, nitrons oxide, and
olefiant gas, and finds that, except in the case of oxygen, the

magnetic rotation of the plane of polarisation due to a field 6

f

given intensity varies inversely as the square of the wave-length

of the ray, as is the case with solids and liquids. In an older

research of Becquerel’s it was shown that for non-magnetic solids

and liquids the rotation R was proportional to a function of the

refractive index n, very nearly represented by the expression

- 1 )

;

or, in other words, the quantity.—-^--— » c. For

all non magnetic solids and liquids the value of e lay between
0*26 and 0*59. In the case of gases in which the rotation is but
a ten-thousandth part of that of most solids or liquids the same
result holds good, and the values of c for gases fall between o**6

and 0*59. The above law, that the magnetic rotation is inversely

proportional to the square of the wave-length, implies that violet

rays are more rotated than (he red ; or, in other words, that

there is a positive dispersion. In the case of oxygen it is found

that the red rays are rotated more than the green, affording an

inverse or negative dispersion. This is the more curious as

oxygen gives a pOsitive/otation as if it were a diamagnetic body.

In met, Becquerel remarks, oxygen behaves as if it were a mix-

ture of a magnetic and a diamagnetic body, the magnetic having

small negative rotation and great negative dispersion, the dia-

magnetic having great positive rotation and small positive

dispersion.

GEOGRAPHICAL NOTES
In a private letter addremed to Herr von Heme-Wtrtegfc Iht

well-known explorer, Dr. NachtigaU, writes from Berlin

German African Sectety (Deutsche Afrifcankchc Gesellscha^yhaa
at the present moment net lose tfcaaaix different espcdtifciia

travelling through Cetttnd Africa. The large ftmda nemmry
for the outfitting of them Macrons traveller! am raked pertiy
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fhiough Private subscription, partly through subsidies of the.
|

GcnttXtf ftdvernment. Among the travellers 1 may name (n

M. Buthner, who, starting from San Paolo de Loanda in an

eaeterlv direct!on. mav have already reached the large lakes of

proceed to SenegambU ; (3) a large expedition, comprisiM Dr.

fikhm von Scholer, De Kayscr, &c,, which will establish a

station near the Tanganyika lake, in connection with the stations

Of lie International.Association ; (4) Gerhard Rohlfs and Dr.

Sleeker will soon proceed to Abyssinia, and thence the latter

through the Gollas country to the sea-coast
; (5) Dr. Pogge,

together with several other travellers, will shortly start from San
Paolo de Loanda for the interior, to establish a German station

in the neighbourhood of the Muate Janvo, about in the middle

of the Continent ; finally (6) Herr Flegel will follow the course

of the Binud upwards, and explore the sources of that river."

The German African Society has certainly developed under the

presidency of Dr. Nachtigail a very unusual activity, and it is

only to be hoped that these great efforts in the interest of the

exploration of Africa may have good results.

The French journal VExploration has much improved re-

cently ; its reports of geographical societies in all parts of the

world are specially valuable. Its value would be still greater if

it would atm at greater originality, and display more enterprise

in the collection of news. It rarely gives any authorities for its

numerous notes, thus minimising their value; and too much
space is devoted to the translation of long articles from the

Times and other popular sources. This may perhaps render it

interesting to the general French public, but greatly detracts

from its scientific and international value. However, if it goes
on improving in the future as it has done during the last few
months, it will ultimately become a really valuable geographical

OlgRA.

The new number of Le Globe contains a useful account of

geographical work in Central Asia, in 1878-1879, contributed

by M. Vennikof.

In view of the present importance of Asterabad, Her Majesty’s

Consul opportunely gives a brief geographical description of the

S
ovince. It is situated in the south-east comer of the Caspian

» ; its inhabitants do not exceed 45,000, and the town can
only boast of 8,000 souls. It is bounded on the south by the

hign range of mountains which separate the Caspian provinces

from the other parts of Persia ; on the north it is bounded by
the Atrek as far as Chat, at the confluence of that river and the

Somber, while beyond that point the position of the boundary is

doubtful The west is bounded by the Caspian Sea and the

province of Maxanderan, and in the east it adjoins the province

of Meshed. Gez, Molla Kelld and Gumush Teppe are the only

ports in use. The province is well-wooded, and is watered by
numerous mountain streams. Its inhabitants belong to the
Kajar tribe, of which the Shah is the personal head. The
fertility of the soil is great, and the timber in the forests is

magnificent, but unfortunately there are no roads worthy of the
name.

M. Bouthillier de Beaumont, the President of the
Geneva Geographical Society, has just published a pamphlet
entitled Choix dun Mtridien Initial Unique.

THE Colonies and India publishes ’an interesting summary of
a plan which Mr. G. J. Morrison, the engineer of the short-lived

Woosung railway, has sketched for the restoration of the Grand
Canal, which at present is usually impassable in places. The
essential point in his scheme is the substitution of proper locks

for the wasteful sluices now in use, with of course more extensive

works at the crossing of the Yellow River.

±he same paper states that the Legislative Assembly of the

Transvaal has before it a measure providing for a trigonometrical
andjfeological survey of the country, in the course of which it is

expected that abundant mineral wealth will be proved to exist

in |he colony.

Minister of Marine and the Colonies presented to the Lower
House a credit of 1,300,000 francs for establishing fortified

posts from Medina on the Senegal to Bafoulabe on the Niger,
on the route which will be followed by the projected railway foi

oogflectiag these two large riveis* It includes also several

ctkir kerns connected with the same scheme. It was adopted
0 Mm day and voted by the Senate on the 15th, so that •

the first step may be said to have been taken for the establish-

ment of the connecting link between Algiers and St. Louis, vid
Umbuctoo.

PLANTS OF THE COAL-MEASURES 1

A/T RENAULT has recently published a memoir, in which he
1

.
reproduces the views or M, Brongniart respecting the

relations which the Lepidodendra bear to the Similarity still

insisting that the former are cryptogamic LycopodL whilst the
latter are exogenous Gymnosperms. In endeavouring to esta-

blish this position, the French palao-botanist concludes that if

the exogenous Diploxyloid stems (*.1., Sigillarian ones) are but
matured states of some Lepidodendra, every Sigillarian type of
organisation ought to be found in a young or Lepidodendroid
form, because, he contends, the type of the central organisation,

once established, undergoes no further change with advancing
age. In support of his position he affirms that there are three

such Sigillarian types, viz. ( 1 )
Sigillaria vascularis

, (2) Diploxyloid

stems, (3) Favtdaria and Leiodertnaria. At present he contends
that only the second of these forms has been discovered in

Lepidodendron Harcourtii. He further believes that there are three

types ot Lepidodendron known, represented by (1) Z. rkodu-

mense
, with a solid central vascular axis, in which the vessels

are not intermingled with medullary cells ; (2) by Z. Harcourtii,

in which the vascular axis is a cylinder surrounding a cellular

medulla
;
and (3) on undescribed plant, which he names Z.

Juticri,
in which the vascular cylinder is broken up into detached

bundles of vessels.

The author of the present paper considers that the above con-
clusions are not in accordance with the facts, and he proceeds to

give his reasons for this conclusion by demonstrating that'we
certainly have two of the three supposed Sigillarian types repre-

sented in a young or Lepidodendroid state : the first by Lepido-
dendron vasculare of Binney, and the second by Z. Harcourtii,

whilst, judging from M. Renault’s own description, the Z. Jutieri
represents the third type. On the other hand, the author believes

that of M. Renault's three Lepidodendroid types the first is only
a young state of the second, as illustrated by tne development of
the Burntisland and Arran Lepidodendra described in previous

memoirs, whilst the able Frenchman appears not to have been
acquainted with the existence of the very characteristic type of
the Z, vasculare of Binney.
The author gives the series of facts upon which his opinions

are based by tracing the history of the development, first, of
Lepidodendron Sdaginoides, the Z. vasculare of Binney, and
second, of Z. Harcourtii.

Commencing with the declaration that the Lepidodendron
vasculare of Mr. Binney is but the young state of the Sigillaria

vasculans of the same author, he proceeds to show the successive

stages by which the vasculo-cellular medullary axis of the former
becomes not only inclosed within the exogenous cylinder of the
latter, but that this cylinder ultimately develops into a very con-
spicuous example of the Diploxyloid form of stem. The growth
of the exogenous cylinder begins at one point of the periphery of
the vasculo-medullary axis, from which point it extends both
laterally and radially. The exogenous growth thus first appears
in the transverse section of the Lepidodendroid twig as a small
crescent, thickest at its centre, but whose two norn6 creep
gradually round the medullary axis, its constituent vascular

wedges also growing radially as the lateral growth advances,

until at length the exogenous zone forms a complete ring, inclos-

ing the vasculo-medullary axis, in which state it becomes the
Sigillaria vascularis of Mr. Binney and M. Renault. The
various stages of this growth are represented in the plates, in
addition to which a section is described and figured of a branch
about to dichotomise, in which process the vasculo-medullary
axis has divided into two equal halves, one being destined for

each branch. One of these halves of the vasculo-medullary axis

displays, with the utmost distinctness, the characteristic crescentic

commencement of on exogenous zone, whilst the other half re-

tains its primary non-exogenous state. The latter condition thus

belongs to the Lepidodendron vasculare of Binney, whilst the

former as clearly represents the Sigillaria vasculans of the same
author, and the Sigularian character of which is recognised by
M. Renault. We thus have in one stem two branches, onew “

which, according to the views of the French savant, is a CryjrtQ^
'‘On the Organisation of the Fossil Plants of the Coal-measures. Mpft

XI.*' Paper read at the Royal Society by W. G Williamson, IMClfc-'
Professor of Botany in the Owens College, Manchester.’ Rnind%S
Author,
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gamic Lyoopod, and the other a Gymaospcrmoui SigiHaria, The
remarkable peculiarities characterising the central axis of these
specimens make it absolutely certain that they all belong to one
**>

The typladDpidodendron HarcourtU is then examined in a
aimilnr manner. In the details of its organisation it differs ma-
terially from L Sclaginoidcs ; nevertheless, as its growth pro-

gresses, it displays typically similar changes. It attains to much
huger dimensions than the latter plant does before developing its

exogenous rone, corresponding in this respect with the Arran
plant Its earlier changes are chiefly seen in the rapid develop-
ment of the bast or proaenchymatons layer of the outer bark and
in the increase in the size and number of the vessels constituting
its vasculo-meduQary cylinder or medullary sheath—the "Bui
medullaire ” of BrongnUrt ; but in more advanced specimens a
cylindrical zone of centrifugally developed vascular wedges
begins to make its appearance in a quasi-cambian zone of the
ceus of the inner bark, these cells being arranged in more or less

regular radiating lines. In this state the rudimentary vascular

zone corresponds very closely to what is seen in young stems
and roots of Cycads.
The author shows that, contrary to the views of M. Renault,

very marked changes take place in the development of the

vascular bundles destined for the secondary branches of the

plant In the first instance, each of these is but a concavo-

convex segment of the entire vasculo-medullary cylinder, whose
detachment leaves a large gap in the continuity of that cylinder,

which, however, soon becomes dosed again by the convergence
of the disconnected ends of the broken vascular circle. The
concavo-convex detached segment undergoes a similar change.

Its two extremities meet, and before it escapes from the outer-

most bark it has assumed the cylindrical form of its parent stem.

The rootlets of Stigmaria fcoides , now well known to belong
alike to Lepidodendron and to Sigillaria, present some pecu-
liarities of structure which are only found in the Lycopodiacece
and the Ophioglossae, amongst living plants.

The vascular bundle in the interior of each Stigmarian rootlet

is inclosed within a very regularly circular cylinder, composed of

the cells of the innermost bark ; but the position of the bundle
in relation to the cylinder is always, unless accidentally dis-

turbed, an eccentric one. This position has not escaped notice,

but it was regarded as accidental ; it now, however, proves to

be a normal one. The bnndle begins to ap]>ear in very young
roots, as one or two very small vessels developed in close union
w ith the innermost cells of one side of the cylinder w ithin which
it is located ; newer and larger vessels are gradually added
centripetally, until the bnndle occupies a considerable portion of

the area inclosed by the inner bark cylinder. The remaining

space is usually empty, but occasionally specimens are found in

which it is filled with small delicate cells that have escaped
destruction. These represent what in the living Lycopods are

liber-cells. The outer cortical layer of the root, composed of

well-preserved and rather thick-walled cells, is usually separated
from the inner cylinder by a similar lacuna; but in a few
specimens the cells of this usually destroyed middle bark are
retained in good preservation. They consist of very delicate

thin-w alled parenchyma, separated by a sharp line of demarcation
equally from the innermost and outermost cortical cylinders.

The number of the vessels in each of the vascular bundles given
off from any one section of a Stigmarian root is found to vary
hut little, but they steadily increase, both in number and size,

with the size and age of the root Young specimens of Stig-

marian roots are described, the smallest of which is not more
than one-fifth of an inch in diameter, and the vascular bundles
of its small rootlets consist each of from three to five minute
vessels. In the largest rootlets from old roots they number
about forty, most of the additional ones being of laiger size

;

intermediate examples exhibit a regular gradation on all these
points.

The only living plants which possess rootlets with this struc-

ture being Lycopodiacese and Ophioeloss&e, and it being suffi-

ciently clear that the Lepidodendra belong to the former and not
to the latter order of cryptogams, the existence of this Lyco-
podiaceous feature in the rootlets of SigiUtria is another
indication of the Lycopodaceous affinities of these plants.

Many of the Diploxyloid forms of the Lycopodiaceous stems of
the coal-measures have an abundant development of spiral or
Wred cells in their numerous medullary rays. Amongst living

characteristic seems to be almost, if not wholly,
con«ned to the Gyumocperms.

Two important additional observations have been made in
reference to the structure of the curious strobiles, Calamostachy*
Binneyana . The exact mode of the attachment of its sporangia
to the Equisetiform sporangiophores has been ascertainedTout
what is still more important, it has also been discovered that it

is provided -with both micro* and macro-spores an additional

indication of its probable Lycopodiaceous affinities', already
suggested by other features of the fruit.

The recently discovered Fungi of the coal-measures are- investi-

gated, especially the Pemosporites antiquiorum of Mr. Worthing-
ton Smith. The author finds, in the specimens he has examined^
including that described by Mr. Smith, no traces of septa in the
hyphse or of zoospores in the Oogonia. He concludes that its

affinities are probably with the Saprolegnise, and not with the

Pernosporeac.

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE

The Professorship of Zoology in the Royal College of Science,
Dublin, is vacant by the resignation of Prof. Bridge. The
salary is 200/. a year, and at present the professor is only
required to lecture during one term, commencing in February
and ending in June.

The University Court of St. Andrews have elected Mr. Arthur
Stanley Butler, B.A., of Exeter College, Oxford, to the Chair
of Natural Philosophy in the United College, St. Andrews, in
the room of Dr. William Swan, resigned.

ff The Calendar of the University College of Wales for 1879-80
shows that that institution is fairly well equipped in its various
departments, science occupying a prominent place in its

curriculum.

At the end of the Legislative Session the French Chamber of
Deputies voted a law establishing free primary education. It

must go through the U pper House before becoming a definitive

Law of the State.

SCIENTIFIC SERIALS
The American Naturalist

\

June.—A. E. Brown and
J.

D.
Caton, the domestication of certain ruminants and aquatic birds.

T. S. Lippincott, the critics of evolution (concluded).—C. E.
feessey, the supposed dimorphism of Lithospermum longi/brum
(the large flowers appear from April to May, the cleistogamous
flowers from then until the autumn frosts).—Dr. J. Leidy, on
some aquatic worms of the family Naides (describes and figures

Deto hmosa, perhaps « Z>. digitatat Oken ; Aulophorus vagus,
this forms a tube of the statoblasts of a species of Flumatella,
and Pristina flagellum ).—W. H. Dali, American work in the
department of recent mollusca during 1879.

July.—G. Brown Goode, the use of agricultural fertilisers by
the American Indians and the early English colonists (contains

some interesting facts about fish manures).—C. S. Minot, sketch
of comparative embryology (The Sponges).—O. B. Johnson,
the birds of the Willamette Valley, Oregon.— I. F. James, a
botanist in Southern California.—J. S. Kingsley, American card

-

nology in 1879.—A. S. Packard, jun., the structure of the eye of
trilobitcs, with figures

; condudes that the hard parts of the eye of
the trilobites and of Limulus are throughout identical, while the
nature of the soft parts of the former must ever remain proble-

matical. There is good evidence that the retinal mass was like

that of the king-crab ; if so these forms as to their eye-structure

will stand near each other and far apart from all other arthro-

pods.

THI Journal of the Royal Microscopical Society, June,
contains: Prof. Duncan, on a parasitic sponge of the order
Calcarea (Plate 10), Mobiusispongia parasitica, growing within
Carpcnteria tapkidodendron, from the reefs of Mauritfels.~Dr.
Cooke, on the genns Ravenelis (Plate 11).—Dr. H. Gibbes, on
double and treble staining. An excellent suggestion is incidentally
made by Dr. Gibbes, that the covering {glasses used by micro-
scopists should be ofa known thickness. We would even go fur-

ther, and advise that a fixed scale of thickness might be adopted.

Dr. Gibbes uses two thirlmnstff *006 and *004.—Dr. A.
Grunow, on some new species of NHsechia (Plates ta and 1$).—
James Smith, on the iiwitfAm of objects under the mghei
powers of the microecope.—The most useful record of current
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mxd&* relating to invertebrates, cryptogams, &c., is con-

ned is mal*

Tai Rome des Santas Maturities, June 15, contains : M.

$se, description of two new crustace*, male andfemale, of the

m Dinemoura (Z>. mustela lavis)i
(Plate 1). The figures are

oured from living specimens; the species lives not in the

eridr Of the shade? buton teakin, and its mode of fixation »

nutely described.—M. Duval-Jouve, on the species of Vulpia

be found in France.—D. A. Godron, on the giant maize (Zea

utEua) —M. Rietsch, on Bobretzki’s studies on the formation

the blastoderm and germinal lamellm in insects.—A. Villot,

„ synchronism of the marls andjdays with lignite of Hauterives

th the group of St. Ari&s.-—M’ S. Jourdain, on a very simple

rm of the group of worms Prothelminthus hessi (S. J .) = ?/#-

tsia tiptolana, Giard (Plate 2).—Scientific review of recent

ench writings on zoology, botany, and geology.

SOCIETIES AND ACADEMIES
London

Royal Society, June 17.—“ On the Spectrum of the Flame
Hydrogen,' 1 by William Huggins, D.C.L., F.R.S.
Messrs. Liveing and Dewar state, in a paper read before the

>yal Society on June 10, that they have obtained a photograph
the ultra-violet port of the spectrum of coal gas burning in

ygen, and in a note dated June 8 they add that they have
aaon to believe that this remarkable spectrum is not due to any
rbon compound but to water.

Under these circumstances I think that it is desirable that I

ould give an7account of some experiments which I made on this

bject some months since without waiting until the investigation

more complete.
On December 27, 1879, I took a photograph of the flame of

rirogen burning in air. As is well known, the flame of

rdrogen possesses but little luminosity, and shows no lines or

inds in the visible part of the spectrum, except that due to

dium as an impurity.

Prof. Stokes, m his paper *' On the Change of Refrangibiiity
1 Light,” 1 had stated that “ the flame of hydrogen produces a

>ry strong effect The invisible rays in which it so much
lounds, taken as a whole, appear to be even more refrangible

an those which come from the flame of a spirit lamp.” I was
It, however, prepared for the strong group of lines in the ultra*

oiet which, after an exposure of one minute and a half, came
it upon the plate.

Two or three weeks later, about the middle of January, 1880,
showed this spectrum to Prof. Stokes, and we considered it

robable that this remarkable group was the spectrum of water,

rof. Stokes permits me to mention that, in a letter addressed to

te on January 30, he speaks of “this novel and interesting

sault,” and makes some suggestions as to the disputed question
f the carbon spectrum.

I have since that date taken a large number of photographs of
le spectra of different flames, in the hope of being able to

resent the results to the Royal Society, w hen the research was
lore complete. I think now that it is desirable that 1 should
escribe the spectrum of the flame of hydrogen, but 1 shall
tserve for the present the experiments which relate to the
resence of carbon and its compounds.
' The spectrum of the flame of hydrogen burning in air is

^presented in the diagram. It consists of a group of lines

(hich terminates at toe more refrangible limit in a pair of
hong lines, X 3062 and X 3068. At a short distance in the

iss refrangible direction, what may perhaps be regarded as
L
e group proper commences with a strong line, x 3090.
Btween the strong line x 3068 and the line X 3090 there is a
pe leu bright, x 3080. Less refrangible than the line x 3090
'i finer lines at about equal distances. The lines are then fine

semreach other, ana appear to be arranged in very close
*• There is a pair of fine, but very distinct lines, X 3171
X 3167. In this photograph the group can be traced to

at X 329a This group constitutes the whole spectrum,
bioh is doe probably to the vapour of water.
I then introduced oxygen into the flame, leaving a small excess

j hydrogen* A spectrum in all respects similar came out upon
Is plate. I repeated the experiment, taking both spectra on
ID same plate. Through one-half of the slit the spectrum of
js eoyhydrogen flame was taken. This flame was about 7

1M Tnmtu xljs, p. 939.

inches long, and the spectrum taken of a part of the flame a
inches from the jet The oxygen was then tamed 0$ and the
quantity of hydrogen allowed to [remain unaltered. A second
spectrum with an exposure of the same duration was then taken
through the second half of the slit On the plate the two spectra

are in every respect similar, and have so exactly the same
intensity that they appear as one broad spectrum.

In all these experiments a platinum jet which had been care-

fully cleaned was used.
In these experiments the two gases met within the blowpipe

and issued in a mixed state.

The jet was removed, and a flame of hydrogen was surrounded
with oxygen. This spectrum shows some additional lines. In
this case the jet was brass, and in this or some other way
impurities may have been introduced

; and I should at present

incline to the view that the additional lines about x 3429 and

\ 3473, and the groups more refrangible than X 3062, do not

belong to the water spectrum, but to impurities.

Coal-gas was substituted for hydrogen in the oxyhydrogen

blowpipe, and oxygen admitted in as large a proportion as

possible. The inner blue flame rising about 2 inches above the

jet showed in the visible part of the spectrum the usual “five-

fingered spectrum.
” The light from this part of the flame was

projected upon the slit. The spectrum contains the water group

already described, and in addition a very strong line close to

G, and two lines, X 3872 and X 3890 ; this latter line is seen to

be the more refrangible limit of a group of fine lines shading off

towards K.
The ultra-violet group, when carefully compared with the

group in the spectrum of pure hydrogen, shows several small

differences. I am inclined to believe that there is the supposi-
tion of a second fainter group. There is strong evidence of this

in some spectra of hydrogen taken under other conditions.

There is also a broad band less refrangible than the strong line

at G, and the light extends from this line on its more refrangible

side. f

A double Bunsen burner (Fletcher’s form) with a strong blast

of air was then fitted up. The spectrum was taken of file in-

tense blue flame. It resembles the oue last described. All the

distinctive features are intensified, and a continuous spectrum
and groupings of very fine lines fill up all the intervals between
the groups already described, so that there is an unbroken
strong spectrum throughout the whole region which falls upon
the plate.

A spirit lamp was arranged before the slit. The spectrum is

essentially the same as when coal-gas is burned, but as it is less

intense only the strongest lines are seen. The water group, the

strong line at G, and the pair of lines rather more refrangible

than K, are seen. Probably with a longer exposure the finer

lines would also show themselves.

The distinctive features of the spectra of coal-gas and of
alcohol appear to be connected with tne presence of carbon.

Table of Wavelengths of the Principal Lines of the Spectrum of

Water. No. 1.

306a 309s 3 X35 3*7 * 32 X7*5

3068 3099 3139 3*zs 3223
322c3073 3102 314**5 3180

3074 3105 3 X45 3**4 3*3*

337-5 3111 3 i49
#

5 3 t89 3*4*'S

3083
3117 3152*5 319*’5 3*5**5
3122*5 3x56 3198 3*S6

308s 3»*7 3159*5

3*63
3201 3303 2

3090 3 *3° 3*>T5 3*6$ ,

3094 3*33 3 X67 3311 3*76
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Wavelengths of other Lines in the Spectra deecnhti above.

3869-5 2910 *947 2991 3<»3*

3872-5 2913 *95* 2994 3039
2876 29*7-5 *955 2999 3042 \

2880 2922*5 *959 300a 3046
2883 2925*5 2966 3<»5 3<>5 *

2887-5 2929 *967-5 3010 3057*5

2892 2932*5 *970-5 3«?*3 3246
2895 2935*5 *975*5 3017 327 *

2897 2940 2981 30* 9*5 34295
2904 2943 2989 3029 3473
2907-5

387* 3890 43*o

Edinburgh

Royal Society, June 7.—Prof. Fleeming Jenkin, vice-presi-

dent, in the chair.—The Council having awarded the Keith

prize for the biennial period 1877-79 1° ^ro/> Fleeming Jenkin

for his paper on the application of graphic methods to the

determination of the efficiency of machinery, the medal was pre-

sented to him by Prof. Balfour.—At the request of the Council

Prof. Chrystal gave an address on non-Euclidian geometry, and

in a most masterly and lucid manner the consequence?

winch the non-acceptance of Euclid’s axiom of parallels involved.

Defining a straight line as the curve completely determined by

tiro points, the lecturer pointed outlhat there were three simple

cases that called for discussion : first, the case where two straight

lines cut in one point only and are infinite in extent ; second,

the case where two lines still cut in but one point, but

each line is finite in length returning into itself : and third, the

case where two straight lines cut in two points. Some of the

peculiar properties of these three kinds of space, w hich might

be called hyperbolic, single elliptic, and double elliptic space,

were demonstrated, and many others pointed out, uhile

Euclidian or homoloidal space was shown to be a limiting case

of either hyperbolic or elliptic space.— Prof. Tait communicated
a note on the theory of the 15 puzzle, in which he gave a rule

for determining whether or no a particular arrangement could be

solved.—Mr. de Burgh Birch, M.B., C.M., read a detailed

paper on the constitution of adult bone matrix and the functions

of osteoblasts.—Mr. Robert Gray exhibited two eggs of the

Great Auk {Aka impennis), and read a short graphic account of

the extinction of that bird within the present century.—Prof.

Chrystal exhibited a new form of telephone receiver which was
simply a fine wire, whose extension and contraction under the influ-

ence of the heating and cooling caused by the varying intensity of

the current through the microphone transmitter were sufficient

to communicate musical notes to a vibrating membrane. Mr.

Blyth’s recent communication to the Society, together with
certain observations of his own on the rapid cooling and heat-

ing of thin wires which he had made several years cefore, had
suggested the arrangement as one likely to succeed.

PARIS

Academy of Sciences, July 12,—M. Edm. Becquerel in the

chair.-—The folk)wring papers were read :—Observations of the

comet b 1880 (Scbaberle) made at Paris Observatory, by MM.
Tisserand and Bigourdan.—On the pendulum, by M. Faye. He
announces a new apparatus with which M. Govi's system (see

below) and others may be studied* The reductions are limited

almost exclusively to temperature.—Observations on the density

of iodine vapour, by M. Bertheloh The increase of total

energy of the halogen gases with the temperature, as also that of

the vis viva of translation, exceed those of the three other simple
gases hitherto studied (nitrogen, oxygen, and hydrogen); the

two orders of effects seem correlative.-—On the heat of formation
of hydrocyanic acid, and of cyanides, by M. Berthelot.—Densi-
ties of vapour of selenium and tellurium, by MM. Sainte-Claire

Deville and Troost. This gives details of operations in 1863.

—

On the etiology of anthrax, by M. Pasteur. Putrefaction of the
animal’s body destroys the parasite, but some infected blood
and other liquid matter escapes into the ground about the

body, and there germs may be produced and remain with latent

life for years, ready to communicate anthrax on opportunity.

Curiously, the bacteridium-germs may be found in the surface-

earth over the body, and they appear to come thither by agency
of earth-worms, carrying than in their alimentary canal. The
dust of this earth, witn the worms' excrement, gets blown
atxna the plants, which the cattle eat, and are thus infected,wmsa of other diseases may perhaps be conveyed similarly.—

Ammonia of the air and of water! bv M, Ldvy, JpUr ah
contrary to what is observed in meteonc waters, it isa the I
season that ammoniacal nitrogen seems to be most abfmdant
the air. The annual averages in the case of meteoric waters 1

nearly identical.—Altemance of generations in some Utedint
by M. Cornu.—New theorems on the indeterminate equatl

axk + ty = z*, by M. Pepm.—OnRome remarks relative to 1

equation of Lame.—New method for determining the length

the simple pendulum, by M. Govi. A pretty long, light, a
rigid rod is suspended by one end from a horizontal axis, am
heavy runner, with centre of gravity in the aids of the rod,

fixed at different points, and the pendulum set oscillating

vacuo on solid supports.—Rapid synthetic method of estabu

ing the fundamental formula; relative to change of state, by
Viry.—On the constitution of matter and the ultra-gaseous str

by Mr. Crookes.—On monochromatic lamps, by M. Laun
Apropos of M. Terquern’s note, he recalls nis modifications

gas-burners and his seolipyle.—Telephonic effects resulting fi

the shock of magnetic bodies, by M. Ader. Any mechani
action which disturbs the state of molecular equilibrium o
magnetic core has the effect of developing, when this core fl

denly regains its equilibrium, an electnc current capable
affecting the telephone.—On the fluorised compounds of uranii

by M. Ditte.—On the atomic weight and on some character]

salts of scandium, by M. Nilson. Atomic weight, 44.—Ultin
action of bromine on malonic acid ; bromoform, by M. Boury 1

—On the etherification of sulphuric acid, by M.Villiers.—Oy
reproduction of rieurodeles waltlii

, by M. VaiUant.—Sal*j

glands in the Odonates (Neuroptera), by M. Foletaicu. T-
glands exist in all the species (though they ore denied by e
mologists).—Action of nigh and moist temperatures and of s
chemical substances (benzoate of sodig* benzoic add, sulphu
acid) on germination, by M. Heckel. Seeds of Brassica n

sown in a wet sponge and kept at 48° showed numerous rad
in less than twelve hours (while seeds kept in water at 48° n
germinated). After emitting [their radicles the seeds stop
but they developed quickly when the temperature was bro
down to 20

0
or i7°*S. The three chemical agents suspended

germination of various seeds.—Action of strychnine in
strong dose on mammalia, by M. Richet. It acts somewhat
curare and somewhat like chloral—Alterations of the n<

tubes of the anterior and posterior nerve-roots and of

cutaneous nerves in a case of generalised congenital ichthy
by M. Leloir.—On immunity against anthrax, acquired^ thr
preventive inoculations, by M. Toussaint.
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CHEMICAL DYNAMICS

Essaidc Mtcanique Chimiquefondde sur la Thcrmochcmie.

Par M. Berthelot. TwoVols. (Paris : Dunod, Editcur,

1879-)

THE problems which the chemist attempts to solve

may be broadly divided into two groups. In studying

the heterogeneous distribution of molecules, the chemist

finds that new relations of molecules, in other words, new

substances, arc produced
;
he must study the composition

and properties of these substances. He also finds that

these changes involve a consideration of the relative

positions of the changing body and of other bodies, that

is to say, he recognises the action of force. He must

endeavour to determine the laws of action of this force.

The study of the properties and composition of substances

has received more attention than that of the general laws

of chemical force
; both methods of investigation must,

however, be applied to chemical phenomena, before these

can be fully explained.

The general properties of a compound may be regarded

as depending chiefly on the composition of that com-

pound, or chiefly on the function or “ power of doing ”

of the compound. There have always been schools of

chemistry which paid most attention to composition, as

there have been schools which made function pre-eminent.

Modem chemistry is attempting to connect both in a

general scheme of classification ; whilst at the same time

she endeavours to learn the conditions under which

chemical force is exerted, and hopes thus to elucidate

general laws.

The atomic theory, which is one great outcome of the

study of the composition and function of chemical sub-

stances, has of late years been merged in the wider

molecular theory of matter.

This theory, assuming the existence of a grained

structure in matter, proceeds to deduce, by dynamical

reasoning, the amount of motion existing among these

little parts of which matter is built up. The laws of

Boyle and Charles are among the primary results of this

deduction. But under certain conditions gases do not

exactly obey these laws
; hence the theory asserts that

under certain conditions the molecules exert mutual

action.

Another deduction from the theory is the statement

usually known as Avogadro’s law—“Equal volumes of

gases at the same temperature and pressure contain equal

numbers of molecules.” This statement provides the

chemist with a means for determining molecular weights.

But the chemist in applying Avogadro’s law is obliged to

admit that in many reactions the parts of molecules really

part company. He attempts to picture to himself this

molecular splitting.

Let the molecule A consist of two parts, a and b, the

molecule B of two parts, c and d
; let these parts be in

motion. Under certain conditions the stress between a

and c and the stress between b and d may be greater than

that between a and b, and c and d ; the original molecules

are decomposed, and new molecules, C and D, are

formed.
r

The stress between a and c considered from the

Vox- ran.—No. 561

point of view of a or c alone is a force exerted by a on c

or by c on a. This force is the force of chemical affinity.

The result of the action of this force is a new configura-

tion of the system A B ; the energy of the new system,

C D, will be different from that of the original system.

Chemical action, thus regarded, is a re-arrangement of

parts of molecules under the influence of the force called

affinity. Chemical energy is thus regarded as potential

energy.

Now a chemical action between A and B will take

place under certain definite conditions only, hence
although the absolute value of the affinity of A for B may
be a constant, the course of the change and the entire

result of the change will nevertheless be largely dependent

on physical conditions. No force may be exerted except

at high temperatures ; the change of momentum of A
will depend on its position relative to B

;
the relative

positions at which this change occurs may only be gained

at high temperatures. The force exerted may be small

;

still if a chemical change occur at all, there must be an

action between the parts ofA and the parts of B.

Now let this mutual action begin, let no energy be
added to the system from without, but let the system as a
whole lose energy; the energy so lost may be measured in

the form of heat. But more than one re-arrangement of

the parts of two molecules may frequently be possible ;

which will be produced ? A system is in equilibrium when
its entropy (using the term in the Clausian sense) has

reached a maximum. Hence that system whose entropy

is the greatest of the entropies of the possible systems

will be produced.

This is substantially Berthelot’s "law of maximum
work/’ a law which lies at the foundation of his system
of thermal chemistry. But a system not marked by
possessing the largest amount of entropy of all the possible

systems, may nevertheless be the most stable under the
experimental conditions ; the stability will depend on
pressure, temperature, relative masses, &c. Hence in

order to determine the actual result of a chemical action,

the conditions of stability, in other words, the relations to

temperature, pressure, &c., of the various possible pro-

ducts of the reaction must be known. The necessity of

this knowledge is insisted on by Berthelot To determine,

therefore, the product of a given chemical action one

must measure the quantities of heat evolved in the

passage of the system from the standard state to each
of the possible new states, and one must know the con-

ditions of existence and stability of each of these states

This problem therefore presents both a chemical and a

physical question for solution. The solution of the

chemical question is much aided by a knowledge of the

laws of atom-linking ; but these cannot be here con-

sidered.

A measurement of the heat evolved in a chemical

change evidently enables us to find the difference between

the energy of the original and final chemical systems; the

total heat change being independent of intermediate

states through which the system may pass. So if work

is done on a chemical system whereby it is canted. to

assume a new configuration, this work measures the

energy transferred from the initial to die final system;
in this case heat will be absorbed during the chemical

change,
1 o
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But in actual chemical reactions the action of the

chemical force proper will be interfered with and com-
plicated by physical, or secondary forces. So much is

this the case, that for many years these actions were not

distinguished.

One school simply measured the quantity of a substance

A, which was needed to act on B to produce C; the

greater the quantity ofA required to act on a given weight

of B, the greater was the affinity of A for B. With this

school all was chemical. With Berthollet, on the con-

trary, all was physical
;
but facts have been discovered

since the publication of the “ Statique Chimique ” which
have necessitated a reconsideration of his laws.

Gradually the meaning of affinity has been made clear.

The greatest contribution towards this end is undoubtedly

the papers of Guldberg and Waage, whose work has been

sketched by the present writer in this journal (vol. xx.

p. 530). The Swedish naturalists disregard the action of

secondary forces in their method of determining the ratios

between the affinity coefficients of various substances.

The importance of a measurement of the change of

eneigy accompanying the passage of a chemical system

from one specified state to another ; the importance, in

other words, of a measurement of the heat evolved or

absorbed in such a passage, is at once apparent. But

this measurement—even taken along with a general

knowledge of the conditions of existence of the various

possible systems—does not enable us certainly to predict

the result of the chemical action. If we had a complete

.knowledge of the mode of variation of the potential energy

of a system with changes in the configuration of the

system, then it might be j>ossible for mathematicians to

predict all possible arrangements of the system under the

action of specified external forces. But having made
heat measurements only, we are very far indeed from this

point.

Indeed the fundamental assumption that chemical

energy is wholly potential, and depends on the arrange-

ment of the parts of a system, may be false
;
and even

if this assumption be true we know nothing as yet of the

relation between this energy and the configuration of the

system.

The heat absorbed or evolved in a chemical change

measures the total work done by the system in its

passage from one specified state to another, but it is

evident that it does not directly measure the true force of

affinity. The stress between the parts of two molecules

may be small, yet under certain conditions a chemical

change may occur ; the loss of energy in the formation of

the new system may be considerable, and hence the heat

evolved, considerable. Chemical affinity thus regarded is

a kind of liberating force.

For the measurement of the ratios of the affinities of

various systems, Guldberg and Waage’s method is to be

preferred to the thermal method of BertheloL For a full

consideration of chemical equilibrium Berthelot’s method

is altogether insufficient, although it has largely advanced

the solution of this problem.

The method of Willard Gibbs seems the only feasible

one in the present state of the chemical and mathematical
®ciences. In this method (see Nature, vol. xxt p. 516)

and entropy of a system are considered—the
stability of a system depends on the component masses,

volume, and entropy (the magnitudes of the system) ; and
on the temperature, pressure, andpotential (the intensities

of the system).
j

The stability of a system is chiefly dependent, according j

to Berthelot, on the amount of heat evolved in the passage *

to the given state from an initial state, and on the general
|

properties of the given system as compared with other
J

possible systems. This is evidently a much cruder ij

statement than that of Gibbs. Berthelot’s principle of
|

maximum work is indeed one among many deductions

made by the method of the American professor.

Both methods lead to a recognition of chemical equi- i

librium as an outcome of chemical action ; the conditions
|

of the latter are considered before those of the former
;

»

chemical kinetics precedes chemical statics. The usual
J

method of the textbooks is to make chemical equilibrium

all-important, and barely to mention the subject of

chemical kinetics. i

It is evident that the time when it will be possible to 1

treat chemical problems by a purely dynamical method is I

yet distant. The method of Gibbs leads the way in

bringing chemical generalisations under the domain of *

the principles of eneigy, and it does this without assump-

tions about the action of the parts of molecules ; the

method is a thermo-dynamical one.

Bertlielot’s method, on the other hand, is thermo-

chemical
;

but a thermo-chemical method seems to

promise the largest development in the present state of

the science.

Berthelot perhaps claims too much for his method : in

his great work he is not always definite in his use of such

terms as “force,” “affinity,” “energy,” “ work never-

theless the “Essai de Mtfcanique chimique 1 ’ is undoubt-

edly a great work. To Berthelot (and to Thomsen) is

due the honour of having steadily pursued the thermo- f

chemical method for many years, and of having collected S

masses of most important facts ; and he has now enriched
g

chemical science by the publication of these results in a i

collected and systematic form, in a treatise full of original a

ideas and suggestive of almost unlimited topics for future I

work and discussion. What a field of work is opened 5

before one in this book 1 To determine that this body is .

produced by the action of these bodies is not enough

;

indeed it is scarce a beginning. Chemical science has
\

higher aims. The changes of energy which accompany
j

changes of configuration of matter must be measured;

the physical and chemical constants of all the products of
j

a chemical change must be determined with care, the

velocity of the change must be measured, and an attempt

must be made to apply dynamical reasoning to the results
{

thus obtained. ^

The first volume of the “Essai," entitled “Calori- ;

m&rie,” begins with general remarks on thermo-chemical 1

work, and on affinity ;
after laying down certain general

j

theorems concerning chemical reactions, and illustrating
.

the application of these in the formation of insoluble and :

soluble salts, the formation of series of carbon com- *

pounds, &c., a detailed account is given of experi- i

mental calorimetric methods; this is accompanied by .

numerous tables of specific heats, heats of combination,

heats of solution, heats of formation of salts in solution,
|

heats accompanying isomeric changes, &c. The second

volume—entitled “M&anique”—is concerned with a
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study of the conditions which determine chemical changes.

This general study divides itself into two branches:

chemical decompositions arid recompositions—included

under the title of “ Dynamique Chimique ”
;
and secondly

those final distributions of matter which result from

reciprocal actions between simple or compound bodies,

grouped together as “ Statique Chimique ” Would it not

have been better to have entitled the general subject

"Chemical Dynamics/’ and the branches “Chemical

Kinetics
1 * and “ Chemical Statics” respectively?

It would obviously be impossible to give here even an

outline of Berthelot’ s treatment of this immense field of

work ; one or two instances must suffice.

The two fundamental generalisations of the French

chemist have already been mentioned. Let us turn to his

treatment of the specific heats of elementary bodies and
of chemical equilibrium.

Berthelot refuses to accept fhe law of Dulong and Petit

as applied to solid elements. He says that the actually-

determined specific heats of the elements vary much
with temperature, and that the products of these numbers
into so-called atomic weights are of very different values.

He gives a list of 1 1 elements, the specific heats of whose
equivalents is about 6*4; and a list of 31 for which the

product of specific heat into equivalent weight is about.

3
’2.

This result well illustrates what will probably be
regarded by most chemists as a fundamental error on the

part of the author of the “Essai”
;
Berthelot is still to

be classed among the staunch supporters of the system of

notation founded on equivalents. In this country we have
no such phenomenon as a great chemist who writes the

formula of nitric acid AzO
fi
. Nevertheless Berthelot’s

thermal chemistry is founded on a molecular theory. He
constantly speaks of molecules and of action between the

parts of molecules
;
he also speaks of the architecture of

atoms, and seems to legard the modem atomic theory as
utterly opposed to such an idea.

“The kinetic energy of the molecule maybe regarded
as made up of two parts—that of the mass of the molecule
supposed to be concentrated at its centre of mass, and
that of the motions of the parts relative to the centre of
mass. The first part is called the energy of translation,
the second that of rotation and vibration. The sum of
these is the whole energy of motion of the molecule. The
pressure of the gas depends on the energy of translation
alone. The specific heat depends on the rate at which the
whole energy, kinetic and potential, increases as the tem-
perature rises ” (Clerk Maxwell, Chetn. Soc

. Journ. > 13,
502.)

In the present state of our knowledge of the internal

motion of the parts of a molecule it is impossible to

determine satisfactorily the ratio of the two parts of the

energy of the molecule, and it is extremely difficult to

reconcile the observed with the calculated ratios of
specific heats.

Nevertheless, if we adopt the mean numbers found for

the specific heats of the solid elements and multiply these
into the maximum atomic weights as determined by the
aid of Avogadro's law, we get a result which is too
constant to he merely accidental. Taking Kopp’s
numbers, calculated from specific heats of compounds,
for those elements which have not yet been obtained in

the solid form, we find that the product of specific heat

into atomic weight (not equivalent weight) is about 6*4

for forty-four elements, about 5*5 for ten elements, less

than 5 for two elements, and is yet unknown for eight

elements. Furthermore we find that the specific heats
of the elements are fairly constant, provided they be
determined for a temperature-interval known to be
considerably below the temperature of fusion of the

elements.

We seem, therefore, fully justified in accepting the

law of Dulong and Petit as an empirical statement

of very considerable value, although not as a final

statement of the connection subsisting between the ratio

of the two parts of the energy of the elementary mole-

cules, and the relative weights of the parts of the same
molecules.

In treating the subject of chemical equilibrium Berthelot

first of all examines processes of chemical combinations in

general, and contrasts these with processes of decomposi-

tion; he then studiesthose changeswhicharemadeupoftwo
parts— a direct and reverse—and which are characterised

by the attainment of a limit dependent on conditions of

temperature, pressure, relative masses, &c. The che-

mical equilibrium thus established lie divides into two

kinds : equilibrium of homogeneous bodies, i.e., when the

original and final substances are all liquid or gaseous and
capable of complete admixture during the course of the

change ;
and equilibrium of heterogeneous bodies, *>.,

when some of the substances are solid and some liquid,

or some liquid and some gaseous, or when all are liquid

or gaseous, but are nevertheless incapable of complete

admixture. Examples are given of [each kind
r

of equi-

librium, and of the conditioning influence of temperature,

pressure, mass of solvent, contact with other substances,

relative masses of reacting bodies, chemical functions

of reacting bodies, velocity of the change, &c. The
phenomena of equilibrium of heterogeneous systems lead

to a discussion of dissociation
; this to a consideration of

precipitation, and thence to an instructive chapter on
the state of salts in solution, and the meaning of the

terms “feeble” and “strong” as applied to acids and.

bases.

Although, in considering Berthelot’s treatment of chemi-

cal equilibrium, one'misses the bold and fascinating results

obtained by Gibbs in his great paper on the " Equilibrium

of Heterogeneous Substances/
9 and the exactitude and

simplicity of the beautiful theory of Guldberg and Waage,
and although one cannot but much regret that he should

not have written his formulae and equations in a language

more easily understood by the chemist of to-day, one
must nevertheless admire the breadth of view, the felicity

of illustration, and the suggestiveness of the work of the
French chemist.

The publication of the “Essai” marks an important

point in the advance of modern chemistry : it comes to

the chemist with the message, amongst others, that his

science demands more than the stereotyped so-called

original investigation, in which are detailed a few propexv

ties of a number of new compounds produced by methods
long ago marked out and defined; it tells him that, he
must revise and advance his methods, that he must try

to explain his facts by appeal to principles, that he
must not be afraid to strike off the beaten path into the
by-ways of research, and that there is more to be hoped
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tor in a bold impatience than in the “Smooth diffused

tranquillity of heartless pains."

M, M. Pattison Muir

A JAPANESE ROMANCE
Cktuskingura,

or the LoyalLeague; a Japanese Romance.

Translated by F. V. Dickins, B.Sc., of the Middle

Temple, Barrister-at-Law. (London : Allen and Co,,

1880.)

THIS book is one of great value and interest, both

from a purely literary and from an anthropological

point of view, and further as yielding a most instructive

lesson in the meaning of Japanese pictorial art. Mr.

Dickins is well qualified for the task which he has per-

formed, being not only a practised Japanese and Chinese

scholar, but a man of very wide attainments in various

branches of natural science, and he has ^been able to

supidy a series of most valuable explanatory notes in the

appendix of his work. It may be mentioned that he com-

menced his career by graduating in science and medicine

at the University of London, and that after having served

for some years as a surgeon in the navy he was called to

the bar, and practised his profession for many years at

Yokohama, where, by constant study, he became deeply

versed in all that pertains to Japanese life and customs.

The present work is illustrated by the actual Japanese

woodcuts with which the Japanese edition of the historical

novel of which it is a translation is embellished. The
woodcuts were printed in Japan by native workmen, and

are now bound up with the English text. The reader is

therefore able to form an exact conception of the ideas

which the Japanese artist has intended to convey in the

twenty-nine pictures which the work contains. It is most

interesting to all who are in any way attracted by Japanese

art to realise the mode in which the emotions, such as

rage and despair, laughter and pain, are depicted, and to

join as it were in a Japanese game of blind-man’s-buff.

The “ Chiushingura, or Loyal League,” is an historical

romance which embodies the history of the forty-seven

Ronin so well known from Mr. Mitford’s account of it in

his fascinating “Tales of Old Japan" The present

romance is one of the most popular and best known in

Japan, or rather was so, for its main object is to glorify

“ Chiushin,” or loyal-heartedness, the supreme virtue of

the Bushi class under the old order of things that passed

away with the year 1868. Disloyalty was considered to

be the meanest of crimes, rendering the person guilty of

it unworthy of existence, and the Japanese self-despatch,

seppuku, which occurs abundantly in the romance, was a
self-inflicted atonement for this crime, and in no sense a

mere ignoble suicide.

The action of the romance is laid in the fourteenth

century, although the events on which it is founded
really occurred at the beginning of the eighteenth, the

author having been compelled to disguise barely the

reality by diluting the history with a certain amount of

fiction, and altering names and dates so as to evade the

law which, under the Shogunate, attached severe penalties
to the publication of recent or current events of a public
character,

We cannot detail the plot of the story, but will give a
ew extracts, a highway robber after murdering an old

man soliloquises thus as he kicks the body aside:
j

“ Wretched piece of work. Well, I am sorry for it. I 1

did not do it out of any malice, but you see you had
j

money, that killed you. No money, and you'd be alive

now. Your money was your enemy. I can't help pitying

you. Which prayer are you for? Namu amida butsu,

or Namu miy6h6 renge-kiy6? Choose one, and let all
j

end." The prayers arc Buddhist, the words being 1

Sanskrit ones which have undergone much Japanese
|

alteration.

The story closes with the account of the attack of the

forty-seven Ronin on the castle of Maronhao, the murderer
|

of their lord Yenya (by “murderers" being meant the
(

persons who compelled Yenya to perform seppuku).

Their mode of proceeding is very quaint. In the very
j

heat of the attack, just as they burst into the dwelling

of their victim, the leader of the expedition, in true

style of a Japanese general, calmly seats himself on

a camp-stool and gives his orders. The neighbours on

either side are roused by the noise and send their re-

tainers to see what is going on. “Ya ya,” they cry,

“ what means all this uproar and confusion, clashing of

weapons and hurtling of arrows ? Are you attacked by

rioters or by robbers, or has a fire broken out somewhere ?

W e have been commanded to find out what is going on,

and inform our masters of the cause of disturbance."

The Ronin answer, “We are liegemen of Yenya Han-
guwan

;
some forty of us banded together to revenge our

lord’ s death upon his enemy, and are now struggling to

get at him. We are not rising against the Government,

still less have we any quarrel with your lords. As to fire,

strict orders have been given to be very careful
,
and we

beg you not to be under any apprehension on that score.

We only ask you to leave us alone and not to interfere with

us. If as neighbours you should think yourselves bound

to assist our enemy, we shall be obliged, despite our

inclination, to turn our weapons against you.”

To these bold words the retainers of the noblemen

shout back approvingly, “ Right] well done, right well

done ;
in your place we should feel ourselves bound to

act as you are acting
;
pray command our services.” So

they desert the roofs and put out their lights.

When Maronhao is at last caught he is treated with

ceremonious respect, and afforded the opportunity of

performing suicide in the usual manner. “ We pray you

pardon our violence, and beg of you that you will present

us with your head according to the usage of our country.”

But Maronhao is a vile, ungentlemanly ruffian, and draw-

ing his sword under pretence of ripping himself up, he

makes a treacherous lunge at the leader of the Ronin

So he is at once despatched without 'more ado. The

head is cut off with the dagger with which Yenya com-

mitted “seppuku," and is struck at in frenzy, gnashed

at, and cried over in grief and fury by the Ronin. Then

it is washed, and presented on a small stand before the

“ ihai ” (a tablet inscribed with the posthumous name of

the deceased) of Yenya placed opposite to it on a similar

stand. Incense is burnt before the “ ihai," and a prayer

is offered up to the dead Yenya “ resting amid the shadows

of the tall grass " (in the grave), that he will look with

favour on the offering. Then all the Ronin betake

themselves to his grave and perform “seppuku " them-

selves.
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The Appendix contains an interesting account of a

Japanese orchestra, many historical notes, and various

information of great ethnological value. The notes

throughout the book are very interesting, and some of

them amusing. Thus, when the Ronin are crowding round

the body of their victim they shout, “ Happy are we as[the

M6ki when he found his waif/ In the note we learn that
“ the Mdki, according to a Chinese fable, was a species of
sea-tortoise with one eye in its belly. For three thou-
sand years the monster had longed to see the light, but
in vain. One day, while swimming about the surface of
the sea, it came into contact with a piece of drift-wood,
to which it immediately clung in such a manner that the
belly was uppermost under the wood, a ragged hole in
which fortunately allowed the tortoise the opportunity of
at last satisfying its long-cherished desire. There is a
curious note on p. 120 on an allusion in the text as
follows :—“Allusion is here made to the practice of
hacking at the dead bodies of criminals, by which the
young Samurahi was wont to perfect himself in swords-
manship under the old order of things. Treatises exist
upon this repulsive art—for an art it seems to have been
considered and one of the commonest of picture-rolls
used to represent the various cuts, distinguished by special
names, by practising which the aspirant could best learn
on the dead subject to qualify himself for mangling the
Hving one/
The Appendix contains a translation in verse of a

popular Japanese ballad which is often sung as a kind of
epithalamiura, and which gives a pleasing conception of
Japanese poetry. We commend the book to all our
readers- H. N. Moseley

OUR BOOK SHELF
Loch Etivc and the Sons of Uisnach. With Illustrations.

(London : Macmillan and Co.)

All sorts of epithets have recently been applied to Oban
--the Brighton of Scotland, by those whose highest ideal
of heaven is “ London by the Sea”

; the future Liverpool
of the North, according to one of its most constant
wooers, that enthusiastic Celt, Prof. Blackic; the “ Charing
Cross of the Highlands,0 a picturesque placard of one of
the railway companies informs the public. But to those

a li

6?CeVher
^ •
an

i?
fr°™ impressive experi-

ence aU the romantic beauties of island and loch and
rugged coast to which the modern Argyllshire coast town
is the key, no epithet however ingenious is half so ex-
pressive and beautiful as simple “ Oban” itself, especially

* p™f“ °f Thule” has sked a gl°ry over all
the Western Islands from Stornoway southwards. But
“*** glamour of a story much older than that
which William Black has told so well hovering around
some of the lochs and headlands in the neighbourhood
ot Oban. It is this old old story which is told in the
anonymous volume before us, the author of which, were”vea

J
his aaime» our waders would
a very high rank in a certain

department of physical science. The story is that of the
eariv miptions of the Irish Scots to the land which for
the last 800 years has borne their name. By the help ofa somewhat dunwy dialogue the author takes the reader
to some of the localities m and around Loch Etive men-
tioned in the half-legendanr record which remains of these

migrations. h« seeks to reproduce the stirring life

S and localities, takes us to the spots where
the Irish emigrants and their distant kinsmen came
in contact, unearths the ruins of their houses and forts,

and the remains of their household utensils and warlike
weapons. The work has, however, wider bearings than
its immediate subject, and several important points con-
nected with the early “Aryan” migrations are discussed
in a style much more in accordance with the canons of
scientific investigation, and therefore of common sense,
than is usual with those who arc in the habit of handling
such subjects. The chapter on the Celts is specially
interesting; its breadth of view is admirable. The
authors discussion of the question of Celt and Saxon,
Aryan and non-Aryan, and in connection therewith the
subject of mixture of race, is an excellent specimen of
close reasoning, and we strongly commend it to the
study of “ Saxon » and “ Celtic ” enthusiasts. To those
who read this work with care and with the help of a good
map a new interest will be added to Oban and its
vicinity, which is now rendered so accessible by the
opening of the Oban Railway. The numerous illustra-
tions will be found really helpful

; and grand and musical
as the names of many of the places illustrated are in
themselves, they will be clothed with a lively significance
to those who take the trouble to study the legends of
the Sons of Uisnach.

The BtYds, Fishes
,
and Cetacea commonly frequenting

Belfast Lough. By Robert Lloyd Patterson. (London :

David Bogue, 1880.)

This work does not purport to be a scientific treatise, but
to be a record of many years* observations on the cetacea,
birds, and fishes found commonly frequenting Belfast
Lough. This lough is, in its way, almost classic ground
to the naturalist, and in connection with the treasures to
be found around its shores or in its waters, the names of
Thompson, Ilyndman, Templeton, Haliday, and that of
the father of the author of this volume, will ever be asso-
ciated. The lough is favourably situated for receiving
the visits of birds, though the great and still increasing
traffic through it must to some extent frighten away many
a species

;
and in grandeur of beauty and variety of life

it will not favourably compare with the fine fjord-like
bays of Western Ireland. Mr. Patterson tells us that the
greater portion of the matter in this volume was originally
brought together in the form of papers, which were read
at different times before the Belfast Natural History and
Philosophical Society, which will account in great mea-
sure for their style and for their being somewhat discur-
sive

;
still the volume is for the most part pleasant reading

and every now and then we come across very interesting
and novel facts. In the chapter about gannets we read
a good deal about their great feeding powers, and the
following estimate of how many herrings the Scotch gan-
nets cat in a year is noteworthy

; it is given on the authority
of Commander McDonald, of H.M, cruiser Vigilant

\

Of
the five Scotch stations where the gannet breeds, the
number of birds frequenting each is put down as fol-
lows :—Ailsa Craig, 12,000; the Bass Rock, 12,000 ; St.
Kilda, $0,000 ; the Stack, $0,000

; Gula Sgeir, 300.000,
or a total of 424,000. Each of these birds would consume
at least a dozen herrings in the day if it could get them *

but estimating the daily average as six to each gannet
produces 928,560,000 as the quantity consumed in one
year, and reckoning 800 herrings to a barrel gives us
1,160,700 barrels captured by the gannets, as against
750,000 barrels, the total take by fishermen on the west
coast of Scotland for 1872. Many more such extracts
might we give, but our space is limited, and our desire is
to send the reader to the volume itself. Almost every-
where throughout the work the author spells the spedsc
names with capital letters, in this overlooking both the
rules and practice of men of science. Sometimes, -ndnd
a specific name, if after a person or place, may be»s
spelled without offence, but these exceptional casesshould
not be made the rule. The volume is dedicated to thememory of the author’s father, Robert Patterson, F.R.S.
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Key to the Universe; orf
a New Theory of its Mechanism.

Founded upon a (1) Continuous Orbital Propulsion
,

arisingfrom the Velocity 0/ Gravity and its Consequent
Aberrationsj (2) Resisting Ethereal Medium of Vari-
able Density,

with Mathematical Demonstrations and
Tables. By Orson Pratt, Senior. Second Edition.
(Salt Lake City, Utah Territory, 1879.)

Mr. Orson Pratt's work is not a text-book for students,
but an application of dynamical principles to the system of
the Universe. “ The aim of the author is to vindicate the
universality of the law (i.e.j of gravitation) ; to rescue it

from the environed limits sought to be thrown around it,

and to give it that unlimited freedom of action which the
distinguished "name ‘ universal ' $0 appropriately and
definitely imports.'

1 Mr. Pratt states that astronomical
science needs a theory which will answer as far as pos-

sible nine questions, which he propounds ; the second is,

“ Why do planetary bodies rotate upon their respective

axes? Why do they rotate from west to east, instead of

the contrary direction ? Is there any law governing their

diurnal periods ? " The ninth, u Will cometary orbits

ever be converted into those of a planetary form?”
u Unaided and alone, he launches his humble barque upon
this great unexplored ocean, with a compass of his own
invention.

1
' The discussion occupies thirteen chapters,

and his investigations result
**
in the development of the

following beautiful law ; The cube roots of the densities of
the planets are as the square roots of their periods of
rotation .” Without making any long comments of our
own we can say that Mr. Pratt’s book gives evidence of

much hard work and, it may be, of ingenious speculation,

and we quote as appropriate to the work before us the
following remarks of Prof. Newcomb (“ Popular Astro-
nomy,” p. 233) : “It is true that many ingenious people
employ themselves from time to time in working out
numerical relations between the distances of the planets,

their masses, their times of rotation, and so on, and will

probably continue to do so ; because the number of such
relations which can be made to come somewhere near the

exact numbers is very great This, however, does not
Indicate any law of nature.”

between the wires. The explosion of the gas blew out the plug
of cotton wool and bent the platinum wires against the sides or
the tube, but the glass was not broken. The tube was again
filled with the mixed gases and closed with a cork, which was
not forced tightly into the mouth of the tube. This time the
tube burst in the middle, leaving *78 m. of the doted end and
•59 m. of the open end without damage. The cork was projected
some distance, but the wires were not bent by the rush of gas

;

the dosed end of the tube was only slightly moved from its

original position by the explosion.

Another niece of similar tube, but only about *88 m. ia length,

was next filled with gas and exploded in the same manner. The
dosed end was burst, and *475 m. of the open end remained.

In this case the cork was also projected, but the wires were not

bent. The experiment being made at night, it was noticed that

the flash was much more brilliant at the dosed than at the open
end of the tube. A third tube of the same length as the first

was next tried ; the cork was blown out, but the tube did not
burst. It was again filled and the cork forced in tightly, but it

was again projected. The third time a block of stone was
placed a few millimetres in front of the cork ; this prevented its

projection, but the tube did not burst, being apparently of
thicker glass than the previous tubes. In the last three cases

the flash was brilliant in the half of the tube towards the dosed
end.

The explanation of the experiments seems to be, that in the

two tubes that burst the pressure produced by the explosion at a
distance of about three quarters of a metre from the point at

which the gas was fired was sufficient to overcome the resistance

of the glass
;
and in the case of the long tube, which burst in

the middle, the release of the pressure prevented the dosed end
from being destroyed. If the tube had been much longer there

would probably have been another place where the violence of

the explosion produced by the compression of the gas would have
burst the tube.

The press of work at the end of the term has prevented my
carrying the experiments farther, but I intend to try the effect

of an explosion in a long lead or composition pipe, when I

expect to find several swellings or burstings of the metal at the

points where the pressure is greatest. When the experiments

have been made I hope to be allowed to communicate them to

you. .Herbert McLeod
Cooper’s Hill, July 24}

The Freshwater Medusa

LETTERS TO THE EDITOR
\The Editor dots not hold himselfresponsiblefor opinions expressed

by his correspondents. Neither can he undertake to return
%
or

to correspond with the writers of rejected manuscripts. No
notice is taken of anonymous communications .

[The Editor urgently requests correspondents to keep their letters as

short as possible. The pressureon his space is so great that it

is impossible otherwise to ensure the appearance even of com-
munications containing interesting ana novelfacts.]

The Recent Gas Explosion

The explosion of the gas main in the neighbourhood of the
Tottenham Court Road appears to be an example on a large
scale of the phenomenon which occurs on the bursting of a
eudiometer.

It is known (although I do not speak from experience) that

when such an accident happens the glass gives way at the surface
of the mercury in the tube, for at this point the explosion is

most violent, in consequence of the gas being compressed by the
explosion of that above it. When no accident takes place the
flash of light is more brilliant at the surface of the mercury than
in the upper part of the tube. In order to see if this fact would
throw any light on the explosion of the gas main I tried a few
experiments about a fortnight ago, an account of which may
possess some interest. A piece of combustion tube 1 *93 m. long
and 13*5 mm. in diameter was closed at one end, and at 100 mm.
from the open end of the tube a pair of platinum wires was
**aled into the glass. The tube was filled over water with a
®“tture of hydrogen and oxygen obtained by the electrolysis of

“j^f ^phuric add, and the mouth of the tube closed with

ISrL cot5°n Tke tube was placed on the lawn
imdsecnred to a heavy weight by a piece of string tied near the
f^ * * spark from an induction-coil was then passed

In Nature, voL xxii. p. 241, Prof. Lankester asserts that I

had in a previous number (vol. xxii. p. 21 S) incorrectly repre-

sented him as holding that in Limnocodium the radial canals

terminate blindly, and as denying the presence of a marginal
canal. In proof of my inaccuracy he makes the following

statement :

—

“ A reference to Nature, vol. xxii. p. 147, will show that in

my first publication on the subject I gave as a character of the

new genus, * Radiating canals 4, opening into.the marginal canal.

Marginal or ring canal voluminous.' I made the same statement

in my communication to the Royal Sodety on June 1 7, and have
not since deviated from it.”

I have read the article to which Prof. Lankester here refers,

and which was published on the date of the reading of his paper

at the Royal Society. The only allusions in it to this subject

are the following :

—

“ Radiating Canals 4, terminating blindly at the margin of

the disk.”
“ Marginal or Ring Canal obliterated (or, if present, of

very minute size).” Geo. J. Allman

Storm Effects

The storms about this part of Surrey have been lately local

and violent, and the effects produced in some instances curious.

Visiting a neighbour’s farm on Wednesday evening (aist), we
found a field of standing wheat considerably knocked about, not

as an entirety, but in patches forming, as viewed from a distance,

circular spots.
,

Examined more closely, the*c all presented much the same

character, viz., a few standing stalks as a centre, some prostrate

stalks with their beads arranged pretty evenly m a direction

forming a circle round the centre, and outside these a circular

wall ofstalks which had not suffered.

I send a sketch made on the spot, giving an idea of the moat
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perfect of these patches. The soil is a sandy loam upon the

greensand, and the crop is vigorous, with Btrong ^ems, and I

could not trace locally any circumstances accounting for the

peculiar forms of the patches in Je Md, nor

ft was wind or rain, or both combined, wWch had ca^ea them,

beyond the general evidence everywhere ‘

were to me suggestive of some cyclonic wind action, and may

perhaps have been noticed elsewhere by some of your readers.

'GmJdown, Guildford, July 23 J. Rand Capron

The Inevitable Teat for Aurora

I have not long returned from abroad, and have only re-

cently had the opportunity of perusing in Nature (vol. xxii,

pp. 76, 96, 145) the correspondence of Messrs. De La Rue and

Muller, Prof. Piazzi Smyth, and Mr. Backhouse on this subject.

I do not understand Messrs. De La Rue and Muller as claim-

ing their electric discharges to be in the nature of an actual

auroral discharge, but rather that their experiments inform us

inductively at what heights aurorae are to be found. This, how-
ever, doubtless assumes that the discharges in question and
aurorae must have something very much in common ; and Prof.

Piazzi Smyth is quite to the point in remarking that unless the

citron line (and, I would add, the red line) are present in the

spectrum, the identity of the discharges with the aurora has not

even a foundation.

The fact is, that many of the electric discharges in air and the

air gases, and the circumstances attending them—we may in-

stance the ordinary tube glow, its change from rose-tint to violet

under magnetic ^influence, the aura-arc accompanying the

spark discharge under similar conditions, the dark space between
the terminal and the glow, the change of colours in a hydrogen
tube, and other appearances which I have not time to capitulate

—so closely resemble auroral incidents, that one is quite disap-

pointed to find on examination no concordance in the spectra.

At the most, in a vague and unsatisfactory way one or two of

the blue and violet lines in the aurora spectrum have been
assigned to one or other of the atmospheric gases ; but as Frof.

Smyth points out, the red and green giant lines of the spectrum
have up to the present time found no terrestrial analogues. I

have examined the air spectrum and the 'spectra of the com-
ponent gases of air under many various conditions, but always
without success so far as these lines are concerned.

I have not, however, had the opportunity of doing this in the

case of direct discharges from large secondary batteries ; and it

would undoubtedly be a valuable addition to our knowledge of

facts relating to aurorae if Messrs. De La Rue and Muller would
undertake this examination, and clear up matters in that respect.

With regard to the heights at which aurorae obtain, the evidence
is very conflicting. Certainly they have been seen very near the
earth (“Aurorae, their Characters and Spectra,” pp. 37 to 40.
Height of the Aurora). It is unfortunate that simultaneous
observations of the auroral corona are almost entirely wanting.
I think I once saw one in print, but missed it subsequently, and
would be glad if any particulars could now be furnished me.
Pro£ Newton, by calculations based on observations of auroral
arches in 28 aurorae, has assigned a height of from 33 to 281
miles, with a mean of 130 miles.

Messrs. De la Rue and Muller, I notice, deduce experimentally

that at 124 miles no discharge could occur. As to whether the
red or the white aurora is the nearest to the earth, my impression
certainly is that the apparently low-lying aurorae have generally

been the white. I may instance the aurora seen by Mr. Ladd a
Margate, “a white ray,*’ and that seen by me in the Isle of Skye
in September, 1874. In Lapland, too, the aurorae seem almost
universally yellow, but it can hardly be assumed that they are all

thirty-seven miles high. The apparently lower position of the
red tint is by no means universal, and can hardly be relied upon
as evidence on the point, especially when so many aurorae are
seen in which it is wanting. I have great hopes, with a spectro-
cope specially prepared for the purpose, of getting the photo-
graphed spadnim of an aurora.

The red line is of course out of the question, but judging from
experiments on gas tubes I think the green might be got, and the
bine and violet 1 make in anticipation pretty sure of in the event
of an aurora lasting some hours. The principle of the instrument
is a long collimator, a single fluid prism, and a short focus-—il~A,

'ig lens, used with rapid dry plates.

own, Guildford, July 23 J. Rand Capron

Experiment with Glass Tubes

I have just been repeating a very beautiful experiment of
Prof, Quincke’s which he showed me some weeks ago in his

laboratonr at Heidelberg. The experiment was, I believe,

described in Poggendorff about two years ago, but I have not

seen it noticed in English papers, and a few words about it may
interest your readers.

Prof. Quincke, with a view to test the porosity of glass for

gases, sealed up tubes in which hydrogen and carbonic acid were
generated in great quantity, and weighed them from time to time.

Up to the present time, as I learned from him, no loss of weight
has been detected. He obtained, however, a very curious result.

As I do not know precisely how Prof. Quincke filled his tubes,

let me describe what I did myself three weeks ago, remarking

that I have done nothing but attempt

to repeat what he showed me in

Heidelberg.

I took a glass tube, A B, about 5
inches long and J inch in external

diameter, with good stout walls. I

closed the end A, and let the glass

fall in at c, keeping it still very

strong, and annealing very carefully

at a and c. I introduced some sul-

phuric acid into the part ca, care-

fully keeping the neck c dry, and
dropped into the part B c some frag-

ments of marble, previously washed,

in order that no little particles should

tumble down through the neck, c, and
commence effervescing before I was
ready. I then drew out the tube at b, making a small hook, by
which the tube can be suspended if necessary, closed it very

strongly, and annealed the extremity carefully, wrapped the tube
in cotton wool, and inverted it. The sulphuric acid attacked the

marble, and carbonic acid was given off no doubt in great

quantity.

For the first few days there was nothing particular to be
noticed. The tube was filled with a bubbling mass of liquid and
white mud. Latterly, however, it has begun to show the

phenomena which Prof. Quincke observed. The liquid now no
longer wets the glass as it did at first, but creeps away from it,

giving very much the appearance of the “ tears of strong wine.’*

Day by day this is getting more marked, and I expect that

soon, as was the case in the Heidelberg tubes, the acid will roll

about in the tube like so much quicksilver. Meantime it is most
interesting to watch.

I believe Prof. Quincke considers that a thick layer of gas is

condensed over the surface of the glass, and that ft is this which,

gives rise to the very peculiar capillary phenomena that present

themselves.

I feel bound to remark that the experiment is one that ought

not to be attempted without great care and caution.

J. T. Bottomley
Physical Laboratory, University of Glasgow, July 15

On the Colours of Double Stars

If any light whatever has its intensity increased the effect on
the eye is to add to the sensation a certain yellow element which
I have accurately defined by experiment (Am. Jour. Sci., April,.

1877, vol. xiii. p. 247). A red light brightened becomes
yellower, a green light yellower, a yellowish white less white, a
blue or violet light whiter. The phenomena are described at

length in Prof. Rood’s “Modem Chromatics.

n The fact that

an incandescent body becomes less red and more yellow when it

is heated is probably due to this physiological principle. That
the incandescent body ultimately becomes white is probably

owing to some not understood modification of the principle for

excessively bright lights.

It follows that if two stars are of unequal brightness they will

appear of different colours unless the qualities of the two lights

have a peculiar relation to one another ,* and the brighter star

will usually be the yellower. Accordingly, if we refer to Mr.
Burnham’s lists of binaries recently published by Prof. Holden
(Am. Jour. iW./June, 1880, vol. xix. p. 467) we find thatalthough
differences of colour are so little distinguished that three-quarters

of all the pairs are considered tobe of the same colour, yet of the

twenty-four pairs which differ in brightness by two magnitudes
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or over, not one is considered to have components of the same
colour. And of the forty-two pairs which are Raid to be of
different colour all but two have more yellow in the brighter, so
much so indeed that it is possible to suppose that the difference
of brightness U the chief cause of the difference of colour. The
two exceptions are :

—

No, 23. e Booth A. cq. Crerulea B. eq. Cccrulea

No. 42. 05 507 A. Blanche I). Cendriolivatre

There is evidently some error about No. 23. Either the
colours arc wrong, or it is wrongly stated to have differently
coloured components. In No. 42 it is difficult to say which
component is more yellow. Although, then, it is certain that
other causes largely affect the colours of star-, yet differences of
brightness seem to have the greatest effect in producing the
apparent differences in the colours of double-stars.

Prof. Holden compare^ the colours of bright and faint stars to

those of a more or less hot incandescent bndy. But in the latter

case the dimmer light is accompanied with redness. We know
that this is not the case with the light of our own sun ;

for of a

white surface, upon part of which the sun dime*, while the rest

is in shadow, the darker part is bluer. In the same w ay, of the
forty binaries of which the brighter component is the yellower,
there are thirty-seven ri which the fainter is bluer, and only
three in which it is distinctly redder. It appears, therefore, that

most double-star^ do not differ greatly in colour from our sun,
and do not shine with the strongly red light of an incandescent
solid. C. IS. Peirce

Parb, July 20

Coffee-Disease in New Granada

THE following information about v.hat appears to be a new
disease of the coffee-tree is taken from an official letter written
on April 29 last by Mr. C. Michelsen, Commissioner of Agri-
culture at B >gou, to Mr. Joe Herrera, Vice-consul of New
Granada in this city

\

who -cut me a copy of it, requesting me
to give him my opinion about the di-ca*e.

At first there appear on the leaves small spots of a light-

greenish colour, which in two or three days turn brownish,

and then appears on each of them a fungti-. tUvidcJ in time or
mote greenish-yellow branches. This fungus is said to be phos-
phorescent at ni^ht, and in places where it u very common a
phosphoric smell is noUJ (!) After some day* the diseased leaves

fall off; the fruits, which also are attacked by the parasite,

follow* very soon, and tl e trees aie left quite bare. They form,
however, new leaves after some months, but these are again
attacked by the fungus.

The disease is reported to be more frequent in damp places
than in dry ones, it-, ranges being greatest in plantations where
the trees are planted rather doe. The fungus ha^ also attacked
the shade trees, especially the guamos {Inga -p.).

Though the descripti m is far from being satisfactory, 1 think
it is pretty clear that the fungu> i> not the Jlemileta vastairix of

Ceylonese celebrity. However it bears a great resemblance to

it, so that I. recommended to employ fumigations with sulphur
under the kind of large umbrella proposed by Mr, George Wall
(Nature, vol. xix. p. 423). The unusually rainy weather in

the last year ha^ very likely much to do with the spread of the
disease, which at the ‘ame time is a new proof of the eminently
fatal consequences resulting from close planting.

I have asked for dried s]>ccimens of diseased leaves in order
to submit them for examination to a competent mycologist,

Caracas, June 26 A. Ernst

Toughened Glass

Probably the accident mentioned by Mr. Noble Taylor is nc

exceptional, as a similar one happened to a member of my ow
family. She was about to take a seidlitz-powder, and had poure
the contents of the blue paper into a tumbler of toughened glai

half filled with cold water, and was stirring it gently to mak
th* powder dissolve, when the tumbler flew into pieces wdth
Jharp rejport. There was no fire or lamp in the room at th
tune. Some of the fragments flew to a distance of three or fot
***• Die bottom of the tumbler was not altogether fracturec

cracked into a number of little squares, which could l

The same accident occurred to me a few nights ago as hap-
pened to your correspondent, and I cannot help thinking that
the spoon had most to do with the phenomenon.

In a hot room I had just finished what is usually called a
“lemon squash,” t.e., the juice of a lemon and a little white
sugar, with a bottle of soda-water, a lump of ice being put
into the mixture. I was talking at the time, and so held the

empty glass with a spoon in it in my hand for a second or two,
when suddenly it went off in my hand into thousands of pieces,

none larger than an inch or so.

I picked up one of the largest and thickest pieces, and found
it to be so thoroughly disintegrated that I broke it up with my
fingers into about a hundred small pieces, and might have done
more. This disintegration seems to be a natural property of

toughened glass when broken, but I never before saw a case of

its breaking up without being struck. I do not think that usually

such occurrences are dangerous, on account of the entire destruc-

tion of the fabric. J. C. J.

Large Hailstones

On Tuesday, July 13, at 2.30 p.m., hail began to fall heavily

in this neighbourhood. A thunderstorm was at the time ap-
proaching rapidly from the north-east. I was struck with the
extraordinary size of the stones, and going into the open air I

collected six—the first that came to hand—in an accurately-tared

glass, and w eighed rapidly. The six stones weighed 5*766 grams.

The average weight for each stone was therefore *961 gram, or

14*8 grains. A pane of glass in a skylight window had a hole

driven through it by one hail-stone. George Faterson
Borax Works, Old Sw’an, Liverpool, July 14

Chatel, jERsLY.—Please send exact address.

PAUL BROCA

THE sudden death of the eminent French anthropolo-

gist, Dr. Paul Broca, which we announced a fortnight

since, is an irreparable loss to science, and for the French
medical and anthropological schools particularly.

I Yof. Broca, born in 1 824 at Ste. Foy la Grande(Gironde),

was a senator, vice-president of the Academy of Medicine,

officer of the Legion of Honour, and member of several

learned societies. Since 1846, the year in which he was
promoted Aide d’anatomie, till 1 880, when he died as a

professor of surgery, during nearly thirty-four years the

life of Dr. Broca has been an uninterrupted consecration

to science. A rapid review of his scientific work, espe-

cially of what he did for anthropology, will show how
indefatigable was his zeal, how well his life has been
spent.

Broca's publications on various subjects in anatomy,

surgery, and anthropologyare innumerable, especially his

contributions to the last-mentioned subject. One has only

to open the numerous volumes of the Bulletins of the

Paris Anthropological Society, of the Memoires and the

Revue d'Anthropologic and other scientific journals, to

get an idea of Broca's immense activity. In 1856 he

published his famous “Traitd des Andurismes/’ which,

with his “ Traitd des Tumcurs,” published in 1 866, constitute

his principal medical works. The former opened a new
era in the treatment of these affections; in the latter

Broca expounded the historical evolution of the know-
ledge of tumours and their treatment in so able a manner
that it has hitherto not been surpassed.

In 1861 Broca made his remarkable discovery of the

seat of articulate language at the third frontal convo-

lution of the left side of the brain. Moreover in later

years Broca devoted himself to the study of the brains

of man and animals, greatly contributing to our know-

ledge on that subject. The Revue d*Anthropologic con-

tains many of the results of these studies ; for instance,

“ Sur la Topographic cranio-cdrdbrale," “ Etude tur le

Cerveau du GoriUe,” “Anatomic comparde des Circon-

volutions cdrdbrales,” “Localisations cdrdbrales,” &c.
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His treatise “Des Phenomines d’Hybridit^ dans.le Genre

humain” appeared in 1858 and 1859, and in 1864 was

translated into English. , . ,

Among the great number of memoirs may further be

mentioned: “ L'Intelligence des Animaux et le Regne

humain,w “La prdtendue Degdnerescence de la Population

francaise,” a brilliant plea for the French nation,

« L’Ordre des Primates : Parallele anatomique de l’Homme
ct des Singes/' “ Recherches sur l'lndice Nasal,” “Etude
sur la Constitution des Vertfcbres caudales chez les Pri-

mates sans Queue/' u Les Troglodytes de la Vdz&re,” “ La
Race Celtique ancienne et modeme/* “Etude sur les

Propridtds hygromdtriques des Cr&nes," “Sur l’Origine

et la Repartition de la Langue basque," “Recherches sur

l'lndice orbitaire," “Sur T Angle orbito- occipital.”

The practical results of a good deal of Dr. Broca’s

anthropological researches are found in his “ Instruc-

tions,” forming two separate volumes ; one, for the anthro-

pological study of the living, appeared for the first time
m 1804* and has been re-edited several times since

;
the

other, particularly on craniology and craniometry, was
published in 1875. Another valuable memoir is that on
the/* Indices de Largeur de TOmoplatc chez 1'Homme, les

Singes et dans la Sdrie des Mammif6res,” in which he
opened up new views on the comparative anatomy of

races and mammals. One of Dr. Broca’s last works was
his important study on the “ Variations craniomdtriqucs
ct de leur Influence sur les Moyennes,” &c.
The greatest glory of Broca is perhaps the foundation

of the Anthropological Society of Paris in 1859. The
perseverance and talent of the founder surmounted all the
difficulties and troubles of every kind which threatened in

the beginning the existence of the society, which now,
after nearly one-and-twenty years, is flourishing as one of
the first learned societies in Europe. During these long
years Broca was the soul of the anthropological move-
ment in France ; nay, we may say that his influence
extended far beyond his own country, and that the study
of man in other civilised countries has been followed
after his method. In reality Broca was at the same time
the founder of a new and excellent anthropological
school: his method of anthropometry, &c., as expounded in

the “ Instructions ” above-mentioned, is now followed by
the great majority of anthropologists. But this was not
enough for the indefatigable zeal of the eminent scholar

;

in 1872 he commenced to publish the Revue d'Anthro-
pologic, one of the best organs on the science of man.
Many of his own works have been published in it.

Broca's last and greatest work was the foundation in
1876 of the now celebrated Ecole d' Anthropologic in
Paris, with a first-rate museum, laboratories, li Diary, and
sl complete course of anthropological lessons given by
more than half-a-dozen professors, among whom are
de Mortillet, Bertillon, and Topinard. Broca himself
taught the comparative anatomy of the Primates.
The laboratories above-mentioned belong at the same

time to the Ecole pratique des Hautes fitudes since 1878.
Broca, the scholar, philosopher, and statesman, died on

the field of honour, in the midst of his work, in the vigour
of life. Though dead, his work will never perish

;
man

dies, but science remains. His illustrious example will
continue to enlighten the path of those who follow the
imperishable footprints he has left.

H. F. C. ten Kate

THE WOOLWICH GUNS
A PETITION signed by several men well known

the field of mechanical science and presented to tl

House of Commons last week contains many points 1

which it is important that public attention should 1

directed. The memorialists state their belief that tl

eyatem of heavy ordnance now in use and known as t!

Woolwich system is inefHcienfand dangerous, that, coi

sidering the increasing dependence of the nation for food
supply upon its command of the sea, it is evidently unsafe
to neglect any of the opportunities which the mechanical
skill and manufacturing resources of the country afford
for securing the best weapons of offence and defence for
our fleet and our army; “that, having regard to the
advances constantly being made by private manufacturers
in this and other countries, and to the ordnance actually
in use or in course of construction for the other Powers of
Europe and America, your petitioners look with dismay
upon the defects of the English heavy guns, and they are
or opinion that these defects seriously endanger our naval
supremacy and our national safety.” Further the peti-

tioners maintain that it is not right that the heads of the
manufacturing department, which is in competition with
outside manufacturers, should be the official advisers of

her Majesty’s Government as regards new inventions,

and that the defects in our present system of ordnance
arise and arc likely to continue from the absence of
independent criticism, and in consequence of the
technical advisers of the Government being the same
persons as those who either arc or have been in charge
of the manufactories responsible for these defects ;

that
there are in existence several systems of oidnance superior
to the Woolwich system, and that it is of national import-
ance that private establishments for the production of
arms of all kinds should be encouraged and should not
be crushed by giving a virtual monopoly to the Govern-
ment establishments, but that the private trade and the
Government factories should rather serve as reserves to
one another.

The principal issues thus raised may be very shortly
stated. If we want the best guns, can they be obtained
better from a Government manufactory carefully fenced
round by official jealousy, or can a better article be pro-
cured by open competition amongst private manu-
facturers ? Is it impossible for the technical advisers of
the Government to select from the enormous mass of
inventions and improvements offered to them those of
real value ? And further, do they, or would they make this
selection if it were in their power ? It has often been
objected that the great quantity of suggestions and
friendly advice constantly being received renders it quite
impossible to treat them with adequate discrimination

;

but if the officials intrusted with this work ware only pos-
sessed of a thorough scientific knowledge of mechanical
principles, we believe that nine-tenths of the worthless
schemes could be at once rejected, so inevitably does the
mark of the circle-squarer appear in his work to one who
knows where to look for it.

Respecting the remaining 10 per cent, of inventions
and improvements, it would probably require somewhat
greater practical judgment to decide which were worth
further investigation ; but while we do not for a moment
suggest that the whole of these should be examined and
tested at the expense of the tax-payer, it is at least not too
much to expect that an obviously good design should not
be rejected with an official reply. Inventors are probably
the most persevering of all men, and, fortunately for the
cause of progress, though not perhaps for their own ad-
vantage, they have a greater belief than any one rise in
the results they hope to obtain

;
but it is hardly to be ex-

pected that they will bestow their whole powers of per-
suasion on the authorities of their own country when they
plainly see a more open field abroad.

For instance, there can be little doubt that the White-
head torpedo might have been a secret exclusivelythe
property of this country if the inventor had been afifoeded
a fair investigation ; again, it would be interesthir to
know whether the Russian Government required as touch
persuasion to induce them to adopt the Moncrieff hy&o-
pneumatic gun-carriage as has been eranded inbringing
it as far as the “ experimental" stage m our own service.
That many inventors have had a short timings at the
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hands of the War Department is to be plainly seen in
the collections of what are merely regarded as useless
eccentricities at Woolwich and Shoeburyness, but it is

very improbable that most of the lessons to be learnt
from these have ever been appreciated by those who were
responsible for their rejection. Has it not taken twenty
years for the system invented by Robert Mallet of build-
ing up a massive piece of ordnance capable of being taken
to pieces to facilitate transport, to at length bring forth
the present seven-pounder screw gun, which can be carried
in halves on the backs of mules ? It would be interesting
to know whether any private firm in this country, if they
had received the order, could have manufactured and
proved a train of siege guns on similar principles, and
callable of as easy transport as the modem field gun, and
which would have considerably facilitated Gen. Stewart’s
advance to Cabul.

It can of course be urged with some show of reason
that, considering the enormous supply of most patterns of
guns and the vast quantity of ammunition required
throughout the Empire, great inconvenience would result

from too great a multiplicity of designs ; but to con-
tinue the manufacture of an inferior pattern for this reason
when a better one is procurable appears to us only to
make the evil greater when the former has to be finally

abandoned as obsolete. Thus we suppose it must have
been obvious to a great many persons for the last five

years that the days of heavy muzzle-loading guns for the
navy were numbered, from the difficulty or impossibility
of giving sufficient length of bore for the consumption of
large charges of powder while still enabling the gun to be
fought in a turret. All possible ingenuity was then ex-
pended on shortening the recoil and on mechanical
systems of loading in a confined space, with results
that might have been incalculably disastrous had this

country been involved in war previous to the terrible
accident on board the Thunderer

j

all this too while
we believe a suitable pattern of breech-loader was in

the hands of a private firm and had been tendered
by them for adoption by the War Department. If

it could be shown that a Government factory could
alone turn out guns of the best manufacture, superior to
anything that could be produced by private establish-

ments, the logical sequence would be that armour plates
and marine engines and the ships themselves should all

beprovided in the same way.
The effect of a Government monopoly on the foreign

trade of a manufacturer is too well known to require
demonstration

; but if the encouragement of private
establishments for the production of all kinds of arms
and warlike stores should result, as it doubtless would,
in a larger trade with foreign powers in these manu-
factures, while we should profit by their custom in time
ofpeace^ they would not only find themselves in the event
of war with this country' cut off from their supply of fresh
arms and ammunition, but the whole of our own increased
production would be available for national defence.

If such an inquiry as is sought for in this petition be
instituted by the present Government, conducted not only
by officers of the army and navy, but also under indepen-
dent scientific advice, we believe that numerous articles

of belief and revered principles of construction will be
shown to have been long exploded and will have to be
at once abandoned. We snail then probably find the
Woolwich system of rifling with increasing pitch and
studded projectiles giving place to the poly-groove of

uniform pitch with rotation by gas-check which has been
under consideration for years, and is yet scarcely recog-
nised

; we may even take a hint from the Chinese Govern-
ment, who, by applying to Sir William Armstrong’s firm,
b^vefor more than a year been in possession of four more
powerful guns than any afloat in our most recent ironclads

;

gT
e
,?7i7 perhaps find that a system of breech-loading
ready for adoption solving most of the difficulties of

turret and casemate defence, and that a trustworthy
type of hammered steel is ready at hand to be substituted
for the welded coils of wrought iron at present in use.

If it should be found that our Government establish-
ments have been suffering from a slow process of crystal-
lisation, they might be resuscitated by being placed in
keen competition with private firms whose very existence
depends on their unceasing activity, or at the least it

would be ascertained whether in a critical time the
country would have to depend entirely on the Royal Gun
Factory, or whether some of the old firms who in former
years fought so hard for a share in the work have not
forgotten their skill.

LIVING ON WATER
TT OW long a man can live on water alone is now the
A A subject of an experiment in New York. A Dr.
Tanner from Minnesota is devoting himself to this trial.

Tanner declares that he can live for forty days without
food, and is proving, or trying to prove, the truth of the
hypothesis on his own unfortunate person. He is re-

ported to have got through twenty- eight days of his
endeavour, and still to be alive and comparatively well.

On the twentieth day his pulse was 76, his temperature
98*405, and his actual weight 132 lbs. On the twenty-
eighth day his weight was 130 lbs. He lost 27J lbs. in

the first nineteen days during which he fasted, and then
ceased to waste at the same rate. The latest report we have
of him states that he is cheerful, active, and, notwithstand-
ing abundant medical opinion to the contrary', confident

that he should continue to the end of the time named for

the experiment. Of food of the solid kind he touches
none

;
of drink he partakes of water and nothing else

;

water and air will, he maintains, sustain him, and
that notwithstanding exertions from riding and other

exercises. Dr. Tanner is not original in this mode of
attempt upon his own life. In the Transactions of the
Albany Institute for 1830 Dr. McNaughton reported the
history of a man named Reuben Kelsey, who on July 2,

1829, declined eating altogether, assigning as a reason
“that when it was the will of the Almighty that he
should eat he would be furnished with an appetite.”

McNaughton’s account of this man is singularly inter-

esting. We have not room for all the details, but it

may be told in brief that Kelsey continued to live for

fifty-three days
;
that he went out of doors and walked

about during the greater part of the time, and that he was
able to sit up in bed until the last day of his life. During
the first three weeks of his abstinence he fell away very
fast, but afterwards did not seem to waste so sensibly.

Towards the close of his days the colour of his flesh was
blue, and at last blackish. His skin was cold, and he
complained of chilliness. His general appearance was so
ghastly that children were afraid of him. Of this he him-
self seemed to be aware, for it was not uncommon to

observe him covering his face when strangers were passing

by. At the time of his death Mr. Kelsey was twenty-

seven years of age. The writer of this notice once attended

a gentleman, who, for a nearly similar reason as that

assigned by Mr. Kelsey, abstained from all food, except

water, for even a longer period, viz., fifty-five days. In
this instance the wasting was most observed in the first

three weeks of the fasting. From this it will be gathered
that Dr. Tanner may live to the full extent of forty days
on water without being suspected of having been tne
subject of a miracle. Jt is against the success of his

experiment that he should be exposed to an amount of

excitement and vexation that must reduce greatly the

vital power, but for all that he may possibly survive the

ordeal. The grand question is how he will cry back
again. The facts of these examples, painful as they are,

are not without their use. They indicate that water

being admitted into the body, life may go on for periods
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far beyond any that might be expected, and they expose

altogether the fallacy about the value of alcohol when

with large quantities of water it has been administered as

a supposed life-sustaining food.
B w> R

WATERFOWL 1

ONE of the principal objects of these lectures being

the illustration of the animals exhibited in the

Society’s Gardens, I have selected for my address to you

this day the subject of u Waterfowl,” by which I mean
the Anseresy or family Anatidce, of naturalists, commonly

known as ducks, geese, and swans. Three familiar

species of domestic birds, the names of which I have just I

cited, belong to this family, and have been known to us

since the times of the Romans, and a fourth, the Mus-
|

covy duck, has been added to the series since the disco-

very of America. Besides these four domestic species

nearly all waterfowl show great aptitude for semi-domes-

tication. When pinioned and put in small ponds, and

supplied with food and shelter, most of them will thrive,

and many of them will breed in captivity.

The acquisition of waterfowl has long been a subject of

special interest to this Society. In 1 830, in the first list ofour

animals ever published, I find thirty species of waterfowl

included, amongst which are the Orinoco goose, Man-
darin duck, and the Cercopsis goose. In 1844 I find

twenty-six species included in the catalogue of the animals

then living m the Gardens. About that time the thirteenth

Earl of Derby, then president of this Society, was the

great patron of waterfowl, and, by means of collectors

and agents in all parts of the world, brought together in

his celebrated menagerie at Knowsley one of the finest

collection of these birds ever made. At the disposal of

the' Knowsley menagerie by auction in 1851, examples of

5 1 different species pf waterfowl were sold, many of which
had been bred in the Knowsley Gardens.

Since that period the Zoological Society, having become
the possessor of some of the choicest specimens sold at

Knowsley, has taken up the subject of waterfowl with

increased vigour, and has succeeded in adding consider-

ably to the list of introduced species. During the past

twenty years there have been exhibited in the Society’s

Gardens examples of 86 species of this group of birds,

and at the present time the collection consists of not less

than 270 individuals, referable to 53 different species,

forming, as we believe, the finest living series ot these

birds now in existence. The zoological gardens of

Amsterdam, Antwerp, and Berlin, and the Jardin
d’Acclimacation of Paris have also excellent collections

of waterfowl, and have succeeded in breeding some
species which have obstinately refused to avail them-
selves of the inducements we have offered them in these

lake-ducks (Erismaturina) or torrent-ducks (Merganet-

tince) have ever been introduced alive, and none of the

Mergansers (Mergina) have been bred in captivity,

Table of Waterfowl
Specie*

Known. Exhibited. Bred.

1. Anserauatinac 1 ... . I ... ...

2. Cercopsinx I ... . I ... ... r

3. Anserinre ... 38 ... • . 25 ... ... 14
4. Cygninx ... 10 ... . 8 ... ... 5
5. Anatinx 75 ... . 43 ... ... 2$
6. Fuligulinre ... 31 .. 13 ... ... 5
7. Erismaturinx 9 .. ... —
9. Merginx ... ... ... 6

174 ... . .. 94 - ... 50

although examples of three species of the last-named

group have been occasionally exhibited.

Ofthe geese(A nscrina’),on the other hand, which number
some 38 known species, no less than 25 have been intro-

duced at various times, and of thdse 14 have reproduced in

captivity. Amongst these one of the best introductions

effected by the Society is that of the Magellanic or

upland goose, of which examples were first received in

1857, presented by Capt. Thomas Moore, at that time

Governor of the Falkland Islands, in which settlement,

as we know from no less an authority than that of Mr.
Darwin, the upland goose is a familiar species. The
upland goose commenced to breed with us in 1863, and
has continued to do so with tolerable regularity ever
since

; it has also hybridised in this country with the

closely- allied form from Chili, which has been called

Bemicla dispar

>

and of which many examples have been
received by the Society in recent years.

Besides the upland goose, the allied ruddy-headed and
ashy-headed geese of Antarctic America have been ac-

quirecLand successfully bred. The ruddy-headed goose has
unfortunately been lost, and requires reintroduction, but
its ashy-headed brother remains a denizen both of these
Gardens and also of similar establishments on the
Continent.

Passing on to the swans, we find that a still greater

degree of success has been obtained in the acclimatisa-

tion of these birds. Ten species of swans are recognised
by naturalists, of which eight have been introduced into

zoological gardens and five have been bred in captivity.

Besides the common tame swan which is upon every
piece of water, the ponds of our Gardens contain

at the present time examples of the hooper, Bewick’s
swan, trumpeter swan, black swan, and black-necked
swan, and but a short time ago we had also examples of

the beautiful Coscoroba swan of Antarctic America,
remarkable for its coral-red bill. Of all these the most

Gardens. But in extent and variety I believe our series

remains pre-eminent
The total number of species of the family Anatidse at

present recognised by naturalists is about 175 ;
of these

some 94, or more than half, have been at various times

represented by specimens held in captivity either in our

Gardens or elsewhere, and of the species thus exhibited

no less than 50 have paired and produced young.
Oi the nine groups or sub-families into which, as

will be seen by the Table, the Anatidse are divisible,

the Anatinee or geese, swans, and river-ducks show
the greatest aptitude for this kind of semi-domesti-
-cation. The sea-ducks, lake-ducks, torrent-ducks, and
mergansers are much more wild in their nature and do
not thrive nearly so well in confinement. Or the 31
known species of sea-ducks (Fvligulina

)

but 1 3 are known
to have been exhibited in zoological gardens, and of
these only 5 have reproduced in captivity. None of the

E
Abstract of a

11 Davis Lecture " given before the Zoological Society of
London, July 8, s88o, by P. L. Sclater, F.R.S.. Secretory to the Society.

engaging is perhaps the black-necked swan, originally

obtained by the late Lord Derby from Chili, and first

acquired by this Society at the dispersal of the Knowsley
collection in 1851. A pair of these [birds first bred with
us in 1857, and the species has continued to do so with
more or less regularity ever since that date.

The river-ducks (Anatinee), which succeed the swans
in the^natural series, are the most numerous group of the
family. Of the seventy-five known species of river ducks
forty-three have been introduced into captivity, and
twenty-five have been successfully bred. Of these I will

call particular attention to two which have been recently

added to the list of introduced species, and are charming
representatives of the group.

The rosy-billed duck of South America was first intro-

duced by this Society from Chili in 1867, but only, un-
fortunately, in the shape of a single male. In *87%
however, we obtained examples of both sexes from the
same locality, which began to breed with us hi 1873.
Since then young ones have been hatched nearly every
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year is the Society's Gardens, and we have been able to

supply many of the gardens and collections on the Con-
tinent with pairs of this fine species*

Another successful introduction, from a very different

quarter of the globe, has been the paradise duck of
New Zealand. The so-called paradise duck belongs to
the genus Tadoma, or shield-drake, and is remarkable, as
I believe we were first certainly able to ascertain from
our living specimens, for the black head of the male
being replaced by a brilliant white in the female. What
is soil more remarkable however is that in this bird the
young in both sexes, contrary to what usually obtains
amongst the whole class of birds, have the plumage of
the male parent, the female birds putting on the white
head only after the first moult The paradise duck was
first obtained by the Society in 1863, when specimens of

both sexes were presented to us by Mr. J. G. Tetley ; the
species first bred in the Gardens in May, 1865, and,
assisted by the arrival of subsequent .specimens, has
continued to do so ever since, so that we have been able
to supply many of our friends and correspondents on the
Continent with examples of this duck, which may now be
considered as firmly established in the gardens of Europe.
Amongst other fresh-water ducks which have been suc-

cessfully acclimatised in the same way within recent

years 1 should also notice the Chiloe widgeon and the
Chilian pintail, of Antarctic America, the spotted-billed

duck of India, and the Brazilian teal, all of which have
of late years bred freely in the Societ/s Gardens.

I will conclude with a few remarks upon the geo-

graphical distribution of the Anatidae.

In treating of this part of the subject I find it impose

!

i

i

Fig. i.—

U

pland Goose.

aible to separate conveniently the Palaearctic and Nearctic
species, or those of the northern parts of the Old and
New World. So many of the high northern species are

;

circumpolar or common to both continents, ana so many
|

other of the Palacarctic species have closely allied (in
j

some cases barely separable) representatives in the 1

Nearctic area, that it is much more natural to unite these

categories into one group as * Arctic Anatidae.” Adding
to this the other four generally recognised divisions, we
shall find the Anatidae come out, somewhat as follows, in
five great geographical groups :

—

I. Akctic Anatidae.—The Arctic Anatidae are by
numerous of all the five groups, these birds

covcring of feathers, and aquatic habits,
being naturally adapted to cold and wintry climates. Out

of the 38 known species of geese 20, out of the 10 known
swans 7, and of the 31 known sea-ducks not less than 26
belong to this category. Of the whole number of 174
generally recognised species of Anatidae, 77 may, 1 think,

“ ' 9 * * <
• of them, suchbe best set down as Arctic, although some

as Tadorna rutila
,
Fuligula rufina, and Marmaromtta

angustirostris
,
cannot be strictly so termed, as they in-

habit only the temperate portions of the Palasarctic

region. Very many of the Palaearctic species also, as
will be noted below, go far south in winter and intrude

il.. : t 11 ..J VT MinAfia
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Amongst these are two generic forms not found else- two species only are peculiar to the island, Anas nulUri
where, Flectropterus and Thalassomis

\

Of the nine and A, bemieri> the remaining seven being also found in

Anatidfle hitherto registered as met with in Madagascar Africa.

\ \\ v sV Vk ^ d
\

'' A vW.m'.UlM
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Fig. 2.—Rosy -billed Duck.

In winter, as will be seen by Heuglin’s recent works,

many of the Palearctic Anatidae penetrate into Eastern
Africa.

III. Indian Anatid#.—

I

n this category again I

include only species that* are permanent inhabitants of cold weather.

In winter, however, a host ot immigrants from the

north invade the Indian region. Jerdon gives us accounts
of upwards of twenty northern ducks and geese which
arc found in various parts of the Indian peninsula in the

some parts of the region. They arc not numerous, con-
sisting only of twelve species.

Amongst these there is only one peculiar generic form,
Rhodomssa*

IV.—Australian Akatovs.—As we advance farther

south the Anatidfie commence to increase again. Instead
of only twelve native species we find the number in the
Australian region running up to twenty-nine. The greater

rnM m

V*
Fig. 3.—ParndiK Duck.

number of these are found in Australia itself, that great
continent, although so dry and arid, being well supplied
with waterfowl.

Among these there are no less than five generic
pic types peculiar to Australia, namdy, Ank
trtopsts, Stictonetta> MalacorhyncMus, and Biaimra.



NATURE \Juiy 29, 1880298

Proceeding to the outlying parts of the Australian region,

we find New Zealand also well provided with Anatidae,
nine species being comprehended by Dr. Buller in his

lately-published work on the birds or New Zealand, while
the adjacent Auckland Islands are tenanted by two very
peculiar ducks, quite unknown elsewhere, namely Ntso-
mtta aucklandica and Mergus australis.

In Polynesia Anatidae are scarce, Dendrocygna vagans
and Anas supcrciUosa being the only species known until
we come to the Fanning group, where the peculiar
Chaulelasmus couesi has lately been discovered.

In the Sandwich Islands two peculiar species occur,
Bemicla sandvicensis and Anas wyyilliana.

V. Neotropical Anatida.—The Neotropical region
is better supplied with Anatidae than any other of the
divisions here adopted except the Arctic, thirty-nine spe-
cies being specially attributable to it. Besides these, as
Mr. Salvrn and I have shown in our articles on the Neotro-
pical Anatidae published in the Society’s Proceedings for

1 876,* twenty-three of the Arctic Anatidae are more or Jess

regular visitants to it during the winter season.

The generic types of Anatidae restricted to the Neo-
tropical area are four, namely, Heteronctla, Cairina,

Tachyeres, and Merganetla. There are, however, only
six species belonging to these peculiar genera, so that the

mass of the Neotropical Anatidae belong to Arctic forms.
On the whole the Neotropical Anatifauna (if such an

expression be allowable) is not so peculiar, as that of

Australia, where there are five generic types not found
elsewhere. In true Anatidae the Neotropical region is

specially rich, possessing twenty-three species against the
Arctic eighteen.

In FuliguJiua'y on the other hand, it is very poor,

having only one species against the Arctic twenty- six.

In concluding my lecture I would venture to urge those

who have friends and correspondents abroad, or who are

so fortunate as to travel themselves, not to let any oppor-
tunity pass of adding to the Society's living collection of

WaterfowL In a paper recently read before the Zoolo-
gical Society I have given a complete list of the known
species of these beautiful birds, and an exact account of
the introduction of each species that has been obtained
alive, and if not, where it is to be found. I shall be happy
to supply any one interested in the subject with a copy
of this paper when in type, as it will shortly be. Mean-
while I may venture to specify some of our principal

desiderata in different parts of the world.

1. Freshly-imported examples of the Ccrcopsis goose of
Australia to cross with the present European stock.

2. Examples of the Bcrnicla cyanoptera of the high-
lands of Abyssinia, never yet obtained alive.

3. Examples of David's swan (Cygnus davidi
)
from

Pekin. Even skins of this little known bird would be
very desirable for our museums.

4. Specimens of the canvas-backed duck and smaller
white swan (Cygnus amcricanus) of North America.

5. The pink-headed duck of India, of which we have
only yet received a single pair in 1874.

o. The Radjah shieldrake of Queensland (Tadorna
radjah\ a most beautiful species allied to our Tadorna
vulpanser.

Any examples of these species would be most gratefully

received by the Society for their living collection.

NOTES
As we have already intimated, the German Association of

Naturalists and Physicians meets at Danzig from September 18

to 24. Contributions from non-German workers in science are

earnestly asked for, and we are sure that any foreigners who
desire to be present at the meeting will receive a beany welcome.
Applications for quarters should be made before September 10
to Herr L. Liber, Brodbankengasse 13, Danzig. Besides the

* Rtnwon Of the N^tropical Anstidn. Proc. Ztwl See., 1876, p. jfS.

usual excursions, concerts, and other social gatherings which the
Germans know how to manage so well, there will be plenty of
work in the twenty-three sections. Among the public lectures

to be given are the following On September 8, “On Writing,

Printing, and the Prevailing Shortsightedness," by Dr. Hermann
Cohn of Breslau; “On some Characteristics of Cell-life," by
Dr. Strasburger of Jena. September 21—“The Food of

Marine Animals,” by Dr. Moebius of Kiel
;
“ The Statics of

Continents and the alleged decrease of the Water of the Ocean,"
by Dr. Jentzsch, of Konigsberg

;
“ The Scientific Standpoint

of Psychiatry," by Dr. Wernecke of Berlin. September 24

—

“ Polar Expeditions or Polar Observatories,” by Dr. Neumayer
of Hamburg ;

“ Foreign Domestic Birds, with special reference

to the scientific results of their Breeding," by Dr. Carl Russ of

Steglitz.

Much capital is being made out of the reports of some of the

inspectors in the new Education Report,"who attempt to enliven

their pages by giving some of the results of the recent attempts

at higher education in elementary schools. The answers are

certainly ludicrous enough sometimes, almost as ludicrous as

those said to be given occasionally by the undergraduates of

Oxford and Cambridge. But [the rational conclusion to be

drawn from this state of things is not that which finds favour

with Lord Norton and his friends, that the attempt to improve

elementary education should be abandoned. As the Times well

puts it:
—“They are firstfruits of the attempt to put to a

higher and more exacting work instruments fashioned for a

lower and a simpler one. All such results are at first necessarily

imperfect, and nothing is easier than to make them appear

ridiculous. The true remedy, however, is not to reject the

instruments, but to adapt them, or give them the means of

adapting themselves, to the higher function." If science is to

be taught in elementary schools let it be taught in a proper

manner by properly trained men.

Evidently the Government of New Zealand have no fear of

over-educating the people. From the Colonies we learn that

the New Zealand system of education has been characterised by

the Governor, Sir II. Robinson, as “the most ambitions yet

adopted in any country in the world." To quote the words of

Sir Hercules :
—“ It is proposed in New Zealand to provide the

whole juvenile population with instruction free of charge in the

following subjects :—Reading, writing, arithmetic, English

grammar and composition, geography, history, elementary

science, drawing, object lessons, vocal music, drill, and, in case

of girls, needlework and the principles of domestic economy.

The scheme includes also provision at the public expense for a

system of scholarships, fur the maintenance of normal schools

for training teachers, for the efficient inspection of public schools,

and for the erection of suitable school buildings. As soon as

sufficient school accommodation has been provided the Educa-

tion Act contemplates that attendance at public schools shall be

made compulsory on all children between the ages of seven and

thirteen who may not be otherwise under efficient or regular

instruction." While Sir Hercules thinks the programme may

be too varied and too costly, he attaches little weight to the

objection that there is a risk of over-educating the masses above

their occupations and so making them discontented with their lot

in life. While he criticises the scheme in some of its details,

still he says :
—“ 1 think that your scheme of national education

is one of which any country might well feel proud, and that it is

being administered with an earnestness and an ability which is

deserving of all praise. I have been much struck, in travelling

about the country, with the deep interest which is universally

taken in this most important question, and with the determina-

tion w hich pervades the whole community that the blessings of

education shall for the future be placed within the reads of
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With such a healthy, vigorous motive power, supervised and

directed with so much intelligence, any defects [in the driving

’ gear of the machinery"will soon be detected and corrected, until

I

the object which all have equally at heart is fully attained, and

New Zealand is placed in the front rank amongst the educated

communities of the world.”

The Trustees of the British Museum appear to be determined

to earn the reputation of hopeless incapacity for appreciating

science. Everybody knows how completely successful has been

the experiment of furnishing the reading-room of the British

Museum with the electric light, and what an impetus this has

given to the use of the British Museum Library. A few days

ago a question was asked in the House of Commons by Mr. D.

j
Grant, whether the Trustees were prepared to make arrange-

' meats for lighting the building so that the scientific collec-

,
tions and other portions of it might remain open to the public

until 10 p.m. The answer returned by Mr. Walpole on behalf

of the Trustees was unsatisfactory enough. The use of gas

would be deleterious to sculptures and books ; and experience

would not “justify” a more extended use 'of the electric light

in the exhibition-rooms and long galleries. The body; of

Trustees, though they may be admirable custodians of the

national library, appear to have the most limited and provincial

notions with respect to the scientific collections which are

committed to their charge.

The ways of official French science are somewhat inscrutable.

Some months ago we notified our readers that the prix Volta,

instituted by Napoleon, bad been awarded to Graham Bell for

the articulating telephone. It appears that this award was made
in accordance with the report of a commission appointed in

1876, of which M. Dumas was president and M. Becquerel

secretary, the Commission being unanimous in their award. In

their report they also mentioned with high approval the names
of M. Gramme, the inventor of the Gramme machines, M.
Gaston Plants, whose researches on secondary batteries, Ike,,

are now so well known, and Dr. Onimus, who has done much
to advance our knowledge of electro-physiology. Bat in passing

through the hands of the Minister of Public Instruction this

report was manipulated in order to please the national vanity by

lifting up the claims of M. Gramme above those of MM. Plante

and Oniir.U8, and eventually a grant of 70,000 francs was voted

by the Chamber, 50,000 francs being the prize awarded to Prof.

Bell, and 20,000 francs to M. Gramme. No one will grudge

M. Gramme his prize, though we cannot help thinking that

* this secondary award will give rise to invidious comparisons

l
of claims, for M. Gramme is not the first nor yet the last in

^
the field amongst electrical engineers and inventors.

t The fund established by the Birmingham Philosophical Society

for the endowment of scientific research now amounts to 820/.,
" which will be invested, the interest only to be used. The sub-

scription list amounts to over 80/. a year. A 'donation of 25/.

has been received from Mr. Charles Darwin, who, in a letter

received from him by Mr. Lawson Toit, a member of the council

of the Society, says;—“I saw something in the newspapers

about the fund, and admire greatly the noble spirit of

Birmingham.”

We have often referred to the enterprise of the Midland Union
* of Natural History Societies, and now they have gone in for the

i
encouragement, if not the endowment, of original research. The

V. Council, at the last annual meeting at Northampton, submitted

jv for consideration a proposal to the effect that an annual prize

I
should be provided for the purpose of recognising and encourag-

, ing original research by members of the societies in the Union.

>\ After careful consideration by the committee at a meeting held at

k Birmingham on July zj, the following scheme was adopted 1—1,

That a prize (by permission ofMr. Ch. Darwin, F.R.S., to be called
'* The Darwin Prize”) of the value of 10/., to include a gold or
bronze “ Darwin Medal,” at the option of the successful candi-
date, be given annually for a paper indicating original research
upon a subject within the scope of the societies in the Union,
contributed by a member for publication in the journal of the
Union. 2. That the subjects for “ The Darwin Prize” for the
three years ensuing be limited as under In 1881 to Geology,
in 1882 to Biology, in 1883 to Archaeology. 3, That a com-
mittee of five, annually elected for the purpose by the Committee
of Management, adjudicate the prize to such paper, of sufficient

merit, on the subject of the year, contributed as aforesaid to the

journal of the Union (the Midland Naturalist), either actually

published or sent in for publication during the twelve months

preceding March 31 of that year, and declare the adjudication at

the annual meeting. 4. That right be reserved for the adjudi-

cators to withhold the prize if in their opinion no contribution

has been sent in of sufficient merit. The scheme is a happy one,

and might with great advantage be adopted by other groups of

societies all over the kingdom. Mr. Darwin, in giving permis-

sion for the use of his name in connection with the medal, says :

" It is particularly pleasing to me to have my name connected,

in however indirect a manner, with a scheme for advancing

science—the study of which has been my chief source of happi-

ness throughout life.”

The death is announced of M. Lissajous, the discoverer of

the well-known Lissajous figures, and author of a number of

elegant and valuable scientific memoirs. M, Lissajous, who was
Professor of Physics at Toulouse, was one of the founders of the

Socitft^ Fran5aise de Physique.

A committee has been formed to erect a statue to the late

Dr. Broca by public subscription.

We have received the following details with reference 'to

the career of the late Mr. W. A. Lloyd :—Bom in Wales, he

early developed a taste for study, and in his early years went

deeply into such subjects as archaeology, numismatics, and

heraldry. In 1852 he turned his mind to natural history,

especially as regards marine life. The first really successful

marine aquarium was that at Hamburg, which was wholly

devised by him, and in which the circulating principle was the

great element of success. In 1870 he was engaged by the

Crystal Palace Company to construct and superintend the fine

aquarium there, which, although not large, is probably one of the

best existing. His reputation spread, and he was consulted for

almost every new aquarium that was projected. Besides his

practical knowledge of the aquarium, he was a man of very

considerable culture, and contributed laigely to the literature of

the subject. At the time of his death he was engaged on a

work comprising all his life-long experience, which unfortunately

he has not completed. His death, at the age of fifty-six (July 13),

was the result of effusion of blood on the brain, and took place

at his study table, where he was at work. Mr. Lloyd wa* con-

nected with aquaria at Paris, Vienna, Dresden, Frankfort,

Naples, New York, San Francisco, Melbourne, Adelaide^

Calcutta, Rhyl, Yarmouth, Tynemouth, Nottingham, More-

cambe, Edinburgh, Westminster, Southport, Rothesay, Aston,

and possessed the only medals (gold, silver, and bronze) ever

awarded for aquaria,

The Committee of Council of the British Medical Association

have awarded the gold medal of the Association to William

Farr, C.B., M.D., F.R.S., D.C.L., “ as an expression of their

high appreciation of his long, unwearied, and successful labours

in behalf of statistical and sanitary science ; as a recognition of

the light he has thrown upon many physiological and patho-

logical problems ; and on account of the extraordinary services
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hit work has rendered to the advancement of the health of the

nation.” The presentation will be made in the Senate House,

Cambridge, on Thursday, August 12, at half-past twelve in the

afternoon.

The French Parliament has voted a sum of 300,000 francs for

purchasing from the City of Paris the grounds which had been
rented for a nominal sum to M. Leverrier by the Municipal

Council, and had been already annexed by the great astronomer

to the Observatory. The reason for this resolution is the impend-

ing erection of a new monument, which, according to the pro-

vision of the French law, cannot be built except on ground the

freehold of which belongs to the Government.

The first of the great annual Congresses, that of the

Archaeological Institute, commenced proceedings at Lincoln on

Tuesday.

The summer meeting of the Institution of Mechanical

Engineers will be held at Barrow-in-Furness from Tuesday to

Friday next week. A number of technical papers w ill be read,

and several interesting excursions have been arranged for.

SIR W. Harcourt stated in the House of Commons on

Thursday that the Commissioners on Explosions in Coal Mines

hoped to make their report at the end of the present or beginning

of next year.

The first annual meeting in connection with the Parkcs

Museum of Hygiene was held at the Mansion House on Tues-

day, when a number of eminent medical men were present. The
Museum has so expanded that a building specially designed for

it has become necessary. It has attracted a considerable number

of visitors, and during the past winter a scries of demonstrations

have been given by members of the executive committee. The
various speakers testified to the great educational value ofj such

a museum, and the absolute necessity for all clashes to know
something about sanitary science.

The Council of Public Hygiene of Taris on the proposition of

M. Pasteur, ha.-> decided to erect two establishments, one at each

end of Paris, intended for the disinfection by Jtcam of all

furniture or clothing contaminated by individuals attacked by any

contagious disease^.

An olficial despatch from Manila of the 20th inst., giving some
additional particulars of the earthquake, states that the first shock

lasted seventy seconds, and that nine of the native inhabitant

were killed and eleven others injured. A second shock, lasting

forty seconds, occurred at four o’clock in the afternoon. At

Leguno and Rabacan some of the public buildings m ere also

thrown down. The earth opened in several place*, and jets of

boiling water and showers of ashes were ejected from the fissures.

Another shock is stated to have occurred on the evening of the

24th. Other accounts received state that the period of seismic

disturbance commenced on the 13th inst., and that repeated

shocks have occurred since then, those of the 13th and 20th inst.

being the most violent. The cathedral and the barracks at

Manila have fallen in, and the troops are now encamped outside

the city. Almost all the volcanoes of the island of Luzon are

in full activity.

A sharp shock of earthquake occurred at Naples at 3.30 on

Sunday morning, preceded by lighter shocks at regular intervals,

beginning at 9.30 the previous night The principal shock was

undulatory from east to west, lasting five seconds, and was
sufficiently strong to awake all the inhabitants of Portici.

Vesuvius shows increased activity. Several new fissures have
opened, sending lava streams eastwards.

and County of Esse* Naturalists’ Field
Club held a meeting at Ilford last Saturday for the purpose of

{July 29, 1880

visiting the well-known pits which have yielded such a rich
harvest of Post-glacial mammals, &c. A well-preserved jaw of
Bos primigenius was exhumed in the presence of the members.
The zoology of the period and the geology of the district were
respectively treated of by Sir Antonio Brady and Mr, Henry
Walker, the conductors for the occasion. After spending some
time in the juts the meeting adjourned for tea to the “ Angel
Inn,” The president announced that as the result of the Field

Meeting at the ancient earthworks in Epping Forest (already

noticed in these columns) it was decided, in accordance with a
suggestion made by Major-General Pitt-Rivcrs, to apply for per-

mission to excavate in one or both of the camps, and to start a
fund for this purpose. As the period of these camps was quite un-

known, tliis would be the only method of arriving at any definite

conclusion concerning them. A discussion upon the results of

the afternoon's excursion then took place. Sir Antonio Brady

brought for exhibition a large number of specimens from his

valuable collection of Palaeolithic and Neolithic remains ; and
remarks of great scientific interest were made by Mr. A. R.
Wallace, Mr. Worthington Smith, &c. The Club appears to

be in a flourishing condition, as it already numbers over 200

members.

M. Gauthier Villars is publishing, at the expense of the

Laplace family, a new edition of the works of the illustrious

a^ronomcr. The reason of this republication is very singular.

The u idow of the Marquis de Laplace bequeathed a certain sum
of money to the Academy in order to deliver every year a copy

of the works of her husband to the youth who obtains the

first rank in the leaving examinations at the Polytechnic School.

l»ut latterly it has become almost impossible to find these volumes

in the trade. M. Gauthier Villars and executors in perpetuo are

obliged to deliver gratis a copy every year to the Academy.

Pkof. Church v,a> lecturing last week at the Cirencester

Agricultural College on “Some Recent Advances in Agricultural

Chemistry.”

A French journal states that the first astronomical instru-

ments intended for a great astronomical observatory, to be

established at the Trocadtro, have been recently mounted on the

first terrace of the cast tower of the palace.

On August 8 the pupils of all the schools of the Artset Metiers

of France meet at Liancourt to celebrate the 100th anniversary of

the foundation by the Due de la Rochcfoucault-Liancourt of the

first establishment of this kind at his private residence. There

are four of the^e useful schools—Aix, Angers, Chalons, and

Cluscs—in existence in France, and one in Algeria, of very

recent creation, at Delhys. It is said that each of the two pro*

vinces of Oran and Constantine will establish, at their own
expense, a similar institution.

The President of the Republic has conferred a knighthood in

the Legion of Honour on M. Serrin, the inventor of the first

regulator which could be used in lighthouses ; and on M. Gariel,

the general secretary of the French Association for the Advance*

ment of Science, who will lecture on Radiant Matter at Rhdms
in the forthcoming session.

“ Tasmanian Friends and Foes, Feathered, Furred, and

Finned,” is the title of a work, illustrated by woodcuts and

coloured jdatc^, upon the Natural History of Tasmania, to be

issued this autumn by Messrs. Marcus Ward and Co. The

volume is from the pen of Mrs. L. A. Meredith, the author of

several well-known works upon this colony, and give* in a

popular style accounts of the kangaroos, bandicoots, wo«bat%
and other marsupials, the birds and fishes. Several of fba

species described the author believes to be new to science, afcd

the marvellous intelligence displayed by some of these UflWg*
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classified mammals when kept by the author as household pets

will be both new and interesting to English readers.

The additions to the Zoological Society's Gardens during the

^
past week include a Green Monkey {Cercopithecus callttrtchus)

| from West Africa, presented by Mr. Fred Peake, F.Z.S. ; a

I Great Eagle Owl [Bubo maximus) from Nyland, South Finland,

f presented by Mr. Lindsay von Julin ; two Ocellated Turkeys

| {Meleagris ocellata) from Yucatan, Mexico, presented by Mr. W,

S E. Sibeth ; a Crimson-crowned Weaver Bird (Euplectes flam <

miceps), two Red‘backed Pelicans {Pelecanus rufesems) from

West Africa, two Common Blue Birds [Sialia nnlsonii) from

North America, two Great Eagle Owls {Bubo maximus) from

r India, five Four-rayed Snakes {Elaphis quater'radiaUis\

Black-spotted Snake {Elaphis dione), a J.accrtinc Snake
(
Ctrlo-

ptltis 2actrtina)y four Daid's Snakes {Zamenis dakli), thirteen

y Vivacious Snakes {Tachymenis vivax), a Four-liued Snake
7 ' {Coluber quadrilinealus—var. leopardinus), South European,

$ deposited; five Australian Wild Ducks {Ams supereiliosa ), three
1 Garganey Teal {Qtterquedula dreia), three Common Teal

‘ {Querquedula crecca ), two Homed Tragopans {Cenornis satyra),

a Peacock Pheasant {Polyplectron chinquis) a Bronze-winged
r Pigeon {Phaps chalcoptcra)

f bred in the Gardens.

OUR ASTRONOMICAL COLUMN
, Faye’s Comet.—The following ephemcris of this comet is

, for Berlin midnight, and is calculated from elements accurately
perturbed to the approaching perihelion passage, which were
communicated by Dr. Axel Moller to the Academy of Sciences
at Stockholm in September, 187S :

—

Aug. 1

R.A.
h. m. s.

Peel. N. Log. dist.

frjm Karth.

... 23 16 14 .. 10 35*5 .. 0-1859

3 ... — 16 16 .. 10 40*3 .. 0-1784

5 ... — 16 12* .. 10 44*3 .. 0-1709

7 ... — 16 3 •• IO 47 '2 •• 0-1635

9 ... — 15 48 - 10 49*2 .. 0*1562
II ... — 15 28 .. 10 50*2 .. 0*1490

*3 ... — 15 3 - 10 50*

r

.. 0*1419
*5 — *4 33 •• 10 4S*9 .. 0*1349
17 ... — 13 57 » xo 46 6 .. 0*1280

*9 ... — 13 17 - 10 43*2 .. 0*1213
21 ... — 12 31 .. 10 38*6 .. 0*1147

23 .. — 11 42 .. 10 32*8 .. 0*1083

2$ ... — ro 47 .. 10 25-8 .. 0*1021

27 - - 9 49 - 10 17*5 .. 0*0961

29 ... — 8 47 -
23 7 4i -

10 8"o

9 57*3 0
0
d
d
PS

The theoretical intensity of light at the end of the month will be
\
twice as great ns at lire beginning, when it somew hat exceeds
that corresponding to the last observation at Pulkowa in March,
1866. At the return in 1873 the comet was observed on four
nights only at Marseilles and at Clinton, New York ; the admir-
able calculations of Dr. Axel Moller gave positions which
exhibited hardly appreciable differences from the observations.
In the present year it will be nearest to the earth on October 3
(distance = I *09), and perhaps most favourably circumstanced
for observation during the last ten days of the same month,

I no timc does intensity of light exceed its value on
16, 1858, when the comet was last observed at that

.ppearance with the 10-inch Berlin refractor. The perihelion
passage does not take place until January 22, 1881, and although
Dr. Axel Moller’s ephemeris does not extend beyond the end of
the present year, it appears possible that the comet may be
observed till quite the end of next February, when its place will
still be commanded on a dark sky-ground, or perhaps later;
indeed, on April 26, when the comet sets three hours after the
fun, its intensity of light is equal to that at the last observation
at Pulkowa in 1844.

The Observatory, Chicago.—The “ Annual Report of
the Board of Directors of the Chicago Astronomical Society,
|eftther with the Report of the Director of the Dearborn
Observatory,” dated May 13, 1880, is before us. During the
grecedim? year the Observatory had been in charge of Prof.

W. Hough, formerly of the Dudley Observatory, Albany,

Prof. Colbert and Mr. S. W. Burnham taking part in the
regular work with the 18)-inch Alvan-Clark refractor, Mr.
Burnham’s attention, os in previous years, was chiefly directed to
the measurement of double stars, including the more interesting

binary systems and objects beyond the scope of smaller instru-

ments, A series of observations of the planet Jupiter was
commenced on August 27, 1879, flnd continued on every fine

night till February 11. With a magnifying power of 638 the
disk was measured on eight nights by Prof. Hough, and six by
Prof. Coll>ert, the resulting values for ellipticity being respec-
tively 1-16*23 and 1—16*73, sensibly smaller than Struve’s value,

though not differing much from other more recent determina-
tions. The measures further showed “the figure of Jupiter’s

disk to be a true geometrical spheroid,” The belt system during
the opposition of 1879 is indicated by the following numbers,
the equatorial diameter at the planet’s mean distance being
38" *70, and the polar diameter 36" '32.

'

No. 1 ... +15*10

„ 2 ... + 978
„ 3 T 5*93

„ 4 + 2*59

No. 5

6
N. edge of 7
equal, belt.

S. edge of

equat. belt.

— 6*94 Red spot
- 9*83

An examination of which shows that the belts were symmetrically
arranged on either side of the equator, the large red spot coin-

ciding nearly with belt (5). Prof. Hough remarks that the faint

belts are not seen with small instruments, in which there is

merely a darkening towards the poles. The middle of the great

equatorial belt was subject to gradual change in its appearance
between September I and November x. At first it was made
up essentially of three separate belts, approximately of equal
width

;
gradually it formed in two nearly equal portions with a

rift extending through a large part of the planet’s circumference.

The colour of the equatorial belt was reddish-brown—brick colour.

The red spot was studied from September 3 to February 10.

Its colour was similar to that of the equatorial belt, but brighter,

and appeared sensibly the same when only partially on the disk

ns when on the centre. The mean value of its length at the

centre of the disk was 1 2" 73, and its breadth 3"*56, for Jupiter’s

mean distance ; the length appeared to vary to the extent of two
seconds, and the breadth about the same amount, but owing to

the irregular outline of the object it was difficult to decide
whether actual change took place, or whether the discordances in

the measures were due to indifferent vision. By observations

extending from September 25 to February 10 the time of sidereal

rotation was found by Prof. Colbert to be 9L 55m. 34'2s. The
diameters of the satellites were measured on three nights with
the following results for the planet’s mean distance:

—

I. T’*i 14 ... II. o"*9So ... III. i"’778 ... IV. i"*457

Prof. Hough states that the two interior satellites of Uranus
reported by the Washington observers to be “the most difficult

well-known objects in the heavens ” can be “readily seen and
measured under ordinary atmospheric conditions” with the
Chicago refractor : micrometrical observations of Ariel were ob-
tained on four nights, Umbrid appears to have been measured on
one night only, but the weather was unusually adverse to tbif

class of observations.

PHYSICAL NOTES
A singular phenomenon was seen (according to the New

York World) recently off the coast of Florida by the officers of

the brigantine Fortunate, Shortly after dark two columns of

fire appeared, seemingly a mile away. They were fifty yards

apart and about 500 feet high, arching towards one’ another At

the top, but without meeting. They were of a dull red colour,

without sparks ; but the arching portions emitted tremulous rays

or streamers of light like those of the aurora. They were visible

all night, but faded at daybreak. The weather was fine, not a
cloud being seen all night. The following day there was a §sk
of wind accompanied by thunder, but no rain. It is not stated

in what quarter of the heavens the appearance was seen. Could
*t have been an aurora f

M. Marcel Deprez, the ingenious inventor of many pieoftiof

electrical apparatus, has just brought out a new electric motor* in

which a piston of soft iron is attracted up and down in a hallow
cylindrical electro-magnetic coil with a motto* like that of on
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ordinary steam-engine piston. This principle is not new, having

been employed by Page, Bourbouze, and Du Moncel in the

construction of electro-motors. The novel point however about

the motor of M. Deprez is that the magnetism of the soft iron

core is never either reversed or interrupted* This was the weak
point of the earlier machines, but it has been obviated in the

new form by the device of dividing the solenoidal coil into

sections like the separate coils of the ring-armature of the
Gramme machine, the current being thus transmitted first to one
part of the cylindrical coiland then to another. The commutator
which distributes the current successively to the various sections
is worked by an excentric on the shaft of the fly-wheel in the
ordinary way, but the “ lead” docs not require to be so much as

a quarter of a revolution*

The phenomena of explosion of bombs by freezing of water
(once Studied by Major Williams at Quebec) have been further

elucidated by Prof. Hagenbach of Bale {,Archives des Sciences

,

June 15), who exposed, last winter, two iron bombs 15 ctm.

exterior diameter and n ctm. thickness, filled with water and
closed by screw stoppers, at temperatures descending to - 20°.

One bomb, placed out early in the afternoon, burst next morning
about 7 ; the other, exposed about 10 a.m., exploded about

9 p.m. In the latter case the stopper was violently projected to

a distance and could nowhere be found (the spotless snow around

would have soon revealed its position, if anywhere near). Some
parts of .the screw thread were detached ;

there were several

fisrares round the orifice, and a cylinder of striated ice was forced

out, having an irregular top and a curious upward curved fila-

ment of ice attached, narrowing from 9 mm. to 3 mm. diameter,

and flattened on its upper concave surface. It is thought a little

water in suspension got out by the first opening in the screw,

flowed down the bomb, and froze
; its freezing provoked crys-

tallisation of the whole mass, and the stopper was expelled, the

ice following and lifting the attached frozen vein, A little later

some water within the expelled cylinder probably froze and burst

the top of this cylinder into four pieces, which twisted like

petals, causing the filament to turn upwards. The other case

was perhaps even more curious. The stopper was not thrown
out, out the bomb burst, a triangular piece next the stopper

being raised. A round filament curving downwards was here

found attached to the protruded ice, and it had some sixteen

enlargements or nodes, equidistant 7 mm. The initial jet of

water had probably come out w itli high velocity and straight

course, and been solidified, afterwards curving down by the

action of gravity. The nodes were doubtless due to the vibratory

motion observed in liquid veins.

In a recent paper to the Vienna Academy (June 10), Prof.

Reitlinger and Dr. Wachtcr throw some new light on the nature

of “electrical ring-figures.” They consider thefe to arise from
two causes not clearly perceived before ; first, a disruption of the

metal, with projection of solid, fused, and vaporised particles from
it by positive electric potential alone ; and second, an electro-

chemical decomposition of aqueous vapour present in the atmo-
sphere in which the figures are produced, between point and
plate. To the first-named cause is due the disruption disk

( Aufreissungschcibe) in the centre of positive or mixed figures,

and appearing oxidised in air, but metal-bright in hydrogen (it

affords a new mode of distinguishing positive electricity from
negative). With a strong spark (from a Ruhmkorff strengthened
with a Leyden jar) the authors got dispersion and condensation

rings round the disk, presenting various metallic colourings in dry
hydrogen. To the second cause (electro-chemical decomposition
of water-vapour) are attributed the various-coloured oxide rings

,

giving the ring- figures observed by Priestley, Nobili, Grove,
Riess, &c., and Peterin's bright disks. The former occur where
positive, the latter where negative, electricity passes from the

plate into the air. Thus all the ring- figures observed consist of
four “form-elements,” viz. (l) central disruption -disks ; (2)

oxide rings ; (3) bright disks ; and (4) dispersion and condensa-
tion rings. It ts further found that all these kinds can be altered

in form by a magnet.

According to the dynamical theory of gases it is probable
that the exponent characterising the relation of the coefficient of
diffusion to the absolute temperature is higher by unity than in
the case of coefficients of internal friction. This has been fully
cjwinnbl by experiments of Herr v. Obermayer {Wien. Akad.m j VI iSvil T# VUV

V«
<t

^?
Xay 7)»which £**» for permanent gases, approximately

Uii££!cc,b e !«• exponents bimg | s!nd I). The
' * aneM* extended over too few gxs-mixtnre* to determine how

the exponent is affected when a coercible and a permanent gas

diffuse into each other.

Don Eduardo Lozano of Terael, Spain, has lately pub*
lished a modest little volume of ninety pages, entitled “ Estmdioi

Fisicos,” in which some of the more recent advances in physical

science are explained in an easy and popular form. Amongst the

topics are the blue of the sky, the mechanical equivalent of

|

heat, atmospheric electricity, «c. It is interesting to observe

such signs of a revival of interest in the physical sciences in

Spain. It is somewhat of a novelty to find the names of Mayer,

Him, Wells, Dove, and Tyndall in a Spanish treatise ; and we
draw a good augury from this sign that these names have already

penetrated into a country where science has unfortunately been

so long at a low ebb.

A Bunsen burner of modified form has been contrived by M.
Terquem which promises to be well adapted for spectrum work
and for producing monochromatic light. Instead of the usual

two lateral apertures to admit air, the air is allowed to penetrate

between the foot of the lamp and the base of the vertical tube,

which is for this purpose raised 6 or 7 millims. above the solid

foot. The top of the tube is divided into four by a couple of

vertical partitions, so that instead of the usual central cone in

the flame there are four cones. It is claimed for this flame that

it is more solid, and that the temperatures throughout the dif-

ferent parts of the flame are more nearly equal than m the usual

Bunsen burner. To procure monochromatic light it suffices to

place a small fused bead of sodic chloride between the four

central cones of flame.

Following out his recent discovery that the prolonged action

of the actinic rays upon a sensitised photographic plate produces

a reversal of effects, M. Janssen has obtained some interesting

results. He has by direct exposure taken a positive photograph

of the sun 10 ccntims. in diameter, showing the spots in their

usual dusky tints. He has, after exposures varying from one

hour to three hours, obtained perfect positives of landscapes.

A view of the park of Meudon thus photographed shows the

sun as a white round spot upon a dark sky. Moreover, from

such positives other positives can Jbe printed by prolonged ex-

posure ; and it is now possible to obtain negative prints. of

negatives by the same simple expedient. M. Janssen promisea

at an early date a complete and searching memoir on the whole

subject of photography in relation to the different rays of the

spectrum.

An electrical stone-breaker is the latest American invention.

A dynamo-electric machine famishes the power to au electro-

magnetic chopper capable of delivering from 1,000 to 2,000

blows per minute. Stone-breaking requires the exertion of very

great forces through very ‘mall distances, in fact precisely the

kind of work for which electro-magnetic machines on a large

scale might be expected to lie successful, if only the cost^of

generating the electricity^were not so serious.

In a recent valuable paper on the thermal and optical be-

haviour of gases tinder the influence of electric discharges {Hied.

Ann., No. 6), Herr E. Wiedemann first studies the thermal

phenomena in the ca^e of discharges of the influence-

machine, and indicates a different behaviour of the positive and

the negative electricity. He then describes an experimental

attempt at numerical determination of the quantities which pro-

duce a change of the band-spectrum of hydrogen into the line-

spectrum. He further investigates the nature of the discharge?

from the negative electrode in greatly rarefied space. Then he

discusses the applicability of other electrical source*, inductona,

large galvanic batteries, and Leyden jars, to spectrum-analytical

researches, also the continuous and discontinuous discharge* in

gases. The paper concludes with theoretical consideration* as

to the phenomena of discharge in gases and the nature of

spectra.

The known abnormal variation of density of mixture* of

acetic acid and water suggested to Herr v. Reis* (WUd. Atm**

No, 6) a means of ascertaining whether there were any per-

ceptible relation between the densities and specific heats. He
finds that, unlike solid bodies, those mixture* show in general,

with increase of density, a proportional increase of specific neat.

An example of anomalous dispersion by a glowing vapour*

viz., that of sodium, has been recently observed by Herr Kundt

{Wied. Ann., No* 6). He was preparing for a lecture the

well-known experiment of reversal of the sodium line, and per*
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ceived that when the absorbent sodium-vapour was very deqae

and the dark line venr broad a peculiar bena outwardsi appeared

in the spectrum at the ends, and on opposite sides, of the line.

The cone of sodium vapour in the Bunsen flame acts as a pnsm

with upward horizontal refracting edges. If glowing sodium

vapour give dispersion, this cone should give, with horizontal

taw passing through it, a vertical (though necessarily impure)

spectrum; and if the rays have also passed through a glass

prism with horizontal refracting angle, a spectrum of the form

above described should be got. From the position, the refractive

index of the vapour is greatest for those rays which are most

deflected downwards. In agreement with the author's researches

on solid bodies and liquids, the refractive index increases greatly

as you approach the band from the red side, is less on the green

side than on the other, and then quickly increases again. If an

[
actual prism of glowing sodium vapour could be produced, one

i might observe, even with little thickness of vapour, indications

I of anomalous dispersion in the narrow absorption lines. Herr

[

Kundt’s attempts, however, to change the cone-shaped flame, by

means of lateral plates of glass or mica, to a prismatic one, led
; to nothing.

In a recent paper on the theory of inconstant galvanic ele-

ments ( Wkd. Ann., No. 6) Herr Exner contends that the so-called

;
galvanic polarisation in elements has no existence. The distinc-

tion between a Daniell and a Smee element is merely quantitative,

not qualitative. What does he mean ?

!

GEOGRAPHICAL NOTES
We understand that a letter was received in London last

Saturday from a member of one of the Belgian Expeditions in
|

Central Africa, stating that he had met Mr. Thomson, with the

African Exploration Fnnd’s Expedition, on May 18, at a place

some ten days* march from Simba’s, so that the party had evi-

dently found it necessary to return to the coast by the caravan

route to Bagamoyo or Saadani instead of following the original

plan of coming out at Kilwa. It is probable that the change of

route was necessitated by civil wars among the native tribes.

Mr. Thomson has thus had* an opportunity, not contemplated

at the outset, of passing through a considerable tract of unknown
country between the south-east of Lake Tanganyika and Unyan-
yembe, and it is satisfactory to know that in so doing he has

been able to visit Lake Hikwa and settle its proper position,

which has been a puzzle to geographers for some time. In a
map accompanying the account of Mr. H. B. CotterilTs journey

with the late Capt. Elton northwards from the head of Lake
Nyassa, this lake is placed with dotted lines in a position which
is probably a good deal too much to the south and east of its

true locality. The letter above referred to added that Mr.
Thomson was in excellent health, and that he claimed to liave

I

traversed 2,000 miles of unknown country in the twelve months
he had then been on the march. A telegram from H.M.’s
Consul-General at Zanzibar, dated July 17, announces the safe

return of Mr. Thomson and his party.

Mr. Alfred Rabaud, president of the Marseilles Geographi-
cal Society, has just published (Marseilles : Barlatier-Frissat) a
brochure entitled

“ L'Abbd Debaise et sa Mission geographique
et scientifique dans I’Afrique centrale,” which is accompanied
by a photograph of the deceased traveller.

Prof. R. J. Veth, president of the Dutch Geographical
Society, has just issued in Italian (Turin: Guido Cora), Notizia

de Selajar et Isole Adiacenti," which is illustrated by an original

map of Selaiar and other islands of the Celebes group, together
with a note by Signor Cora.

The TravaiUeur, with the French Government Expedition
for the exploration of the Bay of Biscay, left Bayonne on July

17, having on board MM, Milne-Edwards, father and son,
Vaillant, of the Natural History Museum ; Fischer, assistant

naturalist ; Marion of Marseilles, Fohn, Perin, and the English
naturalists, Dr. Gwyn Jeffreys and the Rev. Mr. Norman. The
results of the expedition may be described at the Swansea
meeting of the British Association.

NEW SCHEME FOR DIRECTING BALLOONS
TVT GABRIEL YON, one of the directors of the great

,

* • Gifford captive balloon, and Mr. E. A, Pearse of Bristol,

have each published a pamphlet on the direction of aerostats.

The balloon of each inventor is to be elongated according to the
principles of the experiments tried by Gifford in 1852 and by
Dupuy de Lome in 1871. The propeller is to be moved by a
gas-engine in the Pearse balloon, and by a steam-engine in the
Yon balloon. M. Yon proposes to use the gas of the balloon as
fuel, but only in proportion to loss of weight produced either by
uncondensed steam or by consumption of petroleum.

Nothing can be said to be really impracticable in the Pearse
scheme, although Mr. Pearse lacks the aeronautical training
which distinguishes M. Yon, an aeronaut who ascended with M.
Giffard in 1854* and has witnessed all his experiments. The
only essential difference between M. Gifford’s scheme and the
new system is the place given to the fan, which M. Giffard
attaches to the car. Practice will only decide whether the
alteration projected is an improvement or otherwise. The
reason alleged for the change is the bringing of the fan nearer

to the centre of resistance. But it obliges the aeronaut to give

to his fans a very small diameter, which requires an immense
number of rotations in a second, and consequently represents a

loss of power.
The calculations appear to have been made with care by M.

Yon and Mr. Pearse. A trial would be greatly desirable,

I

although it is impossible to suppose that the aerial carriage

of Mr. Pearse or the directing balloon of M. Yon can possibly

bring aeronauts to the North Pole for their inaugural trip, they

may be instrumental in eliciting useful facts. We may add to

the peculiarities of M. Yon’s scheme that he uses a small globe

inclosed in the lower part of the aerostat called a compensation

sphere, and connected by a pipe with a ventilator, for keeping

intact the form of his aerial machine. Mr. Pearse does not

appear to be convinced of the urgent necessity *of abstaining

in any aerial construction from every complication which can be
avoided at any cost, and he suggests the adoption of some
accessory organs which, although designed to help aeronauts,

would tax too much the lifting power or the attention of the

aerial sailor. Mr. Pearse supposes that he will be able to navigate

the air with an excess of weight, and does not pay attention to

the intensity of motive power required to counteract gravitation

even in a partial manner. He should certainly take advantage

of the pamphlet written by his French competitor, who deals

mostly with facts belonging to the public, ana on which nobody
can, in the present state of science, raise any claim as being his

own property.

Both these pamphlets are greatly in advance of similar pro-

ductions, and are creditable to thfcir writers. Mr. Pearse’s

pamphlet has been only published for private publication.

M. Yon’s is printed with a number of plates representing many
details ; but a directing balloon is so complex a matter that this

part of the publication can hardly be said to be complete.

Having been the builder of M. Dupuy de Lome’s balloon and
one of his crew, M. Yon may be said to have witnessed all the

great aeronautical constructions of the age. Next to M. Henry
Gifford, of whom he claims to be the pupil, he is the most com-
pletely qualified aeronaut to work out the solution of the peat
problem to which a recent success in photography has given

unexpectedly in some respects a practical result

W. De Fonvielle

EXPERIMENTS WITH THE WIRE TELE-
PHONE, CHIEFLY ON STRONGLY MAG-
NETIC METALS 1 1 *.*.

DY a wire telephone is meant an instrument like that described

in Nature, vol. xxii. p. 168. In most of the experiments

mentioned below, the mercury cups there figured were dispensed

with, as they are unnecessary when stout wires are used. A
small ear-piece with a ferrotype plate was also used instead of

the drum-head, whose special purpose was to reproduce music
so as to be audible at a distance. For hearing dose at hand the

ferrotype plate is much superior ; indeed with the drum many
of the sounds alluded to below could not be heard.

So for as I can see yet, the most probable cause of the sound
in the wire telephone, when fine wires of ordinary weakly
magnetic metals are used, seems to be variation of the kmgj&dlml
tension arising from the variation of the heating effect of the
current. It is of course quite possible that there may be a
lengthening of the wire due to the passage of the current over
and above that arising from the heat developed, although such
an effect can scarcely be said to be certainly eatabHshart by
experiment as yet.
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Besides this cause three others were traced in the course

of my experiments: Electrostatic action, external magnetic
notion, ana internal magnetic action.

The following experiment was made with a very fine palladium
tihrer wire, about 13 cm. long, as sounder. I connected the

violin and microphone with four Bunsen's cells in circuit with
the primary of a small induction coil (resistance of primary *27,

resistance of secondary 44), while the wire telephone was put in

circuit with the secondary. With this arrangement the music
was reproduced quite audibly, although the quality of the notes
was “ wiry.” This small coil had a movable core, consisting of

a bundle of iron wires, and the sound was louder with than
without the core.

I next tried a more powerful induction-coil (resistance of

primary *3, secondary 320), all the other arrangements being

unaltered. The music could then be just heard, but no moret

Fig. x.—Iron.—a, sound very feeble at the temperature of the air; t., high note distinctly heard ani increasing: c, feeble fi« now heard , ». fi**
increased ; *, quality of sound deepening • f, low note heard , G, sound very 1 ^ud, luw, medium, and high rules and buz*. »i, no filling off , j, falling

off now evident; j, marked diminution ; K, fiu very soft, nearly gone; l, high note left ; m, silence

A large and very powerful induction-coil (resistance of secondary . Similar sounds, only weaker, were observed with the smaller
about loyooo), tried under similar circumstances, gave no result

;
Kuhmkorf w hen the circuit was broken.

whatever. I If two small disks separated by a small air- interval were
Electrostatic Action.—As I have said, nothing was heard with ' made the terminal of an induction-coil, in the primary of which

the large induction coil when the secondary circuit wa< closed ; an interrupted current flows, they would form a condenser, and
but when it was interrupted at a mercury break, a loud hosing, the difference of potential between them would vary in unisoni

rattling noise was heard. This could not have conic by v ith the primary current. Consequently the electrostatic force

mechanical transmission from the induction-coil, which was of attraction would vary, and the disks, being set into vibration,

several rooms off, the line wires being hung to the walls and would act as a telephone. The sounds in Thomson's singing

jammed over three doors. It had its seat at the mercury pool', conden-er arc probably due to this cause,

of the break, and was doubtless due to electrostatic action. . I have not attempted to carry this idea into practice, but I

Fig. SteeL—a, fuzing sound and high note, neither loud ; c, silence
; c, high note come* in again

;
d, sharp fizz ; e, buzzing sound and general increase

of loudness. The other letters as with iron.
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of the transversal vibrations is much greater than with the tfiick.

Using a bl*ss wire IJ cm. long and *4 mm. in diameter, I ob-

tained with 4 tolerably powerful horse-shoe magnet transversal

vibrations of 2 mm, amplitude or more.

The wire telephone, when used in this way^is pretty sensitive

rough way. I^und, for instance, that when I brought up a

north pole on one side I could neutralise its effects by bringing

‘ up a north pole to a proper distance on the other side.

To get these sounds it is by no means necessary to have any

elaborate arrangement of stretched wire and so forth. If a

magnet be brought up to the wire leading to the telephone, the

sound will be heard quite distinctly. If the wire be grasped

tightly in the fingers between the magnet and the telephone wire,

the sound is stopped, showing that it is transmitted mechanically

along the wire. This experiment is certainly not new, but,

, although I have seen the possibility of such action mentioned

* fog. Wiedemann, " GalvAnismus,” Bd. ii, p, 602), I have no-

where seen any indication that the sounds are so marked and
; so easy to produce. I believe that this cause has been at work
along with others in many experiments on the sounds obtained

y, in magnetisation ; for Instance, in De la Rive’s experiments.

$ It is impossible, however, to decide with certainty, because

$ no sufficient indications are usually given as to the nature of the

6 magnetic field in which the wire conveying the interrupted current

g was placed.

3 The wire telephone arranged in this way with the wire in a

v, strong magnetic field is well suited for reproducing music.

! Whether it could be adapted for articulate si>eech, I do not

^ know.
1 * The above experiments of course raise at once the question

| whether the sounds in the ordinary wire telephone and those I

7 shall describe presently may not be due to the earth’s mag-

|
Hetism. To settle this point, I stretched a brass w ire 15 cm.

'long in the telephone; the wire was fine enough to give a

feeble sound of itself when the interrupted current of two
Bunsen’s cells was passed through it. I shifted the apparatus

about, so as to bring the wire as nearly as possible into the line

of dip, and then placed it perpendicular to that position
;
but I

could not detect the slightest change in the intensity of the sound.

If it. be borne in mind that here the distinction betw een wires

as «to their thickness is only important in so far as it affects

their stiffness, it will, I think, be clear that this experiment settles

that the earth’s magnetism is not an operative cause with the
' current strengths I generally used. Another proof of this will

be given by and by.

Effects due to the Magnetism of the Telephone Wire itself.—The
allowing experiments were made with a view to test a conjecture

>of Prof. Tait’s, referred to in a letter to Nature, vol. xxii.

p. 168, and to settle, if possible, the cause of the exceptional

behaviour of iron wires in the experiments of Dela Rive and Dr.

Ferguson.

Two Bunsen’s cells were used throughout, and the current was
interrupted by a tuning-fork driven by an auxiliary battery.

My first experiment was made with an iron wire (a, 19 cm.

,
long, *50 mm. diameter). It gave a moderately loud sound to

beg^n with, a low note with a predominating fizz, not unlike the

fizz heard at the mercury cup in the far room (owing, I suppose,

to the volatilisation of the spirit by the heat of the spark,

!

t
which passes when the dipper of the tuning-fork leaves the

mercury).

When a portion of the wire was heated with a Bunsen flame

the sound increased very much for a short time, and then died

,

ltaway again considerably after the wire got red hot. On allow-

ing the wire to cool, the sound, after a short time, suddenly
^swelled out and then fell away again. The permanent sound

% was, however, louder than it had been at first. 1

Jc I soon satisfied myself, by cautiously bringing the flame up to

if, the wire, that there is a certain temperature at which the sound
fyis a jnaximum. The wire was heated up to white heat and
fallowed to cool pretty rapidly, and it was found that the sound
was at its loudest at a dull red heat, just before the phenomenon

&, of the re-glow occurred, along with which a peculiar crackling

«§eould be heard, due, no doubt, to the abnormal contraction and
^extension of the iron at that temperature,

i Several causes at once suggested themselves. The alteration

7 1 This phenomenon waa observed by Dr. Ferguson independently, and
^exhibited to the Royal Society of Edinburgh at the meeting before that at
Which aa abstract of the preeent paper was read.

of the elasticity of the wire was dismissed as probably not the
principal cause at all events; for the increase of the [sound
begins at comparatively low temperatures. Although I did not
expect to find any such thing, I looked for a maximum of resist-

ance at a high temperature by placing the iron wire in one
circuit of a differential galvanometer, balancing it with an equal
resistance in the other, and then heating. I found, as is already
known, that the resistance increases with great rapidity after
dull red heat, but obtained no indication of a maximum.
The most probable explanation seemed to be the magnetic

properties of the wire. It is well known that the magnetic
susceptibility of iron (that is, loosely speaking, its power to
become inductively magnetised under the influence or a given
magnetic force) is at its maximum about dull red heat ; that it

declines very rapidly at higher temperatures, and is almost in-

sensible at a bright red heat. The coercitive force of iron, that

is, its power to retain magnetism permanently, unaided by exter-

al magnetic forces, disappears at a much lower temperature.

The sound in the above experiment depends, therefore, upon
temperature in the same way as the magnetic susceptibility of

the iron wire. This is strong proof that the sound is simply due
to the fact that the iron is magnetised. I convinced myself by
direct experiment that the effect extends throughout the whole of

the wire, for I found that two flames at different places produced,

when properly applied, more effect than one, and that, as I

brought more and more of the wire to the proper temperature,

the sound grew louder and louder. The fact that on cooling

the permanent effect was greater than before probably corre-

sponds to the fact that, under certain circumstances, the perma-
nent magnetism is increased by heating and subsequent cooling,

Fig. 3.—Nickel.—a, buzz and low note, both loud: n, low note, gone ; c,
buzz, tending to soften; d, buzz, gone; e, feeble nigh note; f, high
note.

of which fact it was easy enough to make certain by testing the
magnetism before and after heating.

I next took a piece of steel piano wire (B, 20 cm. long, *9 mm,
diameter) and mounted it in the telephone. At first no sound
whatever could be heard, On magnetising it longitudinally,

by stroking once or twice with a pair of
i
magnets, a sound

was heard quite distinctly, viz., a gentle fizz accompanied
by a high note. On magnetising more strongly this sound
became somewhat louder, but retained the same character.

Gentle heating with a spirit-lamp decreased the sound ; but it

recovered its intensity when the wire was allowed to cool, and
remained permanently a little louder than at first Repeated
gentle heating and cooling increased the permanent sound
somewhat.
The wire was then strongly heated with a Bunsen flame. At

first the sound died away to a minimum, then it increased, and
was very loud about a dull red, then it fell off again. When
the wire cooled the sound rose to a maximum, andthen fell off,

no minimum being perceptible. After this the permanent sound
was a good deal louder, but the diminution on slightly heating

could no longer be observed with certainty.

I next heated the steel wire n to white heat throughout, *0

to deprive it entirely of all magnetism, and tempered it tf
dropping it into cold water when dull red. When put into $0
telephone after this treatment it gave no sound whatever* Om
stroke with a pair of bar magnets caused it to sound quite dis-

tinctly. It gave a gentle fizzing sound along with a very
note. Repeated gentle heating and cooling gave the Mine
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results as I had got before. I then gradually raised the tem-

perature till part of the wire was bright red, and finally allowed

It to cool. As the temperature rose, the original fusing sound

died out, then the high note became inaudible, then there was a

short interval of almost complete silence ; after that a high note

came in, then the fizzing sound again, which very quickly

changed into a deep buzz, accompanied by a very low note like

that of the tuning-fork, a note of medium pitch, and a high note

(and possibly others), then the buzz died out, and at last the high

note was left. When the wire cooled, the phenomena recurred

in the corresponding order. First the buzz came back along

with the low and medium notes, then it died away, and the high

note alone was left ; then there was silence, then the high note

again, and lastly the fizzing sound.

Most of the notes heard, certainly the most prominent of

them, appear to have little relation to the tuning-fork. They
seemed to be affected to some extent by the tension of the wire.

When a magnet was brought up to the wire the deep note, ob-

tained in a similar way with wires of other metals, was heard

along with those peculiar to iron and steel.

These experiments with the steel wire appear to me to settle

the question as to the cause of the sound in thick iron wires. The
fact that the wire can be put into a condition in which no sound

is produced, and then made to sound by magnetising it, show s

that the action is due to the magnetism of the wire, and is also

an additional proof that the earth’s magnetism had nothing to

do with it.

This view is still further confirmed by the effect of heat on the

tempered steel wire. The first effect of heat is to destroy the

permanent magnetism of the wire, hence the initial diminution

of the sound. At a temperature of about 250° C. the permanent

magnetism is much reduced.

On heating farther, the magnetic susceptibility of the steel

begins to increase rapidly, until it reaches a maximum about dull

red, and then it falls off again very rapidly ; hence the increase

of the sound to a maximum and the final falling off.

The reason why the minimum cannot be observed with iron,

and not always with soft steel, is that with them the permanent

magnetism is less and the magnetic susceptibility in general

greater at ordinary temperatures, so that the increase of the latter

begins sooner and masks the decrease of the former. At a dull

red all kinds of iron or steel are much on a par as to suscepti-

bility; hence in the case of hard steel, who~e susceptibility

begins to increase rapidly only at a pretty high temperature, the

phenomena are much more striking, as well as more varied than

in the case of soft iron.

On cooling the sound came and went again as usual, leaving,

however, a permanent sound of considerable loudness, which

was increased by repeated operations of this kind.

As a test of the soundness of the above conclusions I was
anxious to examine the behaviour of the o*hcr strongly magnetic

metals, and Prof. Tait kindly put several pieces of nickel and
cobalt at my disposal.

The piece of nickel used was 3 cm. long, 2 mm. broad, and
about *6 mm. thick. It was hard soldered to platinum

terminals, and mounted in the usual way, after l>eing heated

red hot and dipped in water at dull red.

At first it gave a very feeble high note, accompanied by a

gentle fizzing sound. One stroke with a magnet caused it to

emit a loud buzzing sound . On heating gently this sound was

-omewhat reduced, and on heating farther the hissing sound

died away, and a high note was left, but it too was extinguished

before the nickel was visibly hot.

1 made some temperature determinations by means of an air-

bath and a mercury-thermometer, and found that at 200° C. the

buzzing noise first began to be softened down. After 2$o° C.

the diminution appeared rather more rapid, but at 350* C. the

sound was still quite loud ; after that the falling off was very

rapid, and somewhere (say 400° C.) beyond the range of the

thermometer, the mercury in which just boiled at the end of the

experiment, the sound died out rather suddenly.

The behaviour of nickel is therefore exactly what we should

expect from its magnetic properties for it loses its magnetic

susceptibility according to Faraday and others, somewhere
between 350 C. and 400* G

1 found with nickel, as with iron, that the current itself at a
certain high temperature could produce much the same effect as
1 by magnetising. On testing a piece of nickel after being

?*5lctis
£}

oy the current I found it to be transversely magne-
tisw. This induced me to try magnetising my nickel strip

transversely, but although I got results this way they were not
so good as I had got by magnetising longitudinally. •

,

I was thus led to try the following experiment, thi result of
which is at least curious. Instead of passing the current through
the nickel itself as before, I passed it round two flat pieces of
iron electro-magnet-wise. These were placed with their enda
pretty close together, and the nickel was stretched beV^yn them
so that it lay in a nearly uniform field of magnetic fo»°4 whose
strength varied in unison with the interrupter.

I found that with this arrangement the nickel sounded very
much as it did when the current was passed directly through it.

The sound was not so loud, but its quality appeared to be the
same. The sound, however, was loudest when the plane of the

nickel strip was parallel to the lines of force, being very feeble

when the plane of the strip was perpendicular to the lines of
force.

A piece of watch-spring was tried in the same way, with
exactly similar results.

This experiment is of course very nearly the same as some of
those by which the sounds due to the magnetisation and demag-
netisation of iron are usually demonstrated. A very full account

I
of these sounds will be found in Wiedemann’s "Galvanismus,”
Bd. ii. p, 565 ct seqq ,

I tried a piece of cobalt 6 cm. long and 6 mm. broad, *7 mm,
thick, in the ordinary way. In its original state it gave no sound
whatever. After being magnetised longitudinally by a large
number of strokes it gave a sound, very feeble, however, com-
pared w ith that got in the same way from iron and nickel, or
even from hard steel ; it was, moreover, more of a pure note
and less of a hissing noise. Heating in the first place diminished
this initial sound, so that there came an interval of comparative
silence, then the sound rose again, and by and by the familiar

buzz came in ; but up to a bright red heat no maximum was
reached. On cooling, the phenomena reappeared in the proper
order.

Colmlt behaves, therefore, just as we should expect from its

refractory magnetic nature.

I may mention one curious phenomenon that appeared once or

twice with cobalt and once or twice with a piece of steel. On
cooling, after the maximum was past, the buzz had died away,
and a period of comparative n'lcnce had come, strong beats

began to be heard, which lasted for a considerable time, and
then died away as the temperature fell. Various causes for
these might be assigned. It might have happened that two
parts of the metal were at different temperatures, and gave notes
nearly in unison. It may very well have been interference

between notes due to permanent and temporary magnetism ; for

in cobalt generally, and with the particular piece of steel in

question, the minimum was not marked by the absolute silence

which probably indicates cessation of the sound due to
permanent magnetism before that due to temporary magnetism
begins.

Relation to Thermo electric Properties.—As it seemed to be of
some interest to connect these magnetic sounds with the curious
thermo-electric peculiarities of iron and nickel brought to light

by the recent researches of Prof. Tait, 1 1 asked the help of his
assistant, Dr. C. G. Knott, who has bad great experience in

work of this kind.

•The sounding-wire, a short piece of which was always used in
order to get the phenomenon pure, was inclosed along with a
double or triple thermo-electric junction in a small tube made by
rolling up a piece of sheet-coprir. The tube was then heated

up in the blowpipe flame. Tills was a rough way of setting to

work, but it was sufficient for our purpose.

The diagrams (Figs. 1, 2, 3), made by Mr. Knott, with the ap-

pended notes, w ill show the results. I have given the observations

made duringheating, as being on the whole probably nearest

the mark. The cooling, except in the case of nickel, which was
inclosed in a wide iron box, and did not require to be raised to a
very high temperature, was much more rapid than the heating,

ana consequently inequalities of temperature due to the different

positions of the sounding-wire ana the junction would have
f>een

a
more apparent In point of fact the discrepancy was not

great.

The abscissa in the cape of nickel is the temperature in centi-

grade degrees in the other cases it is the electromotive force of a
junction formed of a certain pair of platinum iridium alloys

(called M and N) much used by Taft in his thermoelectric

researches, because their lines on his thermoelectric diagram are

t Tmns. It, S. E., 1S7* ***& P* >34. &C.
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see p. 140 of the paper above referred to)- The
e cases is the thermoelectric power,

feature here is the period of silence at the neutral

teel, viz., about 250° C.
n agrees remarkably well with the theory that

:
in the case of steel is due to its permanent mag-

Sccording to Faraday, steelloses its coercitive force

perature of boiling almond oil. See also Marshall

\E. % 1871-72, p. 605). On cooling, owing doubtless

to the fact that exposure to a high temperature had softened the

steel, which was very hard to begin with, no period of absolute

silence appeared, and beats were heard.

It was difficult to distinguish whether the note at £ and f was

or was not due to the singing of the Bunsen flame. The ob-

servations, on cooling, exactly corroborated those taken during

heating.

It appears to me that these experiments establish that a series

of sounds are produced by the passage of a varying current

through magnetised iron, nickel, and cobalt, which depend on
the fact of their magnetism. They arc apparently of the same
nature as those observed heretofore in magnetising and demag-
netising iron.

I believe that the"phenomena above described explain]the excep-

tional power of iron wires of considerable thickness, as sounders
in the Wire telephone. When the iron wire is very thin it is

most likely that the effect obtained with thin wires of ordinary

metals predominates, and it is possible that the magnetic effect

may in that case be very small. I cannot say, however, that I

have settled this point, which clearly involves an experimental
difficulty.

At all events I hope the above observations will be of sufficient

interest to attract notice to a subject which has not been much
studied lately, notwithstanding its important bearings on the

theory of the telephone, and what is of more scientific import-

ance still, the theory of magnetism in strongly-magnetic bodies,

a department of physics which stands in as much need of

|

additional light as any that I know. G. Chrystal

INTERNATIONAL* METEOROLOG Y
'T'HE International Meteorological Committee appointed byA the Congress of Rome (1879), will hold its first meeting at

Berne on the 9th proximo.
The following is the programme of questions to be considered

by ie Committee :— j

1. Report on the action of the Committee since the date of tlie

Congress at Rome.

;

2. Report of the Polar Conference (Weyprecht’s project) held
at Hamburg in October, 1879.

3. Proposed Conference for Agricultural Meteorology, sum-
moned for September 6 at Vienna.

4. Proposed comparison of the Standard Instruments of the
chief Observatories of Europe,

5. Proposed Catalogue of Meteorological Observations and of
Meteorological Works and Memoirs in all languages.

6. Proposed International Tables for the reduction of obser-
vations.

7. Proposal for an International Meteorological Dictionary.

8. Report on the Meteorological Organisation of England in

1877, being a Supplement to the Fifth Appendix to the Report
of the Roman Congress.

9. Proposal by Capt. Hoffineyer for an International Tele-

graphic Service for the North Atlantic.

10. Proposal respecting the exchange of Meteorological Publi-

cations by post.

The Circular concerning the meeting, which is issued by Frof.

Wild and Mr. Scott, requests all persons wishing to make any
communications to the Committee to address them to Mr. Scott,

at il6f Victoria Street, during the current month.
A private Conference on the relations of Meteorology to

Agriculture and Forcstxy will be held at Vienna on September 6.

The following is the programme of subjects for discussion

1. What are the mutual relations of the meteorological
dements oh vegetation, not only those which are proved to
exist, but those which are thematically supposed to be probable ?

2. What observations of meteorological elements are to be
particularly attended to, with especial reference to their influence

on vegetation?

3. How far, and in what way, can meteorological observa-

tories and stations, without interfering with their other work,
include these observations in their sphere of operation?

4. Would it not be useful with a view of establishing special
systems of observations for this object, as, for instance, pheno-
logical observations, to prepare general instructions ?

5. Can, at the present moment meteorological central offices
issue weather forecasts for the use of agriculture, with reasonable
Prospects of utility, and if this question is answered in the
affirmative, how can the service be organised as fully as possible ?

Preliminary materials for the answers to these questions will
be found in the Reports of Dr. Lorenz and Dr. Bmhns to the
Roman Congress on Article 35 of the Programme. These
Reports have also been published separately in German, and
partially in French in the collection issued by the Central Office
at Rome of all Reports presented to the Congress. In the latter

volume the Report of M. Denza on the same subject is to be
found.

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE

A town’s meeting was held at Liverpool last week for the
purpose of hearing a report from the committee appointed a year
or two ago as to the progress of a scheme for establishing a
University College in Liverpool. The report showed that in

spite of bad times a very gratifying readiness had been exhibited
on the part of a number of the leading residents of Liveipool
to contribute to the necessary funds, several of whom had
promised sums of 10,000/. each for the endowment of different

chairs. The Earl of Derby had also promised a similar sum,
the result being that 80,000/. was already insured. The col-

lege is to be upon the broadest basis, being non-sectarian, and
offering no disabilities of any kind to intending students. A
resolution was moved thanking donors to the fund, pledging the
meeting to the furtherance of the scheme, and recommending
that the different classes and businesses of the town should form
themselves into committees for the purpose of canvassing.

In reply to a question by Sir J. Lawrence on Monday as to

the embarrassed position of the United College of St. Andrews,
Sir W. Harcourt stated that the Government would consider the
report during the recess, with a view to making some proposal
early next session.

A committee is to be appointed to inquire as to the existing

establishments which are available for intermediate and higher
education in Wales.

The Superior Council of Instruction in France has terminated
its second session. The most notable feature has been the
introduction of descriptive natural history in the eighth class,

that is, in the first step of classical education.

SCIENTIFIC SERIALS
Ann'len der Phvsik und Chcmie, No. 6.—On electric expan

sion, by G. Quincke.—On the thermal and optical behaviour of

gases under the influence of electric discharges, by E. Wiede-
mann.—On the electro-magnetic rotation of the plane of polari-

sation of light in gases, by A. Kundt and W. C. Rontgen.—On
the theory of inconstant galvanic elements, by F. Exner.—On the
specific heat of water, by A. WUllner.—On the specific heat of
mixtures of acetic acid and water, by M. A. von Reiss.—On a
changed form of my proof of Maxwell’s law of distribution of
energy, by O. E. Meyer.—Researches on heat-conduction in

liquids (continued), by II. F. Weber.—-On anomalous disper-

sion in glowing sodium-vapour, by A. Kundt.—On a simple
method of galvanic calibration of a wire, by V. Strouhal and
C. Barus.—Explosive actions by ice, by Ed. Hagenbach.—On
the funnel-valve in evacuated tubes, by W. Holtz.

No. 7.—Experiments on stationary vibrations of water, by
G. Kirchhoff and G. Hansemann.—On the nature of galvanic

polarisation, by W. Beetz.—Key for electric circuits, by the
same.—On electric expansion (continued), by G. Quincke.

—

Experiments for determination of an upper limit for the kineti^

energy of the electric current, by II. R. Hertz.—On foam*
cence, by E. LommeL—Researches on heat-conduction in liquid!,

by H. F. Weber.—On the transverse vibrations of a oar of
variable cross-section, by G. Kirchhoff,
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SOCIETIES AND ACADEMIES
London

Entomological Society, July 7.—J. W. Dunning, M.A.,
vice-president, in the chair.—Mr. Tenner Weir, on behalf of

Mr. J. W. Douglas, exhibited a female specimen of Noctua
C'Mghim .—Mr. McLachlan exhibited a piece of sugar-cane from
Queensland much eaten by some undetermined lepidopterous

lame, of which specimens were shown. Mr. W. L. Distant
w*as able to state that this was a quite distinct larva from that

infesting sugar-canes in Madras, of which he had lately received

specimens.—Miss Ormerod exhibited specimens of various sugar-

cane borers from British Guiana, and read notes thereon,—Mr.
Distant exhibited a specimen of the larva of I/epialus vivcscens,

the so-called vegetable caterpillar of New Zealand. The spores

of Cordieeps robertsii, falling on this caterpillar, become para-

sitic, destroying it, and growing therefrom in the form which
has caused many erroneous statements to be made.—Mr. Bil-

lups exhibited a larva of Plusia chrysitis and .some specimens

of an ichneumon (Paxylloma sf>.) that was parasitic thereon.

—

Mr. Phipson exhibited a remarkable variety of PyramcL\ cardui.

—A note was read from Mr. Sidney Churchill of Teheran on
j

Argas persicas.—Mr. Roland 1Vimen communicated notes on the

pairing of a butterfly with a moth, and on a supposed female of

Dorylus helve!us, Linn.—Messrs. Godman and Salvin communi-

cated a paper entitled “A list of Diurnal Lepidoptera collected

in the Sierra Nevada of Santa Marta, Columbia, and the

vicinity.”

Vienna

Imperial Academy of Sciences, May 13.—On the theory

of V olta’s fundamental experiment, by Prof. Exner.

June 3,—On a method of indicating the variations of volume
of the heart, by Prof. Knoll.—The variation of molecular weight

and molecular refractive power (-econd part), by Dr. Janovsky.

—On preliminary determination of the orbit of the planet (17$)

BelUana, by Herr Ruling.

June 10.—Preliminary communication on the spermogonia of

^Lcidiomycetes, by Prof. Rothoy.—On electrical ring-figures and

their change of form by the magnet, by Prof. Reitlinger and Dr.

Wachter.—On the magnetbability of iron at high temperatures,

by Trof. Wassmuth.—On the development of gases from metals,

by Prof. Suess.—On the path of the comets 1843 I and 18807,

by Herr Weiss.—On so-called chemical repulsion, by Dr.

Lecher.

June 17.—Contributions to an investigation of the pbylogeny

..f plant -species, by Prof. v. Ettingshausen.— Optical notices, by

Prof. v. Lang.—On the localisation of functions in the periphery

of the human brain, by Prof. Exner.

Paris

Academy of Sciences, July 19.—M. Edm. Becquerel in the

chair.—The following papers were read :—Researches on the

organic alkalies, by M. Bertbelot. This relates to ethylamine

and trimcthylamine, their heat of combustion, &c.—Modifications
of respiratory movements by muscular exercise, by M. Marey.

The respiratory curves obtained from young soldiers with a (so-

zalied) pneumograph show that after a gymnastic course they

wreathe about twice as much air as before ; the number of

‘espirations is reduced from twenty to twelve pier minute, but

heir amplitude is more than quadrupled. At the outset the

‘espiraticn is considerably modified by running (600 m. in about
cour minutes), but after from four or five months* exercise this

winning has no perceptible effect.—On strengthening the im-

nunity of Algerian sheep against splenic fever by preventive

noculations j influence of inoculation of the mother on the

cccptivity of the foetus, by M. Cliauveau. Direct contact of the

Lnfinal organism with the bacteridian elements is not necessary

.0 its ulterior sterilisation. Preventive inoculations act on the

ramours proper, which are rendered sterile and sterilising, either

jy removal of substances necessary to bacteridian proliferation,

jr rather by addition of matteraodverse to this proliferation.--

Dn the construction of the dam of Gileppe, Bdgium, by M. ae

Lessepg.—Ephemeridct of comet b 1880 (Schlberle), by M.
Bigourdan.—Reply to a remark of Mr. Sylvester's concerning the

lessons on the theory of numbers of Dirichlet. by M, Dedekind.—
On the cause of the fugitive spectra observed by M. TVouvelot on
the solar limb,hym . iWiiiwk Hehas often observed such spectra
(attributed by M. Trouvekt to solar disturbances) on passage of
swallows and other birds across the sun« In TiiiiilV^woiii ob*

\_puly 29, 188

servations on4jfce4ays, by Prof. Ricco, at Palermo (wfherc bi
are very rare)HN#iuch spectra were recorded ; and MA. Tacch
finds, as one^rignt expect, that they become less freqflhetf as t

sun rises in the sky.—On atmospheric electricity, byucti affesca

His observations at the ^College of France are pedhsewb*'
Thomson quadrant electrometer, the deflections f
being transmitted to a pencil. The two pairs of tfetheud*

kept at equal potentials of contrary sign by two polesthqft baU
which communicates with the ground ; the needle is .on

with a vessel letting flow a continuous stream of water into
{

outer ah’. Generally the potential of the air, always positive

found much higher and more uniform by night than byjdj

Erom 9 p.m. to 3 cum. it varies little, falls at daybreak, reac

a minimum about 3 p.m., then rises rapidly to a maximum ab

9 p.m. (It is commonly thought there are two maxima, morn
ond evening ; and two minima, one in the day, the other

3^

night M. Mascart considers insulation has been too mi
neglected, )—On the alternative currents and the electromotj

force of the electric arc, by M. Joubert. When the
intensity is nil there is no difference of potential between 1

carbons, but the difference quickly reaches 40 to 50 volts, wh,
is preserved nearly constant till the current is again very weal
The final fall is very sudden. The difference of potenjft

remains the same during the period of the current, though J|
mean intensity of this be largely varied.—On a new air-thenp
meter, by M. Witz. This is a sort of Leslie’s thermomelt
with one air-globe kept at constant temperature by mqai
of a thermal regulator of special form.—On [some fluoriM

combinations of uranium with the alkaline metals, by Ju

Ditte.—On the [atomic \ weight and the principal propettii

of glucium, by MM. Nilson and Fettersson. The atem
weight is 13*65 *f the earth is equal to Gl«Og

*—On some con
binations belonging to the group of creatines and creatinitwi

by M. Duvillier.—Action of chloride of ethyl on ethylomiaei

by MM. Duvillier and Buisine.—Action of electrolysis on b0l

zine, by M. Renard. A new' body named isobenzoglypa

C aH ft
(OII), is obtained.—On a peculiar alteration of butclm

meat, by M. Poincare. lie has found cylindrical poiata

elements, with cuticles crossed by lines which seem outlinca c

cells, and granulated. lie thinks they may be phases or meft
morphoses of tamioidcs, causing tsenia in some eaters of rai

meat.—On the production of chorbon by pasturages, by M
Poincare. The disease was traced in one case to the grass qfc'

meadow being constantly wet w'ith a liquid of marshy look;, t

this were found numerous bacteridia like those in the blood, i

injection of it into a guinea pig produced charbon.—Ob
tions on the origin of fibrilhc in the bundles of connec
tissue, by M. Laulanie.—On the Echinida of the tertiary stl

of Belgium, by M. Cotteau.

CONTENTS
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Paul Broca. By H. F. C. tem Kate
The Woolw ich Guns *

Living on Water . • •

Waterfowl. By. P. L. Sclater, F.R.S. {With Jlluitratums) . *

Notes • •

Our Astronomical Column
Faye*s Comet
The Observatory, Chicago

Physical Notes »•*•••
Gioseaphical Notes * • * » • •••

•

New Scheme for DrtEcniio Balloons, By W. pe Fonwelle .

Experiments with the Wire T«un»w* chiefly oh Strongly

Magnetic Metals. By Prof. G. Cmevstal CWith Diagram*) •

International Meteoeoloov . . . « « *

University and Educational Int*llw**ce
8cmmfwm Serials



NA TUKE 309

THURSDAY,’ AUG
;
i88o

MULTIPLE SPECTRA 1

II.

I
CONCLUDED my last article under the above

heading with a reference to the case of carbon, and

gave the results successively arrived at by Attfield,

Morren, Watts, and others; these went to show that

besides the line-spectrum of carbon mapped by Angstrdm

there exists a fluted spectrum of this substance.

Now comes my own personal connection with this

matter.

In the year 1878 3
1 communicated to the Royal Society

a paper in which the conclusion was drawn that the

vapour of carbon was present in the solar atmosphere.

This conclusion was founded upon the reversal in the

solar spectrum of a set of flutings in the ultra-violet.8 The
conclusion that these flutings were due to the vapour of

carbon, and not to any compound of carbon, was founded

upon experiments similar to those employed in the

researches of Attfield and Watts, who showed that the

other almost exactly similar sets of flutings in the visible

part of the spectrum were seen when several different

compounds of carbon were exposed to the action of heat

and electricity. In my photographs the ultra-violet flutings

appeared under conditions in* tfhlcfc carbon was the only

constant, and it seemed tberefbft reasonable to assume
that the flutings were due to carbon itself, and not to any
compound of carbon; and this not alone from the previous

work done in the special case of carbon, but from that

which had shown that the fluted spectra of sulphur,

nitrogen, and so forth were really due to these “ele-

mentary M substances.

Professors Liveing and Dewar have recently on several

occasions called this result in question. Prof. Dewar,
in a paper received by the Royal Society on January 8,

1880, writes as follows

“The almost impossible problem ofeliminating hydrogen
from masses of carbon, such as can be employed in experi-
ments of this kind, prove conclusively that the inference
drawn by Mr. Lockyer, as to the elementary character of
the so-called carbon spectrum from an examination of
the arc in dry chlorine, cannot be regarded as satisfactory,
seeing that undoubtedly hydrogen was present in the carbon
used as the poles/*

Subsequently in a paper received by the Royal Society

on February 2, Messrs. Liveing and Dewar wrote as

follows ;

—

u Mr. Lockyer {Proc, Roy. Soc., vol. xxvii. p. 308) has
recently 4 obtained a photograph of the arc in chlorine,

which shows the series of fluted bands in the ultra-violet,

.

on the strength of which he throws over the conclusion
of Angstrtim and Thal&n, and draws inferences as to the
existence of carbon vapour above the chromosphere] in

the coronal atmosphere of the sun, which, if true, would
be contrary to all we know of the properties of carbon.
We cannot help thinking that these bands were due to the
presence of a small quantity of nitrogen

P

It will be seen that on January 8 Mr. Dewar alone

attributed the Actings, to a hydrocarbon, wfiije on February
\

% Mr. Dewar, associated
t

with Mr. taveing, attributed

tfc?m to a nitirpcafl^L V ... JVv
’

!

ttfwglbW tdfi fa sB8x*o. 4 Thai*
Vol. xxii.—No. 56a

In fact in the latter paper Messrs. Liveing and Dewar
published experiments on the spectra of various carbon

compounds, and from their observations they have drawn
the conclusion that the set of flutings which I have shown
to be reversed in the solar spectrum is really due to

cyanogen
,
and that certain other sets of flutings shown

by Attfield and Watts to be due to carbon are really due
to hydrocarbon.

As Messrs. Liveing and Dewar do not controvert

the very definite conclusions arrived at by Attfield,

Morren, Watts, and others, I can only presume that

they took for granted that all the experimental work

performed by these men of science was tainted by the

presence of impurities, and that it was impossible to

avoid them. I therefore thought it desirable to go over

the ground again, modifying the experimental method so

as to demonstrate the absence of impurities. Indeed I

have started upon a research which will require some

time to complete. Still, in the meantime, I have sub-

mitted to the notice of the Royal Society some results

which I have obtained, which I think settle the whole

question, and it is the more important to settle it as

Messrs. Liveing and Dewar have already based upon
their conclusions theoretical views which appear to me
likely to mislead, and which I consider to have long been

shown to be erroneous. To these results I shall now
refer in this place.

The tube with which I have experimented is shown
in Fig. 1 : A and B are platinum wires for passing the

spark inside the lube
; E is a small tube into which carbon

tetrachloride was introduced
; it was drawn out to a long

narrow orifice to prevent the rapid evaporation of the

liquid during the exhaustion of the tube. The tube was
bent upwards and a bulb blown at c in order thfljt the
spark might be examined with the tube end-on, as it is

found that alter the spark has passed for some time a
deposit is formed on the sides of the bulb' immediately

surrounding the platinums, thus obstructing the light.

After a vacuum had been obtained the tube was allowed

to remain on the Sprengel pump, to which it was attached

by a mercury joint for the purpose of obtaining a vacuum
for a long time, in order that the last traces of air and
moisture might be expelled by the slow evaporation of the

liquid.

The carbon tetrachloride was prepared by Dr. Hodg-
kinson, who very kindly supplied me with sufficient for

my experiments.

On passing the spark without the jar in this tube,

the spectrum observed consists of those sets of flutings

which, according to Messrs. Liveing and Dewar, are due
to hydrocarbon, and the set of flutings which is reversed

in the sun, and ascribed by Messrs. Liveing and Dewar
to cyanogen, also appears in a photograph of the violet end
of the spectrum, Fig. 2. On connecting a Leyden jar with

the coil and then passing the spark the flutings almost

entirely vanish and the line spectra of chlorine andqeqfboJjL

take the place of the flutings without either a of
hydrogen or a line, of nitrogen being visible.

^ A *
* 1 ' 4

often le^Je ^ep^muraa.aftW^AWfljjli&ed

ficatify* only good fora -shbfr tube*

afforded by a visitof firfSchdstfeiHtO

*
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the experiments were being made to get my observations

confirmed. He has been good enough to write me the

following letter and to allow me to give it here :

—

“ March 21

“.My Dear Lockyer,—The following is an account of
the experiment which I saw performed in your laboratory
on Monday, March 15 :

—

“A tube containing carbon-tetrachloride was attached to

the Sprengel pump. As exhaustion proceeded the air was
gradually displaced by the vapour of the’ tetrachloride.
The electrodes were a few millimetres apart. If the spark
was taken without a condenser in the vapour the well-

known carbon bands first observed by Swan in the
spectrum of a candle were seen with great brilliancy ; I

also saw the blue band which you said was identical in
position with one of the blue bands seen in the flame of
cyanogen or in the spectrum of the electric arc. When
the condenser and air-break were introduced this spectrum
gave way to a line spectrum in which I could recognise
the lines of chlorine. The lines of nitrogen were aoseni,

not a trace of theprincipal double line in the green being
seen . The hydrogen line Ha(C) was faintly visible when
I first observed the spectrum, but it got gradually weaker
and finally disappeared altogether. When this line was
no longer visible the condenser was taken out of circuit

again,
and the same carbon bands were seen as before.

These bands, therefore, show themselves with great

brilliancy when a strong and powerful spark does not
reveal the presence either of hydrogen or nitrogen.

“March 21, 1880 (Signed) Arthur Schuster

”

of hydrogen, nitrogen and the like, those who hold that

the fiutings are due to impurities must, it would seem,

abandon their position ;
tor the fiutings are undoubtedly

produced by carbon VapJur. Nor is this all ; the sugges-

This'result, which entirely endorses the work of Attfield
j

acknowledged to attend observations of this substance

and Watts, has been controlled by many other experi- may in all probability be due to the fact that the sets of

ments. I have also repeated Morren’s experiment and carbon fiutings represent different molecular groupings of

confirm it, and I have also found that the undoubted carbon, in addition to that or those which give us the line

spectrum of cyanogen is visible neither in the electric arc spectrum, and that the tension of the current used now
nor in the surrounding flame. brings one set of fiutings into prominence and now

Hence then in the case of carbon, as in the prior cases another, seems also justified by the facts. This suggests

the view that a body may have a fluted spectrum of

compound origin as well as a line spectrum.

- This conclusion is greatly strengthened by the prelimi-

nary discussion of a considerable number of photographs of

the spectra of various carbon compounds.
A general comparison of the photographs first enables

us to isolate the lines in the blue and ultra-violet portions
of the spectrum (wave-lengths 4300-3800) of the substance
associated with the carbon in each case*

In this manner -the lines seen in the photographs of

the spectra' of CC1*,
Cl0H* CN, CHI* CS* CO* CO,

&c., have been mapped, and both the common and special

lines and fiutings thus determined.

The phenomena seen with more or less constancy are

a blue line, with a wave-length of 4266 ;
a set of blu^

fiutings, extending from 4215 to 4151 j
and another set of

ultra-violet fluting*, which extend from 3885 to 3843 (all

approximate numbers).
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1

In a photograph of the spectrum of the electrics (with flutings and the blue line (4266) are also visible, whilst

a weak battery) between carbon poles in an atmosphere the blue flutings become fainter.

of chlorine, the blue flutings alone are visible, whilst, when From this we may assume, in accordance with the

the spark is similarly photographed, the ultra-violet working hypothesis of a series of different temperature

Highest temperature.

Intermediate.

Lowest temperature.

Pig. 3.—Action of three different temperatures on a hypothetical substance, assuming three stages ofcomplete dissociation.

furnaces, as set forth in the paper of December, 1878 (see series of horizons forming a perfect gradation between the

Fig. 3), that the different flutings and the line correspond spectrum which contains the blue line alone and that which
to different temperature spectra, the blue flutings to the contains the blue fluting alone (Fig, 4). In comparing the

lowest and the blue line to the highest temperature, whilst spectra of carbon under different conditions, I find this to

the ultra-violet flutings occupy an intermediate position. be true. The blue line never appears in conjunction with

According to this working hypothesis there should be a the blue flutings, unless the ultra-violet flutings are also

Highest Temperature.

Lowest Temperature.

Fig. 4.—Spectra of the f hypothetical Bubstancefin intermediation acea, asBvmlng that the vapours are not ccmpltlcly ditiociatcc1
.

present'. In other words, the highest and the lowest to construct a map, which not only indicates the mere
hypothetical temperature spectra are never visible to- presence or absence of the lines and their relative

gether without the spectrum of the intermediate hypo” intensities, but shows a perfect gradation between the
thetical temperature. spectrum which contains the line alone and that which
But this is not all. By placing the spectra of the sub- contains the blue flutings' alone (Fig. 5). I would point

stances at different heat-levels, so to speak, I was enabled out that there is nothing theoretical in this map. All the

Furnace A

Inter- f*

mediated

^Furnace B

Inter- f
1

mediate
(^2

[Furnace C

horizons depicted are copied from photographs of carbon seen that, while the blue linejgradually thins out, the ultra-

under the conditions indicated, and theory has' merely violet flutings appear first and grow in intensity. Aa
enabled me to arrange them in order, these increase the blue flutings become visible, and
This map I submit, therefore, bears out the hypothesis further, as the latter augments and the line disappears,

of differences of temperature indicated above, for it is the ultra-violet flutings^gradually die out altogether.
1

*
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. It is -philosophical to infer from these Observation* th*tr

not only are the line and /lutings in question produced'by
carbon! but that the blue line (4266), since it is visible at

the highest temperature) corresponds to the most simple

molecular grouping we have reached in the experiments,

and the flutings to others more complex.

The result to which attention is most to be directed in

this place is that touching the two sets of flutings, and
should future research justify the double conclusion (1)

that these flutings are truly due to carbon, a result 1

accept, though it is denied by Angstrom and Thalcn

;

and (2) that the different flutings really represent the

vibrations of different molecular groupings
;
a great step,

and one in the direction of simplification, will have been

gained.

Indeed it is much to be hoped that this ground will be

at once worked over again by i^en of science who are

both honest and competent : that the truth is sure to gain

by such work is a truism.

I have so often taken occasion to refer with admiration

to the work of Angstrdm and Thalfcn that I shall not

be misunderstood when 1 say that their conclusions, to

which such prominence is given, and on which such great

stress is laid by Messrs. Liveing and Dewar, rest more

upon theory and analogy than upon experiment.

Their work, undertaken at a time when the existence

of so-called "double spectra” was not established upon

the firm basis that it has now, and when there was n0
idea that the spectrum recorded for us the results of suc-

cessive dissociations, gave, as I have previously taken

occasion to state, the benefit of the doubt in favour of

flutings being due to compounds, and it was thought less

improbable that cyanogen or acetylene should have two

spectra than that carbon or hydrogen should possess

with some reason expect 'to find a magnesium-nitrogen
spectrum. ... •

ts The interest attaching to the question of the constitu-

tion of comets, especially since the discovery by Huggins
that the spectra of various comets are all identical with

the hydrocarbon spectrum, naturally leads to some
speculation in connection with conclusions to which our

experiments point. Provided we admit that materials of

the comet contain ready-formed hydrocarbons, and that

oxidation may take place, then the acetylene spectrum

might be produced at comparatively low temperatures

without any trace of the cyanogen spectrum or of metallic

lines. If, on the other hand, we assume only the presence

of uncombined carbon and hydrogen, we know that the

acetylene spectrum can only be produced at a very high

temperature, and if nitrogen were also present that we
should have the cyanogen spectrum as well. Either, then,

the first supposition is the true one, not disproving [the

presence of nitrogen, or else the atmosphere which the

comet meets is hydrogen only, and contains no nitrogen.”

The importance of the question here treated of comes

out very well from these two extracts. We find the

same spectral phenomenon at once called into court, and

very properly called in, both to suggest the existence of

chemical substances of which the chemist has never

dreamt, and to explain the chemical nature of a largegroup

of celestial bodies.1

There is little doubt that when a complete consensus

of opinion is arrived at among the workers, other sugges-

tions more far reaching still will be derived from the

prosecution of these inquiries. For the present, however,

the chief point to bear in mind is that both in line-spectra

and in fluted spectra we have indications which I think

favour the view that in each case the origin is compound

rather than simple. J. Norman Lockyer
Oban, July 20

them.

Indeed, later researches have thrown doubt upon the

view that the fluted spectra of aluminium and magnesium

arc entirely due to the oxides of those metals instead

of to the metals themselves—and this is the very basis

of the analogy which Angstrom and Thalfcn employed.

The importance of the observations to which 1 have

referred is all the greater because of the general con-

clusions touching other spectra which may be drawn from

them. Thus from what I have shown it will be clear that

if my view is correct the conclusions] drawn 1 by Messrs.

Liveing and Dewar from the assumed hydrogen-carbon

bands touching both the spectrum of magnesium and the

spectra of comets, are entirely invalid. These conclusions

are best given in their own words :

—

"The similarity in the character of the magnesium-
hydrogen spectrum, which we have described, to the

green bands of the hydrocarbons is very striking. We
have similar bright maxima of light, succeeded by long

drawn-out series of fine lines, decreasing in intensity

towards the more refrangible side. This peculiarity,

common to both, impels the belief that it is a consequence
of a similarity of constitution in the two cases, and that

magnesium forms with hydrogen a compound analogous
to acetylene. In this connection the very simple relation

>2 11) between the atomic weights of magnesium and
carbon is worthy of note, as wefl as the power which
magnesium has, in common with cafbon as it now
appears, of combining directly with nitrogen. We Sjay,

* P»r« read February x«, x86o.

THE EDUCATION DEBATE

THE chorus of approval with which Mr. Mundella's

report on the progress of elementary education was

received on Monday cannot but be gratifying to all who
have at heart the highest welfare of the country. With

one or two unimportant exceptions—members whose vision

is so bizarre as to discern communism in the education of

the children of the working classes, and who connect the

increase of weeds with the spread of education—what

criticism there was referred to details of method. All the

members whose opinions are of any weight agreed that vast

good had resulted to the country by the working of the

Code. As to the special subjects, among which science

is included, the weight of opinion was decidedly in favour

of their retention. The greatest friends of the Fourth

Schedule will admit that there is still much room for im-

provement in the teaching of these subjects
;

it cannot be

expected that so great a novelty in the system of ele-

mentary education in the country can all at once be

taught to perfection. About the success of the compulsory

system of education it may be said that the House was all

but unanimous. The analogy between the treatment of
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paupers and the bet education at the children of the

working classes will not hold water. In the one case we

are simply keeping from starvation people whose im-

providence or misfortune have made them a dead burden

on their fellows; in the other case we are feeding the

minds of those who one day will have to bear the brunt

of the work of the nation. The better these future

workers are educated, the more intelligently and the more

effectively are they likely to do their work, and the less

likely are they to become inmates of our workhouses and

prisons. As Serjeant Simon testified, even already is

there a marked decrease of embryo criminals in our streets.

The conclusion cometoby Mr. Mundella and those who, like

him, have the interests of education at heart, is not that we

have gone too far, but that we have not gone far enough ;
not

that we have reached finality, but that we have only made
a good beginning. The figures he adduced to prove the

success of the existing Education Act were practically

admitted to be irrefutable; and we only trust the

progress in the next ten years will be at an equal ratio

to that achieved during the past decade. “ Many of us,”

he truly said, “ would pass away without seeing the full

effect of the work we are doing.” As to the propriety of

encouraging the retention of exceptionally clever boys in

elementary schools beyond the regulation age, the figures

showed that it would be cruel and unjust to forbid this.

Until we have a State system of secondary education in

England similar to that about to be sanctioned in Scotland,

until an equally decisive step is taken with regard to

educational endowments in the one country as in the

other, the nation would be doing a gross injustice to

force exceptionally clever boys to leave school just when
their intellects were beginning to shoot into full vigour.

Mr. Mundella showed by his figures that Scotland is still

ahead of England in the matter of education
;
that extra

or special subjects are more widely sought after and with

greater success, and that a larger percentage of children

in elementary schools proceed to secondary education.

But it should be remembered that this is the result of

many generations of universal education, and that in

Scotland it has long been considered as great a disgrace

to be uneducated as in England it is considered to be
immoral. There among the great majority of the working
classes compulsory education was scarcely needed, and
this will no doubt be the case in England in the course of

a century or so, when education will have become as

great a necessity as decent clothing. Again during the

debate was it shown by those who have the best means
of knowing that where science is properly taught there

the children are as a rule more intelligent and bright,

and better up in the ordinary subjects than in schools

where science is neglected. Sir John Lubbock gave a
remarkable instance of the favour with which properly

conducted science-teaching is received by the children

themselves :

—

u He had lately,” he said, “visited some of the Lambeth
schools, and in one of the last he asked the children which
subject they themselves preferred. Out of 229 children

in Idle upper standards, 2 liked grammar best, 11 geo-

graphy, 31 arithmetic, 38 history, and 147 elementary

sdence. He did not quote this from any wish to exclude

the ether subjects, but because it seemed conclusive

evidence against the proposal to omit ekmentary science.

He knew that many hon. members, when they thought of

children learning these extra subjects, pictured to them-

selves anxious and weary children poring over a difficult

and distasteful task. He wished they would go and see

the reality—the bright, happy, intelligent 1feces of the

children, and their delight as they found themselves able

to answer the questions rapidly asked them by the

master.”

We have no intention of repeating the arguments we
have so often adduced in favour of the teaching of at

least such elementary science in our national schools aa

will be of practical use in after life and help to render tho

hard lives of the working classes brighter and nobler, and

thus elevate the whole nation. The debate on Monday

confirms all that has been adduced in favour of such

education, and is the best possible reply to the attack of

Lord Norton in the Upper House, an attack which the

debate showed to be #n anachronism. The whole tone

of Mr. Mundella’s address must convince all but the most

prejudiced that the education of the country could not be

in better or safer hands, and that he is not in the least

likely to take any step that could be considered rash.

Quite in keeping with the tone of his Education address

were his remarks in connection with the vote for the

Science and Art Department. With regard to the vote

of 4,000/. for scientific research, Mr. Mundella said that

it was expended under the advice of the Committee and
members of the Royal Society, and that of the presidents

of the various other scientific bodies. lie thought the

country could well afford to spend 5,000/. on the matters

that had been alluded to. “ As it was we did not spend

too much on science and art.” This is a remarkable

admission to make by our Minister of Science, for stitfh

the Vice-President of the Council is in reality if not in

name. We do not wish a penny to be deducted from the

grant for elementary education, which we hope to see

gradually increased
;
indeed we would strongly urge Mr.

Mundella to devote his energies, so long as he has oppor-

tunity, to perfecting the teaching of science in our

elementary schools. When once a proper system is

fairly established, there will be no danger of retrogression

—rapid progress will be certain. Not only so, but we are

sure that the nation will be convinced that at the other

end of the scale the neglect to encourage by national

funds scientific research is quite as disastrous to the

highest welfare of the country as the neglect of elementary

education. In Germany and France the national neces-

sity of both is practically recognised, and they are both
amply provided for. If Mr. Mundella is of opinion that

we do not spend too much on science, that can only mean
that the nation must suffer for this parsimony. It was
admittedly as an experiment that the 4,000/. was added
to the 1,000/., which, by the by, but for the want of faith

of the scientific nabobs of the time, might have been
10,000/,, and that many years ago. Over and over again

have we pointed out the benefit which the nation would
reap from research when adequately encouraged, and
that we can never hope to hold our own in this matter
with foreign countries under * existing conditions, in

which some of our best men are compelled to waste their

exceptional powers in teaching for the sake of bread
and butter

;
while some among the “ professors * whom in

the view of some we were exclusively to look for research
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not only neglect research, but even their students in the

most unblushing manner, in their greed of gold. We hope

that when next Mr. Mundella has to ask fora vote for the

Science and Art Department, he will present as strong a

case for the encouragement of advanced science as he

has done for the teaching of elementary science. The
facts and figures in favour of the one are as strong as

those in favour of the other.

EUROPEAN CADDIS-FLIES
A Monographic Revision and Synopsis of t)ie Trichoptcra

of the European Fauna. By Robert MeLachlan,

F.R.S., F.L.S., &c. (London : Van Voorst, 1874-

1880.)

MOST persons have seen those curious aquatic insects

called caddis-worms, whi^h live at the bottom of

the water, protected by tubular cases formed of bits of

stick, stones, sand, or shells, and are much used as bait

by anglers
;
being, as Izaak Walton remarked, “ a choice

bait for the chub or ebavender, or indeed for any great

fish.” It is also generally known that these caddis-worms
are the larvae or grubs of w inged insects, known as caddis-

flies or water-moths, which abound in the vicinity of

rivers or ponds and often fly into houses attracted by the

light
;
but few persons except entomologists are aware that

there are nearly a hundred and fifty different species in

the British Isles, while between four and five hundred are

known from various parts of Europe—that they constitute

a distinct order of insects, named “ Trichoptera,” from
their hairy wings—and that they possess peculiarities of

structure of the greatest interest as serving to connect,

however imperfectly, such distinct and highly specialised

orders, as the Hymenoptera and the Lepidoptera.

The perfect insects are characterised by four ample
membranous wings, of which the hind pair are usually

the largest, while the front pair arc somewhat more
leather)’ in texture. The wings are always more or less

clothed with hair, sometimes to such an extent as to form
a dense coat which completely hides the nervures

;
and it

is this peculiar hairy covering which has given the name
to the family. The neuration of the wings consists of

longitudinal branching veins with a few cross veins

forming cells, very different from the netted veins of

most of the Neuroptera, with which the Trichoptera

were formerly united, but bearing a considerable re-

semblance to those of some of the smaller moths. The
body is also hairy, the legs long and spined, while the

antennae are usually longer than the body, slender and
thread-like

;
and when the insect is in repose these are

j

directed forward, and so closely pressed together as to

appear like one. The mouth is very small with quite

rudimentary mandibles, and Mr. McLachlan thinks that

the insects usually take no nutriment whatever in the

perfect state, “ existing on the superabundant vitality

acquired during their long larval stage,” but he adds

:

“some of the larger species frequent flowers at night
after the manner of moths, and arc even attracted by the
mixtures used by lepidopterists to attract their favourite
insects, facts which prove that some, at any rate, partake
of liquid nutriment. 1

’ The exact mode in which this is
effected is not yet clearly ascertained.

The eggs are gelatinous, and stick together in a mass
which is attached to aquatic plants below the surface of

the water, into which the female is said sometimes to

enter for the purpose of depositing them in a proper situa-

tion. The cases formed by the larvae are built up of

various substances fastened together by silken threads

spun from the mouth in the same manner as caterpillars

spin their cocoons—another curious point ofresemblance to

the Lepidoptera. These cases vary greatly in the different

families and genera, and though at present very imper-

fectly known it seems probable that every species has a

distinctive form of case. The Phryganeidae, for example

make cylindrical cases of morsels of leaves or fibres

arranged in a spiral manner, the cases are open at both

ends, and it is believed that the larvae have the power of

turning in them. When about to change into a pupa the

larva closes up the ends with vegetable matter and

attaches the case to an aquatic plant. They live only in

ponds, lakes, or marshes. Another family—the Limno-

philidae—have some genera which live in still, others in

running waters, and their cases vary greatly, the most

curious being those formed entirely of shells, often taken

while their inmates are alive. One genus of this family—

Enoicycla—is altogether anomalous, since the female has

rudimentary wings and its Jarva lives in moss, often in

w’oods far away from water, forming a case of fine sand

intermixed with vegetable matter. One species is found

in England. In the next family— Sericostomatidac—the

larvae live generally in streams, forming cylindrical cases

of sand or small stones, but sometimes the cases are

broad and flattened, in others quadrangular, while in one

genus—Helicopsydic—they are 'spiral, formed of sand

grains, and often so closely resembling the shells of fresh-

water molluscs, that some of them have been described

as species of Yalvata, Paludina, &c . ! In the Hydro-

psychidae and Rhyacophilidae the larva: are carnivorous*

and form irregular cases of small stones fixed to larger

stones at the bottom of the water, and sometimes several

larvae appear to live in company under a common covering

of vegetable and other dlbris fastened together with silk.

These are obliged to quit their retreats when wandering

about in search of food, and they accordingly have the

body and abdomen of a firmer consistency. The Rhyaco-

philidae especially frequent torrents. Lastly, the Hydro-

philidsc live in more or less sced-like, movable cases,

formed of silk with minute sand-grains, and having a slit

at each end forming two apertures, from either of which

the larva can protrude its head. They arc found among
wrater-plants, on the surface of stones at the bottom of

streams or ponds, and have the power of spinning a

silken thread by which both the case and its inhabitant

can float securely in the water. The insects produced

from these larvae are the smallest of the order, and often

appear in great numbers.

When the larvae of Trichoptera are about to change

into pupae they close up the apertures of their cases either

with a network of threads or with other materials, and
some of them besides spin an inner cocoon. The pupae,

though quite motionless, bear a considerable resemblance

to the perfect insect, the antennae, legs, and wings being

fully formed, but shorter, and all inclosed in separate

sheaths and arranged on the breast The head is how-

ever armed with a pair of strong horny hooks or jaws
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quite different from those of the larva or the rudimentary

jaws of the perfect insect. These are to enable the pupa

to cut its way through the cocoon and outer case, when

it is ready to assume the perfect state. It then becomes

active, swimming by means of its two middle legs, the

tarsi of which are densely fringed with long ciliae, forming

admirable oars. By means of these the pupa reaches the

stem of some aquatic plant, up which it creeps out of the

water, and then sheds its pupa-skin, and lives a short

agrial life which seems wholly devoted to the duty of

continuing the species.

From the foregoing brief sketch of the main features of

this order of insects, it will be seen that they form what
is probably a very ancient group, which has preserved

some of the characteristics of several distinct orders*

Though, owing to the structure of the rudimentary mouth,
the Trichopterahave to be classed among the mandibulate
or gnawing insects, and are supposed to be allied to both

the Neuroptera and the lower Hymenoptera, yet in the
neuration of the wings, their hairy clothing, the silk-

spinning and case-bearing larvae, and the form and habits

of the perfect insect, they more nearly resemble some of

the smaller moths, with which Mr. McLachlan believes

they have a real affinity. So, in the curious activity of an
otherwise quiescent pupa, which possesses special organs

for gnawing and for swimming, these insects seem inter-

mediate between the groups with an imperfect and those

with a perfect metamorphosis, though far more closely

allied to the latter ; and owing to these various peculiari-

ties the Trichoptera may be said to constitute a “ critical”

group, whose study cannot fail to throw light on the

affinities and genealojgy of insects generally. Owing
however to their obscure colours and slightly varied

forms they have attracted comparatively little attention,

though a few ardent workers have for many years devoted
themselves to this branch of entomology

;
but the appear-

ance of the present elaborate work, which is a model of

conscientious labour and research, will form an important

era in the study of the group.

This large and handsome octavo volume is devoted to

a complete description of all the species of Trichoptera
which have been discovered in Europe and Northern
Asia, or in what is now termed the Palicarctic Region.
These descriptions have all been drawn up from speci-
mens of the insects themselves—often of the greatest
rarity—and the fact that the [chief museums and private
cabinets of Europe and America have placed their

collections in Mr. McLachlan's hands for the pur-

poses of this work, is the best proof of the high repu-

tation he has attained as a master in this branch of

entomology. The book is illustrated by fifty-nine plates

containing about 2,000 distinct figures (all drawn by the

author himself), illustrating generic and specific characters

mostly derived from the neuration of the wings and the
structure of the anal appendages. These latter organs
are wonderfully varied from species to species while
constant in each ; and by carefully delineating them by
means of the camera lucida

% species have been shown to

be distinct which appear in all other respects to be iden-

tical ;
and the fact of such distinctness in a considerable

number of cases is one of the most curious and interesting

results of Mr. MeLachlan's researches.

The work has occupied nearly six years in its publica-

tion, and it has had the effect of stimulating inquiry to

such an extent that a large number of new species have
been discovered during its progress/rendering the book
half as large again as was anticipated ; yet the author

believes that a comparatively small portion only of the

European species are yet known, while in less familiar

regions there is a wide field for the discovery of new and
remarkable forms. There remain also a number of larvae

which have not been identified with the perfect insect*
I and an interesting and useful line of observation is thus
! open to entomologists both at home and abroad. Under
these circumstances every naturalist will appreciate the

value of a work which has collected together and
thoroughly worked up all the material available to the

latest date. Such a book cannot/ from its nature, be a

popular one. Its production has been a labour of love,

and is to that extent its own reward ; but the expense of

producing such a volume is very great, and in order to

encourage and even to render possible the production

of such works it becomes the duty of all who wish to

advance the study of nature to do what in them lies to

relieve such enthusiastic workers from the pecuniary

burthen which their self-denying labour brings upon
them. If every scientific institution and every Natu-

ralist’s Field Club in the kingdom were to purchase a

copy of this admirable volume for the use and instruction

of their members, they would do much to render the pro-

duction of such works more common, besides really

furthering the progress of research, perhaps even more
than by the publication in full of their own Proceedings.

This is undoubtedly the most important British work
on Entomology since the completion of Mr. Stainton’s

“Natural History of the Tineina” thirteen years ago, and
it is well worthy of the high reputation of its author ;

while the clearness of the type, the excellent systematic

arrangement, the full indices, and the beautifully engraved

figures, are equally commendable. Any detailed criticism

on such a book could only be given by a worker in the

same group ; but as one who has often to refer to natural

history volumes for information, the present writer would
suggest that the absence of anyfamily names as headings

to the pages is a great inconvenience, as there is no

means of ascertaining what group a genus belongs to or

of finding the commencement or end of a family without

constantly turning to the index. So far as the typography

and general arrangement of the volume are concerned

this is the only defect that has been noticed, and that it

is so small a one may be taken as an indication of the

care and attention which has been bestowed upon the

publication, no less than on the composition of this

notable volume. A. R. W.

OUR BOOK SHELF
Ornithological Journal of the Winter of 1878-79/ with

Collected Notes regarding its Effects upon Animal Life,

including Remarks on the Migration of Birds in the

Autumn of 1878 and the Spring of 1879. By John A.
Harvie-Brown, F.Z.S., M.B.O.u. (.Proc. Nat. Hist.

Soc., Glasgow, 1879.)

Mr. Harvie-Brown, well known as one of the most
active and practical of our home-ornithologists, has
endeavoured to chronicle the abnormal effects of an
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unusually severe winter on bird-life. To this end the
scattered notices on this subject which have appeared in

various journals and periodicals have been collected, and
ate supplemented by communications from private corre-

spondents and by personal investigations. The result is

the memoir now before us, in which the observations thus
collected are arranged in a systematic form.
The southern migration in the autumn of 1878 was by all

accounts unusually early and rapid. The outer Hebrides
appear to have been almost cleared of their smaller birds.
Visitors to Tyree in December remarked on the “ extra-
ordinary scarcity of common birds,” and on the “ unusual
number of winter visitants.” On the Solway Firth also
* 'early notice of the coming winter was afforded by the
arrival of vast numbers of wild fowl.” Herr Gaetke of
Heligoland reports that while in ordinary seasons the
autumnal migration in that wonderful island often con-
tinues until the end of February, in the autumn of 1878
every migratory bird had sped past by the close of

November.
Numerous other testimonies to these facts which are

adduced by Mr. Harvie- Brown, leave no doubt as to the

general effects produced on bird-life by the unusually

severe winter of 1878-79, in which a January “colder
than any for forty-one years ” followed a December “ the

coldest of any for twenty-one years.” The bulk of the

memoir is taken up by a series of notes on the different

species systematically arranged, a perusal of which is

sufficient to show without doubt that the author’ s general
conclusions are amply borne out by the particulars which
he has collected.

On Mining and Mines in Japan . By C. Netto. (Tokio,

1879.)

The substance of this pamphlet was given as a lecture by
the author before the German Natural History and Eth-

nological Society of Eastern Asia, and it now appears with

the above title as vol. ii. of the Memoirs of the Science

department of the University of Tokio. It is mainly a

discussion of the present state of mining and metallurgical

industry in Japan, with suggestions for improvements
by the introduction of machinery, the establishment of

model dressing and reduction works, the formation of

private companies, and more particularly the introduction

of foreign capital, which is at present prohibited by the

Japanese law. These points are treated in some detail,

and the moderation with which the author expresses his

conclusions shows a practical familiarity with the subject

such as is likely to command the confidence of those persons

who may be interested in the subject. It is however to

be regretted that the author has not been fortunate

enough to receive the co-operation of some of his literary

colleagues in the production of the ;work in its present

form, as the text, even by the greatest stretch of inter-

national courtesy, can scarcely be called English, and the

directors of the University must certainly have been
unaware of its character when they allowed it to appear
among their Records. It is necessary to mention this, as

an impression is to some extent current that the translation

is of Japanese origin.

The Automatic Multiplier : for Performing Multiplica-
tion without Calculation and without Writing down
any Figures except the Answer. By John Sawyer
(London : George Bell, 1880.)

The Automatic Calculator^ for cwts. grs. lbs. at per lb.,

Supplying the Cost of any Weight at any Price up to

Hr. w\d. per lb,. By the same.

In Nature, vol. xviii. p. 327, we noticed “Automatic
Arithmetic ’

’ by the same author. We need only endorse
the remarks we previously made with regard to the former
work, and commend the present admirably compact and
nanay calculators to practical men who, after a little time
spent m getting over the manual difficulty to beginners in

manipulating the vertical and horizontal slips, will find

these works very serviceable as ready reckoners. Multi-

plication is reduced to a mere addition of digits ; the
earlier work facilitated the operation of division as well.

We may add that the “Multiplier” is issued in three
forms, i.e.j for multiplying 4 figures by 4 figures, 6 figures

by 4 figures, and, as in the specimen we have, 8 figures

by 6 figures.

LETTERS TO THE EDITOR
[The Editor does not hold himselfresponsiblefor opinions expressed

by his correspondents. Neither can he undertake to retumi
or

to correspond with the writers of rejected manuscripts. No
notice is taken of anonymous communications.

[The Editor urgently requests correspondents to keep their letters as

short as possible. Thepressureon his space is so great that it

is impossible otherwise to ensure the appearance even of com*

munications containing interesting ana novelfacts.}

The Freshwater Medusa

The explanation of the discrepancy between Prof* Allman’s

and my own citation of my article in Nature, vol. xxii. p. 147,

appears to be that Prof. Allman has unfortunately received a

copy of Nature differing from the majority of the issue of that

date in the fact that it was printed off before the final corrections,

sent to the office of Nature on Wednesday, had been inserted.

These corrections were made before the greater number of the

issue was struck off, and I have only just ascertained, to my great

surprise, that any of the uncorrected copies had been circulated.

The error as to the marginal canal was also present in the proof

of my paper, marked “uncorrected proof, confidential,” which

was circulated among the Fellows at the meeting of the Royal

Society on June 17, but the error was corrected by me before the

reading ofthepaper.
Accordingly, so far as any publication or the public expression

of my conclusions is concerned, I have not committed myself to

the erroneous notion that the marginal canal is absent, although

in the course of my inquiry I did entertain that and many other

provisional conceptions as to the structure of Limnocodium.

I shall be glad to see some explanation from the publishers of

Nature of the curious and highly inconvenient phenomenon of

dualism in Nature which has mystified both Prof. Allman and

myself. E. Ray Lankester

[Premising that we are supposed to leave Nature in the

printer’s hands ready for press at 2 p.m. on Wednesday, we
have no difficulty in giving the explanation asked for by Prof.

Lankester.

His revised proof was received by us on Wednesday morning,

June 16, with numerous corrections, which were given effect to.

After the paper had been made over to the printer on the after-

noon of that day a postcard was received by the printer with au

additional correction, which was also duly made. On the

morning of Thursday, the 17th, the following note, dated

“ Wednesday afternoon,” was received by the printer after the

printing of the American edition had been completed and that

of the English one had commenced :

—

“ Dear Sir,—If there is time please alter in my diagnosis

—

‘Marginal or Ring Canal obliterated or much reduced

into * Marginal or Ring Canal voluminous.'

“ Similarly please alter
t . # _

‘Radiating Canals terminating coccally into Radiating

Canals opening into the marginal canal/
1 “ Truly yours,

“ E. Ray Lankester”
Although one-third of the edition had been printed off, the

orinter. knowing our anxiety to give contributors every facility

Lankester has no idea of what is involved in stopping a

steam press. However this may be, the press was stopped

in order to cany out to our utmost what we considered to

be Prof. Lankester’s wishes, and we are astonished that he &m
have put any other interpretation upon what happened, rrof.

Lankester's letter given above is undated, but ft \vas^ re-

ceived on July 31 at mid-day. On the*8thhe wrote, stating that

he had found there wore “two issues of NATURE of June *T*

and requesting us to “state this if necessary. This does not



August 5 , 1880] NATURE 317

term to tccord well with the statement above (July 31) that he

had only "just ascertain©! ” the fact to his "great surprise.

—Ed.]

Subterranean Kaoliniaation

A YEAR ago Mr. John Arthur Phillips, in criticising, before

the Geological Society, my theory of kaotinisationi« a source of

superficial rock temperatures, made a point which is interesting

in its bearing upon the composition of derived or secondary

lithological products. He endeavoured to ascertain the number

of tons of felspathic rock that must be yearly kaolinised in order

to supply the quantity of alkalies known to be contained in the

mine waters or the Comstock silver lode in Nevada, and in doing

so he began with the supposition that in the process of kaolinisa-

tion all of the alkali in the felspar goes into solution and is re-

moved. This assumption is undoubtedly incorrect, for even the

surface clays which are deposited from running water, and there-

fore must nave been subjected to a maximum leaching, almost

invariably contain potassic and sodic salts, as any one may learn

by studying the subject of fireclays.

But when the clay is formed by the alteration of rock at great

depths, beyond the line of ready drainage and in the presence of

a minimum quantity of water, the product is, or may be, quite

different from the clay of sedimentary deposition. It is in fact

merely the original rock hydrated, and from the example given

in the Comstock region the alteration product does not seem to

lose much, if any, of its original alkalies. This is demonstrated
by the analyses given in Mr. King’s Report on the Fortieth

Parallel All the existing analyses of the clays in this region

were made on specimens obtained in the first thousand feet of

depth, and most of them were taken within 500 feet of the sur-

face. That is, they all come from the region of active drainage, the

oxidising and other effects of atmosphenc action being well marked
in this lodedown to the depth of 600 feet. The meanof fouranalyses

of clays shows 472 of alkalies and io*86 of water, CO® and P,0 6 ,

One of the specimens has been very strongly altered, having lost

about 10 per cent of silica, while another seems to have gained

about half as much of the same constituent. As to the composi-

tion of the original rocks (propylite and andesite,) it is impossible

to be exact, for the alteration in the region has been so extensive

and thorough that all attempts to obtain an unaltered specimen
have failed. The least altered specimen of propylite from the

Virginia range of mountains in which this lode is found contains

5*o8 per cent, of alkalies, with 1*02 loss by ignition. The most
alter©! specimen contained 5*26 per cent, or alkalies, and 6

‘55
loss by ignition. Andesite showed in the least altered specimen

47 alkalies and 2*8 loss ; in the most altered specimen 7*37

alkalies and 4*3$ loss. It is impossible to compare the clays of

this district with unaltered rock from other localities, for the

reason that the composition of these eruptive rocks varies strongly,

especially in the percentage of alkalies. On the whole I think

that any one who will compare the tables of analysis given in

vols. i. and iii. of Mr. King’s work will be convinced of the
truth of what I have asserted above—that subterranean kaolini-
sation is merely the hydration of a rock in place without other
serious alteration. The fact has importance in its relation to
the origin of some hydrated aluminous rocks.

Mr. Phillips calculates that the average proportion of alkalies

in these rocks is 6*4 per cent., that 813 tons of alkalies are
removed yearly in the mine waters, and that " it consequently
follows 11

that the felspar in 12,703 tons of rock "must be
Annually kaolinised, and the whole of the alkalies removed in

solution.” It seems to me that a metallurgist of Mr. Phillips’

experience should have known that the alkalies are never com-
pletely removed in kaolinisation. That he is not acquainted
with the peculiar and remarkable conditions of the Comstock is

not surprising, for the lode receives but little attention, and that

of the most hasty kind, from visitors. I ask your permission to

mdd the following summary of facts _which rebut Mr. Phillips’

criticism

1. The removal of alkalies in subterranean kaolinisation, if it

is judged by the existing incomplete series of analyses, seems to

vary from less than one-fifth of the quantity of alkalies in the
present rook down to almost nothing.

a. The whole results of kaolinisation are not represented in

the mine waters. In the vast areas of dry rock alteration has
been extensive, and seems to be going on now by means of

water-vapour, and none of this action supplies alkalies to the

mine waters.

3* The liberation of hot gas which is an accompaniment of

kaolinisation by atmospheric waters conveys the heat produced
in the dry areas to all parts of the mass, and especially to such
channels as watercourses and mine-openings.

4. Kaolinisation in the Comstock region is not produced by
the action of cold water on cold rock, bat by the combination
of water and rock, both already heated before the action to very
nearly the temperature they attain after it. The heat of the rock
is cumulative, its present temperature being mainly the result

of ages of previous kaolinisation, the heating effects or which were
preserved from dissipation by a blanket of rock 1,000 feet thick.
The water which takes part in the action at existing depths of
the mine has been heated by its percolation through 1,000 to
1,500 feet of hot rock lying below the blanket spoken of. Mr.
Phillips calculates that 85* are added to the temperature, but in
fact the actual increment of temperature by kaolinisation is, in

the locality given, but a small fraction of this quantity. Con-
sidering the small rainfall of Nevada, and the depth at which the

waters are now drawn from the rocks, and the perfect correspon-

dence of depth and temperature, it is more probable that the

actual gain of heat does not exceed one or two degrees, and may
even be less.

5. Mr. Phillips’ calculation that 330 tons of water are heated

by the kaolinUation of one ton of rock has no foundation in the

known facts, but is probably more than 99 per cent, from the

truth. His further error in supposing that the increment of heat
is 85° F. instead of being in the neighbourhood of i°, as is more
probable, relieves his criticism of whatever weight it might have
if it had been adjusted to the well-known facts of the case.

1 15, Broadway, New York, June 17 JOHN A. CHURCH

"On a Mode of Explaining the Transverse Vibrations
of Light”

I venture to call attention to what appears to me to be
(possibly) an objection to the views advanced by Mr. S. Tolver
Preston in his interesting article, "On a Mode of Explaining
the Transverse Vibrations of Light” (Nature, vol. xxi. p.
256). Mr. Preston’s hypothesis I understand to be a special

modification of Lesage’s, the speciality being that the cor-

puscle^ which by their impact on the cage-atoms of ordinary
matter cause gravitation, are also the carriers of some vector
property, the changes in which constitute radiant energy, and
that in fact there is no ether except just this assemmage of
minute corpuscles co-existing in the ultra-gaseous state (*.*„ with
a mean free path of great length). Now, as far as I can see*

it is a strict corollary from this exceedingly fascinating hypo-
thesis that the velocity of propagation of gravity must be iden-
tical with that of light. In other words, the acceleration of a
material particle at any instant (I) caused by the attraction of a
second particle must be directed to the spot occupied by that
second particle, not at the instant I, but at some instant prior to
I, the interval between the two instants being the time taken by
the ultramundane corpuscles, and therefore by light, to travel

from the one particle to the other. But do not the observed
planetary ^notions necessitate the assumption that gravity, even
if propagated in time at all, is propagated with a velocity vastly
in excess of that of light ? At any rate this statement is fre-

quently met with in discussions on the nature of gravity, and is

much prized by advocates of " action at a distance.” If it is

true, does it not constitute a fatal objection to Mr. Preston’s
hypothesis ?

Some two years ago it occurred to me that the ether might
consist of particles in the ultra-gaseous state, an! might thus, in
accordance with Lesage’s hypothesis, give rise to the mutual
gravitation of the grosser atoms immersed in it. I wax then
unaware of the late Prof. Clerk Maxwell’s suggestion that those
particles, by being the carriers of some vector property under-
going periodic reversal, might account for the propagation of
light ; and vaguely hoped that it might receive some explanation
from the fact, also discovered by Clerk Maxwell, that a body in
the ultra-gaseous state behaves like a solid towards any oonfiidiig

boundaries to the extent that, like a solid, it oppoaes a
resistance to change of shape. But I deemed the whole tlitmy
to labour under the fatal objection of not giving * siflloi—

t

velocity of propagation to gravity.

I write in the hope that Mr, Preston or another nf ywr
readers will inform me whethermy objection it a Tthd onai

J, W. FutaUim
Registrar-General’s Office, Wellington, New M«y 6
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Expansion of Glass by Heat

The reproduction in your “ Physical Notes ” (Nature, vol,

xxii. p. 157) of Mr, R. H. Ridout’s neat experiment for illus-

trating the “ Expansion of Glass by Heat ” {Phil. Mag. for

June, 1880), recalls to mind an equally striking method of ex-
hibiting this property of glass to a class of Btudents in physics.
Select a straight glass tube 50 or 60 centimetres in length and
1 or 2 centimetres in diameter. Place it transversely in front of
a fire, in a horizontal position, properly supported near its two
ends on two horizontally-adjusted rods of hard smooth wood of
about the same diameter as the tube ; the glass tube will gradu-
ally roll towards thefire. Now let the supporting rods be trans-
ferred to either side of the centre of the tube, so as to support it

near its middle

;

the tube will now gradually rollfrom the fire.

%

It is scarcely necessary to remind the reader that the greater
dilatation of die glass on the side of the tube which is nearer
the fire renders it curved

,

with the convexity next to the source

of heat, so that, when supported near the e?ids, thefalling of

the central parts of the curved tube rolls it towards the fire

;

but when supported near the middle the falling of the ends of

the similarly curved tube rolls it from the fire. These experi-

ments, it is evident, succeed better when the cold tube is first

adjusted near the fire than when it has been so long exposed to

the action of the heat as to have become heated throughout its

It seems that about the year 1740 this behaviour of glass tubes

under similar conditions was noticed by Mr. C. Orme, of Ashby
de la Zouch, while heating some barometer tubes. The Rev.
Granville Wheler, who carefully verified the experiments of Mr.
Orme, very correctly ascribes the phenomena to the distortion of

the tube due to the action of heat (vide Phil. Trans.
, No. 476

;

also Edinburgh Encyclopedia, 1st Am. ed., 1832, vol. ix.,

article “Glass” p. 773b Nevertheless in the United States
this behaviour of glass tubes, when placed before a fire, has been
frequently clas-ed among the unexplained mysteries of glass l As
recently as 1865 Mr. Deming Jarves, of Boston, in his little

volume entitled “ Reminiscences of Glass-Making,” p. 10 (2nd
ed., N.Y., 1865), refers to the phenomena, but with not one
word of explanation . In fact not long ago some of our semi-
scientific journals characterised these phenomena as mysterious

and inex/hcab
T
e. Hence I have for the last twenty or thirty

years employed such experiments, not only as exhibiting visible

manifestations of the expansion of glass, but also as affording an
instructive and significant illustration of how completely the most

j

obvious mechanical results may be overlooked or obscured under
the inspiration of the propensity to seek for the marvellous in

!

nature

l

John LeConte
j

Berkeley, California, July 8

Fascination in Man
Having frequently seen it stated in popular works on natural

history as well as in some books of travels (chiefly Australian)

lhai certain snakes possessed the power of so fascinating, with
their gaze, birds and other creatures as to be able to seize upon
and devour them without any difficulty, I am induced .to inquire

;f such a power is peculiar to the serpent tribe or not, and inci-

dentally to ask if any instances of its influence or extension can
be traced, up the scale of creation, to man himself. Being of

opinion that such is the case, w bile it has occurred to me that

many of the fatal accidents that occur in the streets of large

cities, such a. London, &c., might be ascribed to some such
agency or sensation, I am induced to call attention to the cir-

cumstance in these pages, and to submit the following as my
own penmnal contributions towards the inquiry :

—

Describing certain incidents of the siege of Gibraltar, Drink-
water says, “History,” p. 75, that “on the 9th Lieut. Lowe
. . . lost his leg by a shot on the slope of the hill under the
castle,

11 and the italics arc mine throughout. “lie saw the shot

t>efore the fatal effect, but was fascinated to the spot. This
sudden arrest of the faculties was not uncommon. Several

instances occurred to my own observation where men totally free
have had their senses so engaged by a shell in its descent that,

though sensible oftheir danger,
even sofar as to cryfor assistance

,

they have been immediately fixed to the place. But what is more
remarkable, these men have so instantaneously recovered them-
cWes on its fall to the ground as to remove to a place of safety
before the shell burst.”

firtt cawalty that occurred at Cawnpore during
ute ttege of the entrenchment there in 1857, Mowbray Thom-

son says (“ The Story of Cawnpore,” p. 66) that “ several of m
saw the ball bounding towards us, and he (McGuire) evidently
saw it, but, like many others whom / saw fall at different times,

he seemed fascinated to the spot ”
; and an old and now deceased

departmental friend, who wrent through the whole Crimean
campaign, assured me that he was once transfixed (fascinated, he
called it) after this fashion in presence of a shell that he saw
issuing from Sebastopol, and whose every gyration in the air he
could count. Other military friends have discussed the point

with me in this same wise, and I think there is some allusion to
it in one or other of the works of Larry, Guthrie, Ballingall, or

others of that ilk. W. Curran
Warrington

Monkeys in the West Indies

In consequence of my removal from the West Indies to the
West Coast of Africa, and of illness since my arrival here, I

have not until now had time to read in the back numbers ot

Nature the controversy on the subject of “Monkeys in the
West Indies,” which, it may be said, I created by my com-
munication in Nature, vol xxi. p. 131. I trust, therefore, I
now may be permitted to reappear on the scene and to sum up
my case.

In my communication I quoted, from Prof. Mivart’s lecture

on “ Tails,” an extract which appeared in your columns
(Natttrf, vol. xx. p. 510), viz. t

“ Monkeys are scattered over
almost all the warmest parts of the earth save the West Indies,

Madagascar, New Guinea, and Australia,” and I added, with
the utmost respect for Prof. Mivart, that the above statement

was not “ quite correct,” adducing as proof the fact that they

were found in St. Kitts, Nevis, and Trinidad, Mr. Sclater,

F.U . S., the distinguished zoologist, answered my letter (NATURE,
vol. xxi. p. 153), explaining that Prof. Mivart was correct in his

statement
;

that the monkeys of St. Kitts were not “ indi-

genous” to that island, and that Trinidad originally was part of

the mainland of South America. Mr. Sclater said nothing
about the Nevis monkey. Dr. Imray of Dominica followed

W'ith a quotation from Pere Labat (Nature, vol. xxi. p. 371),
and as regards St. Kitts and Trinidad, the monkey question was
closed.

But it subsequently came to my know ledge, through hearsay
evidence, that monkeys existed in large numbers in Grenada,
one of the Windward group of islands, although travellers and
historians from the time of Pere du Tertre to that’ of Bryan
Edwards seemed to be ignorant of the fact. As I had left the

West Indies when I obtained this information, I at once called

Dr. Imray’s attention to it, begging him to ascertain its accu-

racy and then to communicate with Nature. Dr. Imray has
done so (Nature, vol. xxii. p. 77), and, by a curious coindd
ence, his letter appears in the same number in which a Grenada
correspondent, signing himself D. G. G., charges me with being
“ quite as much in error as Prof. Mivart,” and mokes me say

that “ the only islands in’ the IWest Indies where monkeys are
to be found are St. Christopher [i.e., St. Kitts] and Nevis. ” The
italics are my own, but I think 1). G. G. should at least be
careful to quote accurately.

I have no wish to trespass further on your valuable space.

What I desired to show and what I have shown is that monkeys
do exist in many of the West India Islands, and that, although

nearly four hundred years have passed away since the discovery

of the inlands, their natural history is still very imperfectly

known. And yet these islands are within easy steaming distance

England ;
they are inhabited by people whose kindness

ospitality to vbitors are proverbial. Their mountains afford

varieties of healthy climate, and for the botanist, the

ologist, the entomologist, and the man of science generally,

ere are few, if any, richer fields of instruction and enjoyment.

Government House, Cape Coast Castle, Edmund Watt
Gold Coast, July 3

UtricuUria

Can any of the readers of Nature inform me whether the

sharp clicking noises produced on removing Utriculonw from

the water (particularly for the first time) have been noticed or

described ? I have not succeeded in determining the species, aa

the plants are not yet in flower. J. W. Clark
R.LE. College, Cooper's Hill, July 30
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The Brltiah Association end Provincial Scientific

Societies

The list of delegates of provincial scientific societies prefixed

to the list of members attending the annual meeting of the

British Association having appeared to me to be practically

mflesSj being in reality merely a list of “ temporary members

of the general committee—with the object of making it of some

value to the societies represented, and also eventually to the

Association, I suggested, at the meeting at Bradford last year,

nn alteration in the rule of the Association which affects this list

of delegates. My suggestion being favourably received by the

Council, the alteration proposed was adopted at a meeting of the

General Committee.
The effect of this alteration is to admit as a temporary member

of the Committee the secretary of any scientific society publishing

Transactions as well as the president, or in his absence a delegate

representing him. My object in proposing it was, as I then

stated, to admit of a meeting or conference of the presidents

and secretaries of societies thus represented being convened
under the auspices of the Association, at which matters

-concerning such societies (their management more especially)

might be talked over and arranged, &c. f
a thing which could

not be attempted in the absence of the secretaries, they, as a
rule, having almost the entire management of their societies.

As the revised rule first comes into operation at the approach*
ing meeting of the Association at Swansea, 1 should be glad if

you will draw attention to it, either by the insertion of' this

letter or in any other way. John HorKiNsox
Hon. Sec. Herts. Nat. Hist, Soc.

Wansford House, Watford, July 24

Intellect in Brutes

The following story was told me by the mistress of the dog
herself. The event occurred in a small village in Essex, some
years ago.

“A little black [and while King Charles, beloved by its

mistress, but not by its master, was one day lying on a rug in

the drawing-room when the master came in, having just paid its

tax. He said :
4
1 have jusf paid that dog’s tax ’

; and looking at
it with a severe expression added :

4 and he’s not worth his tax.”
The little dog immediately got up, and with a crestfallen appear-
ance put its tail between its legs and left the room. It was
never seen afterwards, nor was it ever heard of again, although
inquiries were made at the time in every direction.

George Henslow

Chipped Flints

A FEW days ago a ma.i who had been cutting turf in this neigh-
bourhood came to tell me that he found a quantity of small flints

at the bottom of the “ bog-hole,” and he brought some of them
for my inspection. Seeing that they all bore very obvious marks
of handicraft, while a few were more or less rudely shaped like
arrow-heads, I immediately went to the place, accompanied by
the man, and succeeded in getting a number of specimens, of
which some fifty or sixty show pretty plainly the design of the
workman. Among them are a few white flints, evidently from
the Chalk, and indeed with some chalk attached to them. This
is worthy of remark, as there is no chalk nearer than the North
of Ireland, nor are there any chalk flints among the boulders
here, where the drift was unmistakably derived from the lime-
stone, Silurian, mica slate, and syenite rocks of the west and
south-west. The other flints are black, like the chert, which
occurs plentifully enough in the carboniferous lower limestone
formation of the district. Several pieces of charcoal were mixed
with the flints, showing probably that fire was used in breaking
them up in the first instance. The final operation of chipping
seems to have been done with a very delicately-pointed instru-
ment, not thicker than a large sewing-needle. Its marks, both
where it struck off the chip and where it failed to do so, are as
plain and fresh-looking as if they were made quite recently. It
must have been used as a punch and worked with a hammer,
and there must have been some contrivance like a vice to hold the
flint during the operation. It is really hard to think that the
instrument with a point at once so minute and powerful could
be other than metallic ; but then, if there was metal available,
why have recourse to flint ? Perhaps these flints might be re-

ferred to a time late in the neolithic period, during the

transition from stone to metal* when the latter, being scarce,

was used only for tools. At one time I fancied that I made a
capital discovery of metallic particles strack off and lodged in

the stone, but with a pocket lens they were found to be only

specks of pyrites. A small sandstone slab, quite smooth on one
side, lay among the flints, but it was either taken away or thrown
into one of the turf holes filled with water before I came to the
place, and 1 failed to find it By its impression in the turf

which remained untouched it appeared that one surface was
quite polished. The other was described as rough. Whether it

was used in the manufacture of the arrow-heads or not I cannot
surmise. The shape of a large sandstone pebble that I found
might suggest its use as a hammer, but it showed no signs of
abrasion. At one time there must have been at least twelve feet

of turf over the flints. They lay immediately above the roots of

a pine close to a short piece of the stem that remained. The
tree was most probably growing when the flints were worked,
and it may be of some interest to note that the craftsman

selected the shade or solitude of a wood for his atelier.

In this bog Is found the striking phenomenon of two growths
of trees, one overlying the other. The lower was chiefly pine,

identical with, or nearly allied to, the P. sylvestris, and rooted in

the drift clay or gravel. The upper trees were principally oak,

and grew in the turf formed from the prostrate wood that

preceded them. This is remarkable, showing a wide difference

m the habitats of both kinds and those of their representatives

of the present day, when we find the oak growing in clayey soils,

while in general the moor agrees well with the firs and pines.

J. Birmingham
Milbrook, Tuam, July 12

Lunar Rainbows
The following communication has been forwarded to me by

a lady of considerable ability, and can be relied upon. As a
lunar rainbow is a rare phenomenon, perhaps you may deem the
notice worthy of a place in Nature. J. King Watts

St. lve>, Hunts., July 30
“On July 19 a most brilliant lunar rainbow was visible in

this village of Over, Cambridgeshire, and was observed by other
persons as well as by myself. For several days previously there
had been a succession of vi dent storms, with much thunder and
lightning, and the falling of vast quantities of rain. The whole
atmosphere was evidently in a very perturbed condition, with
considerable electrical disturbance. The wind had for several
days previously been exceedingly variable, veering from point to
point with rapidity, and on the day in question it had veered
much from one point to another. At 10 p.m. the wind blew
strong and steadily from the south-west, thereby driving the
great masses of cloud to the north-east. To the front of the
position I uas in, the clouds had been pushed or rolled up into
a dark mass extending from the north, north-east, east, and
nearly to the south-east, up to the zenith, so that one portion of
the horizon was cloudless and the other portion black and
sombre. The moon was very clear and nearly to the full. The
sky had a singular appearance, one part being most brilliant and
clear, and the moon riding in it free from every particle of
cloud, and the other part to the north-ttst was most intensely

dark. At 10.35 a beautiful and brilliant silvery white arch was
formed (north-east), extending nearly from the zenith down to
the horizon. The arch was most perfect in all respects. The
force of the wind had abated. There were no prismatic colours
visible, but the whole arcb, standing out, as it were, in bold
relief on the black cloud, had a most awe-like but beautiful
appearance, and the sight con never be forgotten. The singular
phenomenon w as brilliantly visible for a considerable length of
time, thereby clearly indicating the slow progress at which the
shower was then moving onward. Such a phenomenon is very
seldom to be seen. The sky continued clear during the remainder
of the night. “Anne Gifford

“Over, Camb.”

W, E. Willink.—The “snbstance” you send us is a wdl-
known alga, Nostoc commune. See the “Treasury of Botany/*
sub voce Nostoc.

Brickmaking.—A “ Brickmaker ” asks if any of our readers
can tell him of a book on Brickmaking which gives good and trust-
worthy information about the operations, machines, &C. He
has a book by E. Dobson, but it is thirty years old, and thenfere
of very little use.
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CARBON AND CARBON-COMPOUNDS
'THE wayward and inconstant train of coloured light-
* bands that spectroscopists have noted and dis-

tinguished in the spectra of various carbon-compounds in
flames and gas-vacuum tubes are as yet far from having
til received their full and appropriate interpretations.
The extent to which they abound as impurities in almost
all spectral vacuum-tubes is a common observation, and
in a survey of this kind, aiming at no systematic explora-
tion of a variety of end-on vacuum-tubes in the laige and
perfect spectroscope erected by Prof. Piazzi Smyth for
the examination of aurorae, I have had from time to time,
at his kind invitation, excellent opportunities for dis-

criminating some of the component groups and clusters
of the carbon-denoting series from each other pretty
dearly.
Among the least alterable and changeful in its appear-

ance of these coloured ranks is the five-tongued spectrum
of wedge-like bands best seen in the end-on prismatic
view of a coal-gas blow-pipe flame. Its bands have
shaft-lines at the edge and on their fading slopes, with
the exception of the last or violet one, just including
within its bright edge the solar line of Fraunhofer’s
spectrum, G. This has a fine-line precursor, nearly coin-

cident:With Hy, and a faint haze-band preceding it. Close
to the place of b

x
in the soJar spectrum appears the bright

edge or chief shaft-line of the green band, fitly styled the
** green giant,” as it is the real Anak of the coal-gas flame-
spectrum. Its less refrangible similitudes in the yellow-
green and orange-red are quite subordinate groups, the
latter being only discernible in spectroscopes of large
aperture and of very great transparency. The fifth finger
of this spectral gauntlet is a blue band, or quintett of five

close lines pretty equally spaced and pretty equal in

brightness, with little haze between them, lying once or

twice its own breadth on the more refrangible side from
H/3 (F.). The frontispiece of Watt’s tl Index of Spectra "

contains a figure of this spectrum ; and wave-length
positions and symbols and descriptions of its groups
are given in the body of the work, under the title
“ Carbon, Spectrum I.” a, yt fl, «, f (0 and rj cartnt) are
the five familiar potentates of the blow-pipe flame

;
but

the two hne-bands f, 6, one on each side of f added in

the figure and in the text of Watt's M carbon-spectrum I.,”

are not visible in the blow-pipe flame-spectrum. Along
with a similar ultra-violet cluster just following H K in

the solar spectrum, they form a triumvirate, the spectral
origin of which Professors Liveing and Dewar have re-

cently affirmed to be cyanogen. A reason to question the
correctness, however, of Messrs. Liveing’ s and Dewar's
surmise presented itself to me in my examination of the
end-on tubes by the spectacle of the six-lined violet

cluster 6 rearing itself, without any accompaniment of
its blue associate f, into extraordinary magnificence in a
Marsh-gas tube. The grey or ultra-violet member of the
trio was indeed weakly discernible at the same time

;
and

in just this relative brightness and condition of extreme
isolation from every other spectral feature I have recently
observed these two violet and ultra-violet line-clusters in
the blue flame part of the arc between particularly pure
carbon poles in the Brush's or Anglo-American Company’s
electric light.

Another reason for suspecting multiplicity of form in
the carbon-spectrum by itself occurred to me in an
examination of the spectrum of cyanogen in an end-on
tube. A perfect counterpart, it is well known, of the
blow-pipe flame spectrum is producible by the induction-
spark in vacuum-tubes of olefiant gas. Accompanying it

however is another spectrum which in its fullest purity
and intensity is equally well known to be produced by a

induction-spark in tubes of carbonic oxide and
«*bcmie acid gas. The blue quintett and the violet G-

»^T«
ar^ wa,iUn

5 lTi tWB spectrum. The edges of the
g een, citron and orange-red bands are displaced, and

these bands are devoid of shaft-lines, being composed
entirely of haze and fine linelets which smoothly shade
them off. The olefiant gas and “ carbonic oxide" spectra
mingle together, usually in divers proportions m the
carbon-impurities of gas-vacuum tubes.

Two cyanogen tubes (one of them of hardest glass)
prepared by M. Salleron betrayed alike only the smallest
trace of hydrogen by its red line, when they were lighted
up by the induction-coil. Aqueous and atmospheric
oxygen may therefore be presumed to have been
pretty completely expurgated from these tubes, and the
gas which charged them to have been an exceptionally
pure compound of nitrogen and carbon. Far brighter,
notwithstanding this, than in any other vacuum-tube, the
smooth-shaded “ carbon-oxide ” bands made their appear-
ance ; and equally splendid ' with them was the dose-
ribbed red ana yellow fluting forming the less-refrangible

part of the spectrum, figured and described by Angstrdm
and Thal&n as that of “ nitric oxide." The coincidence
with the same spectrum of the bright cyanogen-tube lines

in the blue and violet spectral regions* was not dosdy
examined ; but as far surpassing in brightness the red-end
view of it obtained in any other nitrogen-holdingvacuum-
tube (nitric oxide itself not excepted), the raspdike ridges
of the so-called nitric oxide spectrum were immediately
measured with great care and accuracy. Angstr6to’

s

positions and tableau (exactly reproducing that of Pliicker

and Hittorf) of this region were completely verified ; and
the discussion of the well-based determinations left no
doubt that while a simple order reigns sensibly among the
small linelct features of each separate ridge, the ridges

have no perceptible connection with each other or with
the linelet-intervals upon them in the pitch of their wave-
frequencies, although they follow each other closely In a
gradually narrowing succession. In the rest of the

nitrogen-spectrum, where the ridge-intervals are much
wider, it is again not possible to trace between the ridges

any simple wave-period connection.

Were I not from these measures, and from the fore-

going considerations disposed to regard shaded spectral

bands as independent systems of vibration, indicating

most probably particular atomic groupings in a molecule.

I should have beheld with some surprise the complete and
thorough metamorphosis shown me by Mr. Lockyer since

the above particulars were noted, which the smooth-banded
*

‘ carbon-oxide" spectrum undergoes by introducing a
condensing-jar, or better, a jar and air-break, into the
circuit of the induction-coil. The smooth shadings disap-

pear, the shaft-lines, the “ Anak and the sons of Anak ” of

the olifiant-gas or blowpipe-flame spectrum make their

appearance in their place ; even the blue quintett erf that

spectrum comes forth from its hiding-place ; and, as far

as I could examine the spectral appearance of the car-

bonic-oxide tube in the now condensed discharge with

complete precision, the whole blow-pipe flame, or so-called
“ hydro-carbon " spectrum, is perfectly reproduced. If we
cannot admit, as I think that the cyanogen-tube experi-

ment forbids us to do, that a chemical transformation has

taken place, then we must acknowledge that among the

forms which the spectrum of carbon is capable of assum-

ing, there may, by subdivision of its -nolecule into separate

vibrating systems, exist not one, but as many different

“low-temperature * spectra of that Briareus-like, hundred-

fisted, or Proteus-like, hundred-visaged element) as the

electric discharge is capable of dividing its evidently

complex gaseous molecule into separate spectroscopically

individual groups. A. S. HERSCHEL

PHYSICS WITHOUT APPARATUS
I.

I
T is almost a proverb in science that come of the

greatest discoveries have been made by the mos

t

simple means. It is equally true that almost aU the
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more important facte and laws of the physical sciences

can be illustrated and explained by the help of experi-

ments made without special or expensive apparatus, and
inquiring only the familiar objects of common life for

their performance. The greatest exponents of popular

scienoe—and amongst them notably Faraday—delighted
ini impromptu devices of this kind. It is indeed sur-

prising how throughout the whole range of natural philo-

sophy the hand of the master can turn to account the

very simplest and rudest of apparatus. A silver spoon, a
pair of spectacle lenses, a tumbler of water, ana a few
sheets of paper suffice to illustrate half the laws of geo-
metrical optics. A few pieces of sealing-wax, some
flannel, silk, writing paper, pins, and glass tumblers will

carry the clever experimenter a long way into the pheno-
mena of electricity. These are things which any person
can procure, and which any person can be taught to use.

But their right use depends on the possession of accurate

scientific knowledge and a dear understanding of what
the various experiments are to prove. In fact the art of
experiment and the science of inductive reasoning are the
essential qualifications necessary to make Physics without
apparatus profitable.

The short series of papers which it is how proposed to
publish in Nature under the title Of Physics without
apparatus will deal with some of the more important
and interesting of these simple matters of experiment.
The subject of them has been more immediately suggested
by the publication in our contemporary, La Nature^ of a
kindred series of articles by Mons. G* Tissandier, from
which a number of the illustrations we present to our
readers are taken. The matter of the present series is

however new.
Amongst the simple mechanical laws with which a

beginner in physics must acquaint himself is that com-
monly referred to as the law of inertia> which is, however.

Fig. x.

very often so imperfectly expressed as to be misappre-
hended. It requires force to move matter, not because
matter is inherently lazy or sluggish, but because it

‘possesses mass. The greater the mass of matter in a
pall, the harder work is it to send it rolling. Force
is also required to stop matter that is moving, the reason
again being that a mass moving under the impulse of an

,
impressed force possesses a certain moving energy which
cannot be at once reduced to nothing. In either case

—

j
either to move a mass or to alter the motion of a mass

—

* force must be employed and energy expended. Of this

; law of inertia many examples might be given : and
( there are many cunous facts which this law serves to

explain. Some of the most striking: of these are those
in which the effect of sudden forces is different from that

which might have been expected. In Fig. 1 we give an
illustration of an experiment of this nature. A wooden -

rod—say a broomstick—has a couple of needles fixed

into its ends, and it is then supported upon two wine*
glasses resting upon two chairs. If a heavy poker ip

now brought down very violently upon the middle of the
stick it will break in two without the needles or the
glasses being broken. A feeble or indecisive blow will

fail to do this, and will break the glasses or the needle^
or both. Here the moving energy of the heavy mass,
the poker, is suddenly transferred to the middle of the
stick, so suddenly that it is broken asunder before the
thrust has time to reach the fragile supports.

Another simple experiment on inertia is equally instrqq*

tive. Lay any ordinary visiting-card upon the knuclflq,

or upon the top of an inkstand or other convenient gpjH
port. On the card place a brass weight, or a ppool
of thread, or any other small heavy object.' Now
away the card with the finger and thumb ; it will fly ^
leaving the heavy object where it* was. In the moftway
if a dozen draughtmen are piled up one upon another;
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in a column, tbe lowest one can be removed withou
making those above it fall, by hitting it aside with a ver,
rapid stroke with a table-knife. Here again a feeble
stroke will fail.

Our second figure illustrates inertia in another way
A heavy metal ball is hung by a thread to the ceiling o]

to a shelf, and another thread is attached below. Tug al

the lower thread, and it will break. If the tug be slow the
ball will come down too ; but if the tug be sharp and fierce

Fig. a.

the thread will break off below the ball, breaking, in fact,

before the pull has time to impart to the mass of the heavy
ball a sufficient moving energy to enable it to rupture the
string by which it hangs.
Many other illustrations of a similar kind might be

narrated. Of these probably the most telling is that of
firing a tallow candle from a gun through a deal board,
in which it leaves merely a hole, as the writer can testify

from several repetitions. Here, however, we are passing
into the region of “ apparatus/’ and must not pursue the
matter further.

COUNT POURTALES
w TN the death of Louis Frangois de Pourtales science
* has met a heavy loss. He was the Swiss repre-

sentative of an old family, which had branches also in

France, Prussia, and Bohemia. Trained as an engineer,
he emigrated in early manhood to the United States
at nearly the same time as the late Prof. Agassiz, to

whom he was much attached, and whose pupil and
fellow-worker he was. He entered the Government
service in the department of the Coast Surrey, and
continued in it many years. His talents and industry
made him a man of mark, to whom was intrusted much
work that required original thought. Especially did he
show interest in the problems of deep-sea soundings and
the structure of the ocean bottom, an interest that led to
profound observations on the physical geography of the
Carribean Sea and the Gulf Stream. His papers on this

subject were of the first order, and established his reputa-
tion in Europe as well as in America.
“ By the death of his father he succeeded to the title,

and received a fortune which enabled him to devote
himself wholly to his favourite studies, and to do much in
continuing the great work of Louis Agassiz. Appointed
keeper of the Museum of Comparative Zoology, he gave
himself, with untiring devotion, to carrying out the
arrangement so laboriously planned by his friend and
master. Dividing the task with the curator, Alexander
Agassiz, he pushed forward his part of the work with the
easy power of a strong and highly-trained intellect.

Every day and all day at his post—now pursuing special

investigations, and now directing the details of the
museum—he was the model of an administrative officer.
“ He had not an enemy, and could not have had one ;

for, although firm and persevering in temper, he pos-
sessed the gentleness of a child and a woman’s kindness.
His modesty amounted almost to a fault ; and people
wondered why a man who was master of three languages
should talk so little. But with intimate friends he would
speak freely, and never without giving information and
amusement. His range of learning was very wide, and
his command of it perfect

;
nor was it confined to mathe-

matics, physics, and zoology. He did not scorn novels
and light poetry, and was knowing in family anecdotes
and local history. Indeed, it was a saying in the Museum
*hat if Count Pourtales did not know a thing it was useless
o ask any one else.

“His strong frame and temperate mode of life gave
hope of a long period of usefulness, for he was only fifty-

seven, and in the prime of his powers. But it was not to
be. Stricken, without apparent cause, by an obscure
internal disease, he succumbed, after some weeks of
suffering heroically endured. In seven short years he has
followed Louis Agassiz, and there seems no hand to take
.ip his burden.”
The above account of Count- Pourtales appears in the

Boston Daily Advertiser of April 20, and is, we believe,

from the pen of Prof. Theodore Lyman, We would
here, in addition, refer briefly to some of Count Pourtales'

cientific work. Almost from the commencement of his

onnection with the United States Coast Survey he deeply
interested himself in deep-sea questions, and some of the

earliest observations on the nature of the deep sea bottom
and of Globigerina mud were made by him. He wrote
m the structure of Globigerina and Orbulina, and de-
scribed the occurrence of the small Globigerina-like

shells bearing spines in the interior of certain Orbulinse,

which he concluded were the swollen terminal chambers
of Globigerina! containing young in progress of develop-

ment. The first step in deep-sea investigation in the
United States was taken by the late Prof. H. D. Bache
on his assuming the duties of the United States Coast
Survey in 1844, when he ordered the preservation of

npecimcns brought up by the lead. Every specimen was
arefully preserved and labelled, and deposited in the

Coast Survey Office in Washington. The microscopical

examination of the specimens was commenced by the

late Prof. J. W. Bailey, and after his death this work

massed into the hands of Pourtales, who deroted his

ime to it in the intervals of other duties. That most
important deposit, Globigerina mud, was first disco-

vered by Lieutenants Craven and Maffit, U.S.N., during
!>ulf Stream explorations in 1853. In 1867 syste-

matic dredging in deep and shallow water was com-
menced on the assumption of the superintendence of

the Survey by Prof. B. Pierce, who ordered the dredging.

At the suggestion of Louis Agassiz, dredgings were made
down to a deptji of 1,000 fathoms. In Prof. Agassiz’

eport one of the richest grounds for deep-sea corals, lying

>ff Cape Florida, was named Pourtales Plateau. In 1871
3ourtales published what is probably his best-known

rork, namely, his “Deep-Sea Corals” (“ 111 . Cat. Mus.
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\
Comj>. Zool.,” Harvard, No. iv.), amost excellent memoir,
containing valuable disquisitions on the affinities ofvarious

genera, and excellent notes on the geographical distribu-

tion of the species and the nature of the bottom on which
. the dredgings were made. The memoir contains the

results of some interesting researches on the relations of

the Rugose to the Henactinian corals, in connection with

the account of the aberrant genus Haplophyllia. The
deep-sea Antipalliaria and Actmidse are described in it,

as well as the stony corals, and the genus Fliobothrus,

with great acumen, referred to its proper place amongst
the Hydrozoa. A second memoir on deep-sea corals was
contributed by Count Pourtales to [the account of the
zoological results of the Mossier Expedition, and many
others on this and other zoological subjects are to be
found in the Bulletin of the Harvard Museum of Com-
parative Zoology. The last work which appeared from
his pen is the description of the plates of corals in the
Report on the Florida Reefs, by the late Prof. Agassiz,
which has just been published by Alexander Agassiz, by
the permission of the superintendents of the U.S. Coast
Survey. These plates are the most perfect and beautiful
representations of corals that have as yet been published
anywhere. They were drawn under the immediate
direction of Prof. Agassiz.

Count Pourtales 1 name is indissolubly connected with
deep-sea zoology by means of the genus Pourtalesia,
named after him. Pourtalesia, a sea-urchin, one of the
Spatangida? allied to Ananchytcs, was found by the
Challenger expedition to be one of the most ubiquitous
and characteristic deep-sea animals. Numerous species
of the genus new to science were obtained by the expedi-
tion in deep water, some of them being of most extra-
ordinary shapes. In conclusion it need only be added
that Count Pourtales' kindness and good-nature were as
much appreciated by English naturalists as elsewhere.
He was most generous, always ready to give advice to
naturalists working in the’ same most difficult field as
himself, to supply them with specimens for investigation,
and to discuss in the freest manner, with perfect impar-
tiality, any question of systematic arrangement. He will
be regretted by many friends in England, to which he paid
frequent visits on his way to his native country, his last
visit having been made in the spring of the present year.

* H. N. Moseley

THE BRITISH ASSOCIATION AT SWANSEA
PREPARATIONS of the most unstinted kind are now
A ma(k at Swansea to insure to the members of
the British Association a hearty, hospitable welcome, a
good opportunity for the interchange of scientific results,
and an instructive and healthful summer holiday during
their visit in the week commencing on Wednesday,
August 25 next. The Excursion Committee have already
made arrangements for visiting the more interesting
places in the district. The presidential address will be
delivered on Wednesday, and a portion of Thursday,
August 26, will be devoted to an excursion, limited to
200 members, to the celebrated iron-works and collieries
at Dowlais, fay special invitation of G. T. Clark, Esq.,
of powlais House. As this excursion will take place so
early, members who intend joining in it should send in
their names to the Local Committee as soon as possible
before their arrival in Swansea. The return will be
made in time for the reception soirie

,
which the Mayor of

Swansea (Alderman John Tones Jenkins) will give in a
fine wooden pavilion capable of accommodating 6,000
people.

Saturday, August 28, will be almost entirely devoted to
excursions to the Gower Coast, Penrice Castle, Oxwich
Bair, Arthur’s Stone, Worm’s Head, Bishopstone Valley
ana its underground river

;
Bacon Hole and other bone-

caves, with the Bays ; the Via Julia at Langhor, with ruins

3*5

of castle, hospitium, sanctuary, and collieries and tin*

works
; Llandilo, Golden Grove, Carreg-Cennen, and

Dynevor Castle; and by sea to Lundy Island and
Ilfracombe.

Among the sciences geology this year takes the fore*

most place in the person of the distinguished president.
Prof. Ramsay. There are few districts which comprise,
within so small an area, so many geological formations
as Swansea, and fewer still that otter such problems for

solution and such advantages for useful study. To the
west of the town an axis of old red sandstone is

thrust up through lower shales and limestones, and
the stratifications of the whole neighbourhood have
been dislocated and curiously denuded. Along the
coast of the Bristol Channel for twenty miles the
grand limestone cliffs are fissured and distorted until

they exhibit almost every variety of dip and strike. Here
arc bold projecting torrs, inhabited by sea-birds ; undis-

turbed sandy bays, the realised dream of the bathing

enthusiast
j and the celebrated bone caves, explored by

Buckland and Col. Wood, and described by Falconer.

The list of their fossil contents is a long one, including,

with the exception of the Drepanodon (!Machairodus) of

Kent’s Hole, all the larger-sized extinct carnivorous and
herbivorous mammalia Found in all the caves of England
put together. Of the smaller-sized genera, too, Bacon
Hole and its neighbouring caverns contained representa-

tives of every one save Lagomys and Spermophilus. In
Mev/slade Bay Mr. Prestwich discovered a fine example
of raised beach, and beneath the sands of Swansea Bay
are well-exposed beds of peat—roots, stems, branches,
and leaves of the silver birch, and larger vegetation, the
remains of a forest still retained in local tradition. On
the other side of the bay, in these deposits, have been
found antlers of splendid proportions, and British and
Roman implements. The Photos Candida is found in the
decayed wood, and the rocks at the western extremity of

the bay abound with Uthophagi, the most numerous being
Saxicava rugosa. The South Wales coalfield, the largest

but one in Britain, is brought within easy workable range
by a great east and west anticlinal and several smaller
axes, and is so cut into by deep river valleys that the coal
is generally worked by means of adits and galleries. As
a consequence of this fortunate conformation of carboni-
ferous strata and surface, the deepest coal-pit in the whole
basin—Harris’s Deep-Navigation Steam Colliery, in the
Aberdare Valley—does not exceed 700 yards of vertical
depth. There is still considerable difference of opinion as
to the identity of certain beds which occupy the place of
the millstone grit. To the north and east of the basin
the grit is of the usual kind, save where the sands and
gravels are compacted into a hard, whitish, quartz-like

rock; but to the west of Swansea the equivalent beds
change into siliceous under-clays, with coal-seams above
them. At Lilliput, in Swansea Bay, there are two inter-

esting outcropping ridges of this kind ; and a little farther

west still the coal-measures are found to lie conformably
on the limestone, with the exception of those in the
neighbourhood of Oystermouth Castle, where Sir Henry
de la Beche found a section " of a kind of lenticular mass
which fines offto the east and west,”and "wasformed under
minor conditions of a different nature.” At the head of
the Swansea Valley there is said to be "a seam of coal
occurring in the millstone grit.” The Town hill sand-
stones, which form the highlands in the neighbourhood of
the town, and the high bold escarpments of which may
be traced almost all round the Basin, are equivalent to
the Pennant rocks of the Bristol district. They are
peculiarly interesting for the great quantity of detriM
coal they contain. A few minutes’ walk from the town
to the quarries enables the geologist to see the curiosity
in situ . Even the same coal pebble is sometimes seen to
consist of coal of two distinct ages. The markings
beautifully show how the newer plants were pressed down
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around the coal-pebbles, which, from their greater hard-
ness, have left their impress in the plants; but the
crystallisation of the former has a uniform parallelism
with the faces of its cleavage, while the cleavage of the
older coal is parallel with the sides of pebbles, which
occur in all positions, sometimes in the form of a rhom-
boid, with its edges and corners rounded by attrition.
To the east of Swansea, near Southern Down and
Dunraven Castle, there are remarkably fine exposures
of Lower Lias full of Gryphea incurva

,
with large

ammonites and belemnites. Last year an enormous
slab was dug out of the Trias rocks at Shortlands,
which bears five trifid impressions in a clear series.
The length of each footprint is 9i inches, and it ap-
pears to have been made by " some solidly-built short-
legged creature.” A little further east the Rhxtic
Passage Beds are laid open for a distance of more
than twenty miles to Penarth Headland, where Cardunm
rhaticum and numerous other characteristic fossils are
found. Through these strata there are many railway
cuttings and no less than six passenger stations, so that
this district is perhaps the best in the whole country for

the study of Rhsetic strata in the fields. The peninsula of
Gower, west of Swansea, besides offering such scientific

attractions as bone-caves, underground water-courses,
raised beaches, &c., is remarkable for the great beauty
and variety of its scenery. Bold highlands and beetling
cliffs alternate with heathery downs and commons, well
wooded valleys through which trout streams flow, and
rocky gorges, half hidden by luxuriant growths of fern.
Tumuli, Druidic stones, Roman and Danish earthworks,
and a round dozen Norman castles, dating for the most
part from the days of William Rufus, lend additional
charm to the district, which is peopled by the descendants
of a colony of Flemings, who still retain many charac-
teristic words, idioms, and customs, which the ethnologist
may profitably study. The lonely granitic rocky island
at the entrance to the Bristol Channel is associated with
the geology of the Barnstaple district

;
but it has a history

all its own, and a peculiar species of rat. Ilfracombe, on
the Devonshire coast, is only two hours from Swansea
Pier by a fast-going steam-boat. At Pembroke Dock, on
the occasion of the visit, there will be a considerable
number of notable ships and corvettes of war, and the
Great Eastern. Minor excursions will run through the
magnificent haven of Milford, and to Tenby, while
arrangements are made to take fifty persons byroad to St.

David’ s City and Cathedral, with the ruined palace and
colleges of the see of Menevia, in the utmost limits of
Pembrokeshire.

All these excursions are fixed for Saturday, the 28th,
and the LocalCommittee exact that all applications be sent
in before 1 p.m. of the previous Thursday.

.
On the succeeding Thursday, September 2, the excur-

sions, which are very numerous, will be for the most part
to collieries and works. Perhaps the chief interest
attaching to Swansea is its metallic industries, of which
the district is a chief centre. The copper trade has
flourished here for a century and a half to two centuries,
but though various new processes have been tried from
time to time, practically the oldest dry process, called the
Welsh method, is still in use. It is affirmed that ninc-
tenths of the copper-smelting of the kingdom is done
here. The sulphurous and arsenious fumes from these
works have entirely denuded the hill-sides of verdure,
but it cannot be shown that they injure human health.
Among the many inventions for the consumption of
this smoke, are washing it with water, collecting the
sulphurous acid and converting it into sulphuric acid,
and the use of deposit chambers and high chimneys.
These processes may be seen at Hafod, the works of

H. Vivian, M.P. The other excursions on the
Same day include various laige tin works, where the
wnoie of the processes of making the iron sheets and

tinning them may be seen, and the visitors will be
entertained at luncheon by the Worshipful Mayor at his
Cwmbwrla Tin-plate Works

; to the Landore Siemens
Steel Works, where steel is made in gas regenerative
furnaces by the Siemens-Martin process, and hammered
and rolled and tested for rails, armour-plates, ship and
boiler plates, knives, needles, wire, and all other com-
mercial purposes, and visitors will be entertained at
lunch by Dr. Siemens

;
to the Dyffwyn Collieries at

Neath, the Navigation Colliery at Quaker's Yard, the
Penrhiwceiber Colliery, Mountain Ash, &c., the most
important coal winnings in the district, at each of which
places visitors will be entertained. Visitors to Neath
Abbey and district will take luncheon in the ruined
refectory, and those to the Vale of Neath Waterfalls in

the caves. At their Melyn Decorative Tin Works
Messrs. Leach, Flower and Co. will show their extremely
interesting processes and give a luncheon; Mr. J. T. D.
Llewelyn, of Penllergare, will receive 100 visitors at his
ancient and beautifully-situated residence five miles from
Swansea

; and Mrs. Crawshay will entertain on this day
fifty visitors at Langorse Pool, Brecon. The oyster-dredg-
ing expedition in the Bay will start from Swansea Piers,
and visit the Lighthouse Rock and Battery, luncheon being
served on board. The neighbouring works, which
may be easily reached from the town, include the manu-
facture of patent fuel in the old and in a perfectly new
perforated form

;
sulphuric acid, phosphate manures,

cobalt, silver, nickel, lead, spelter, sulphate of ammonia,
oxalic acid, distillation of wood, alkalies, &c., &c.

Applications for tickets for these excursions on Thurs-
day, September 2, must be made not later than the
forenoon of the previous Monday.
Among the special attractions which will take place

concurrently in Swansea are an agricultural show, a
flower show, and especially an exhibition of local pro-

ductions and processes. The exhibition of machinery
will be on an extensive scale, and the greater part will be
in motion. The more interesting portions of the machinery
in motion and the loan exhibition of scientific instru-

ments will be retained as an additional attraction to the
second soiree*

The accommodation in the town and in the picturesque
suburban watering-place of Oystermouth or The Mumbles
is in every way ample, and the hospitality will be gene-
rous, but it would much facilitate the work of the Local
Committee and add greatly to the satisfaction of visitors

themselves if they would give timely and sufficient notice
of their intention to be present on the occasion.

THE HIGH PLATEAUX OF UTAH 1

U NTIL a few years ago the geography of the high
grounds of the western part of North America was

depicted, even on the best maps, in a manner which now
appears almost like a caricature of nature. So much had
been said and written about the Rocky Mountains that

the popular imagination was wont to picture them as a

colossal, rugged, and almost impassable range, extending

continuously down the backbone of the continent, and
serving generally as the watershed between the Atlantic

and Pacific Oceans. The progress of research, however,

dissipated this delusion by showing that, instead of one
continuous chain of mountains, a vast area of country,

extending from the British possessions far down into the
Southern States, has been upraised into elevated plains or

table lands, and that these at various distances have b
ridged up by lenticular mountain-chains, sometimes

parallel, sometimes en Ichelott, and trending generally in

a meridional direction. The term * Rocky Mountains ”

is now commonly restricted to the most easterly line of
1 " Report on the Geology of the Hlfh Ptoteettx o£ Utoh.

'

By CaptTC. E. DuttonTuS.*. GeopepWcel end Geological Sum* of the

Territories J. W. Powell In cfcerge. Cweehiiifton, x8Bo.)
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iountains, which serves as a divide or water-parting

5tween the Atlantic slope and the regions lying to the

jwedt. But though the traditional glories of the Rocky
mountains have thus been dimmed, and though the most
enthusiastic traveller through their still little-known soli-

tudes must in fairness admit that they cannot boast

arhong their innumerable ranges, hitherto visited and
described, one which for variety and majesty of outline

can be named with the Bernese Oberland, yet this merely

nominal degradation is more than compensated by the

discovery that these western territories contain a type of

high' ground to which there is probably no adequate
parallel elsewhere on the face of the globe—a type so

strange and overwhelming in its first aspect,:so weird and
almost incredible in its history, that the ordinary lan-

guage of scenic description fails to convey the impression
which the overawed beholder wishes to produce, and he
finds himself obliged to borrow a new vocabulary, yet
even with its aid is conscious that his narrative, exagge-
rated as it may seem, falls infinitely short of doing justice
to the marvels he has seen.

To the portion of this region which, bounded by the
Colorado Park Mountains on the east and by the ranges
which border the Great Basin on the west, stretches from
Southern Wyoming far into New Mexico and Arizona,
the name of the Plateau Country has been given. It is

drained mainly by the Colorado River and its tributaries.

Its surface at lower levels than 7,000 feet above the sea
is a blazing desert, bright with strange mineral colours

—

glaring red, livid purple, verdigris green, toned white,
and ashy grey. On these plains hardly any vegetation
grows. Not a solitary tree, save here and there a gnarled
cedar, affords a scanty shade, and little but stunted sage-
brush or prickly cactus in scattered tufts varies the eter-

nal monotony of the burning soil. It is a region of
perpetual drought, for the springs are believed not to

average one in a thousand square miles. Yet the land is

traversed by a network of nvers, which, however, wind
along in profound chasms, to be crossed only by the birds
of the air. So deep and sombre are many of these gorges
(that of the Colorado being in some places more than a
mile deep), that the very sound of their running waters
never reaches the level of the plateau above. Only a dim
daylight reaches the bottom, and the stars are said to be
visible in certain narrow gorges at midday. But where
the level of the plateaux rises high enough to condense
some of the moisture which the air-currents carry across
them the verdureless aspect of the lower plains is replaced
by luxuriant forests and open glades carpeted with rich
grass and wild flowers. So colossal, however, are the
table-lands that some of them slope gradually out of the
range of tree-growth to a height of from 11,000 to 12,000
feet above the sea, and almost lie within the limit of
perpetual snow.
So far as yet known, the jPlateau country reaches the

fullest development of its extraordinary features in the
southern portions of the Territory of Utah. This region
was partially explored by Prof. Powell during his sur-

veys from 1869 to 1874, and by the parties under Capt.
Wheeler, especially by Mr. Howell and Mr. Gilbert, whose
published reports form

B
a valuable portion of the third

volume of the “ Geographical and Geological Explora-
tions west of the One Hundredth Meridian,” conducted
by Capt, Wheeler. In 1875 Mr. Powell secured the
services of Capt. Dutton for the investigation of a large
volcanic tract among the Utah Plateaux as part of the
survey under his direction. Capt. Dutton spent the
seasons of 1875, 1876, and 1877 at the task assigned to
him. We have now the result of this labour in the hand-
some quarto volume and beautiful atlas which have just
appeared* This publication is undoubtedly one of the

aI
f best of the many admirable contributions to geology
ch htve recently been made by the official surveys of

tfre United States. With the aid of the letterpress, maps.

and sections any geological reader can follow and realise

to himself the almost incredible magnificence, as well as
simplicity, of the structure of these high Plateaux.
The geology of the area may be briefly described as

presenting a succession of nearly horizontal sedimentary
formations from the upper Carboniferous up to the
Eocene lacustrine deposits of the West, thrown into a
succession of broad folds, cut into segments by a series of
important faults, and overlaid towards the north by vast
sheets of volcanic ejections, the whole of die rocks,
aqueous and igneous, having oeen carved into valleys,

gorges, escarpments, outliers, and isolated plateaux of
the most imposing magnitude.
From the Carboniferous up to the top of the Cretaceous

series there does not appear to be any general physical break
in the continuity of the stratification. The Carboniferous

rocks are only partially exposed, but "their overlying beds
-—the singular deep purple, chocolate, slate, and brownish-
red Shinarump group—attain a greater development,
exhibiting their peculiar regularity of sedimentation and
their sculptured terraces and outliers. These charac-

teristic strata have been classed as Permian or Lower
Triassic, but the researches of last year have, we believe,

brought to light fossils which point unmistakably to their

Permian age. An occasional want of conformability is

observed between them and the overlying Trias, but as a
rule the latter follow without discordance, and rise into

the succession of bright red and orange sandstones and
shales which constitute the great cliff-forming series

throughout the Plateau country. A geologist accustomed
to the scenery of the “New Red” plains of Central
England may find it hard to believe that the Trias
of Western America forms ranges of vermilion-coloured
cliffs 1,000 or 1,500 feet high, projecting in vast pro-

montories, retiring into deep bays, and stretching with the
same brightness of colour and the same regularity of

front for hundreds of miles. No very satisfactory line

has yet been drawn between the Trias and the Jura.

The latter series consists in the Plateau country of two
members, the lower being a massive grey or white sand-
stone of great thickness, the upper a series of calcareous
and gypsiferous shales from 200 to 400 feet thick. This
sandstone, according to Capt Dutton, was laid down
over an area which cannot fall much short of 35,000
square miles, with an average thickness of more than
1,000 feet. Yet so persistent were the conditions of its

deposit that from bottom to top, sometimes through a
depth of nearly 2,000 feet, it everywhere consists of
intricately false-bedded sandstone without layers or
partings of shaly or other heterogeneous matter. From
the Upper Jurassic calcareous^ beds distinctive fossils

have been obtained.

The Cretaceous system presents here the usual massive
development of sandstones and shales which form so
prominent a feature in the geology of the West. The
Lower Cretaceous Dakotah group is recognised by its

lithological resemblance to the corresponding beds in

Colorado and elsewhere, and by the occurrence of species

of Ostrea,
Gryphcea, Exogyra, Plicatula, &c. The over-

lying shales are identified^with the Laramie group, which
the author places as Upper Cretaceous. The whole of
the Cretaceous series is more or less lignitiferous ; 4
considerable number of workable coal-seams in it being

already known. At the close of the deposition of the

Laramie group the first important break in the succession

of the rocks occurs. Extensive disturbance took place

along the old Mesozoic shore-line which now bounds the

Great Basin on the east, and this was accompanied and
followed by such enormous denudation that the Cm*
taceous series, several thousand feet in thickness, was
entirely removed and the oldest Tertiary strata aeeugpi?

lated on the exposed surface of Jurassic beds. Yet, if
local were these movements that in adjacent tracts Am
whole Cretaceous series of the region is pretest «d
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appears to be followed without interruption by a con-
formable suite of Eocene strata.

The geographical changes that closed the Cretaceous
period in the West were among the most important in

the evolution of the American continent. Over many
thousand square miles the door of the sea was raised
into land which has never since been again submerged.
The lacustrine conditions which began in Cretaceous
times now received a far greater development The
waters of the ocean, inclosed into inland seas, from
brackish became fresh, and one or more lakes, of per-
haps even greater dimensions than those of Eastern
America, stretched between the heights of the Great
Basin and the Rocky Mountains for as yet an unknown
distance to the south. The history of these lakes has
been studied by Hayden, King, Powell, and other geolo-
gists, and their marvellously rich ichthyic, reptilian, and
mammalian fauna has been described by Leidy, Marsh,
and Cope. Much remains to be done before the history

can be regarded as even approximately filled in. In the

meanwhile it is certain that this lacustrine area was
undergoing slow subsidence during Eocene time, that

sediment was being continually washed into it from ad-

joining mountains, that eventually 5,000 feet or more of

strata were laid down over its site, and that the area of

fresh water progressively diminished.

A new chapter in this eventful history- is revealed by
Capt. Dutton. He tells how in Southern Utah the

lake, even as far back as the time of the Middle Eocene,
was the theatre of volcanic discharges, and how these,

after vast intervals of quiescence and almost incredible

denudation, have been from time to time renewed down
even to a period so recent that it can hardly be believed

to date so far back as the days of Cortez and the Spanish
Conquest. He shows that this volcanic district discloses

a remarkable variety of phenomena, nearly every form of

eruption being exhibited, and every great group of vol-

canic rocks being represented in it. The earliest volcanic

rocks are tuffs, which he regards as probably derived in

chief measure from the degradation of older lavas and
the deposit of the resulting sediment on the floor of the

lake. The next phase of volcanic activity was marked
by the outpouring of masses of propylite and hornblende-
andesite, and was succeeded by the third and grandest of

all, when floods of trachytes and rhyolites, alternating

with augitic andesites and dolerites, rolled far and wide
over the plateaux. The author is doubtful whether these

extravasations proceeded from /Etna-like summits or

craters, and is rather inclined to look upon the larger

deluges as having issued from local fissures. Certainly

if any true lofty volcanic cones existed, all external trace

of them has been completely effaced by denudation.

The closing event in this long volcanic period, if indeed
the record can be properly regarded as even yet closed,

consisted in the emission of abundant streams of lava

round the laiger areas of previous activity. Capt. Dutton
notices some remarkable examples of a feature which
occurs on a much smaller scale in the volcanic region of

the Rhine and Moselle. The basalt cones and craters

whence the streams have emanated seldom appear at the
base of the great cliffs or at the bottoms of the deep
canons. They are often crowded together near the
crests of the terrace walls, or the lava has broken out
from the face of a wall. They commonly lie near lines

of fault, yet appear almost always on the uplifted instead
of the depressed side of the dislocation. “The least

common place for a basaltic crater is at the base of a
cliff” Among the volcanic masses special attention is

given to the enormous accumulations of conglomerate
and tuff, which cover nearly 2,000 square miles of area,
and range from a few hundred feet to nearly 2,500 feet in
thickness. These vast piles of coarse detritus the author
attributes to the atmospheric disintegration of previously
ttupted lavas, and he describes in detail the process by

which similar conglomerates are at the present moment
being formed by frost, rain, and mountain-torrents. The
highly important observation was made by him among
the older tuffs, that in some places they have been so
metamorphosed that the product of alteration is a rock
possessing all the ordinary characters of a lava.

The chronological sequence of volcanic rocks among
the Plateaux of Utah has been recognised as obeying
generally the order enunciated by Richthofen. Capt.
Dutton, starting from this observed sequence, devotes
two long chapters to theoretical discussion—one on the
classification, the other on the origin of volcanic rocks.
To his work in the field he has added careful labour
indoors, especially studying the microscopical and chemical
characters of volcanic rocks. No one can read his

pages without recognising their suggestiveness, even
though the conclusions reached in them may sometimes
appear doubtfully valid. His remarks upon the texture
of volcanic rocks (pp. 91-99) offer an excellent sample of
his critical treatment. Pointing out how different may
be the texture assumed by the same original magma
according to whether the mass has cooled and consoli-
dated at the surface or beneath it, he is disposed to regard
the intrusive condition as a kind of intermediate stage
between volcanic rocks which have issued above ground
and non-eruptive masses which have remained inactive

deep beneath it, and he regards the porphyritic texture as
especially characteristic of this “qualified eruption.” This
generalisation is only partially supported by the volcanic

history of Britain. Among our older Palaeozoic rocks,

indeed, the intrusive or injected masses very generally

possess the porphyritic structure. But from the time of
the Lower Old Red Sandstone onwards to the Miocene
volcanic period inclusive, the intrusive sheets are for the
most part non-porphyritic, while the porphyritic structure

is found among the superficial lavas. The classification

our author proposes is as follows :

—

ACID SERIES—Group I. Rhyolites.

Sub-group 1. Ncvadite or granitoid rhyolite.

2. Liparite or porphyritic rhyolite.

3. Rhyolite proper, or hyaline rhyolite.

SUB-ACID SERIES—Group II. Trachytes.
Sub-group A. Sanidine Trachytes.

1. Granitoid Trachyte.

2. Forphyritic Trachyte.

3. Argilloid Trachyte.

4. Hyaline Trachyte.

Sub-group B. Hornblendic Trachytes.

5. Hornblendic Trachyte.

6. Augitic Trachyte.

7. Phonolite.

8. Trachytic Obsidian.

SUB-BASIC SERIES—Propylite and Andesite.

Sub-group I. Hornblendic Propylite.

2. Augitic Propylite (?).

3. Quartz- Propylite.

4. Hornblendic Andesite,

5. Augitic Andesite.

6. Dacite or Quartz-andesite.

BASIC SERIES—Basalts.
Sub-group 1. Dolerite.

2. Nepheline-dolerite.

3. Basalt.

4. Leucite basalt.

5. Nepheline-basalt,

6. Tachylite.

The fifth chapter is entitled “Speculation® concerning

the Causes of Volcanic Action.” The author propounds
a very ingenious trial hypothesis, by which he believes

the sequence of volcanic phenomena throughout at leapt

the Rocky Mountain region may be explained. He
assumes that volcanic phenomena are brought about by a
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ocal increase of temperature within certain subterranean

lorizans. But, as he himself admits, this way of putting

he case brings us no nearer to what may be the ultimate

jause of such a local increase of temperature. He seeks

;o prove that all the phenomena of volcanic action point

|to local excitation, and that the observed order of appear-

ance of lavas is what on this view might theoretically be

anticipated. It would be beyond the necessary limits of

this article to follow him into the details of his argument.

But one or two points may be briefly referred to. He
regards lavas as mainly derived not from primeval sub-

terranean magmas, but rather from the fusion of such
rocks as the crystalline schists and sedimentary forma-
tions. In the mechanics of eruptions he believes that the

outpouring of lava does not arise from the expansion of

vapours absorbed within the molten magma, but is merely
a hydrostatic problem of the simplest order—the lava

being forced out by the weight of the rocks overlying its

subterranean reservoirs.

According to this hypothesis two preliminary conditions
are requisite for an eruption of lava—the rocks must be
fused, and their density in the molten state must be less

than that of the overlying rocks. The author regards the
observed order of appearance of the lavas to be deter-

mined by their relative density and fusibility, the more
siliceous requiring a higher temperature to fuse them, and
the more basic, though less refractory, demanding a
higher temperature to give them such a diminution of
density as will permit them to be erupted. At an early

stage of eruption he holds that the acid rocks may be
light enough to be ejected, but are not yet melted, while
the basic rocks may be melted but must await further ex-

pansion by access of heat before they are capable of being
poured forth. Hence some intermediate rock will be
selected as the first to issue, and this rock the author
believes to be propylite. A further increase of tempera-
ture produces hornblendic ajidesite and trachyte, and so
on to the rhyolites, and finally the basalts. All rocks
more basic than propylite are stated to present evidence
of superfusion, these rocks, according to the theory, being
those which possess so high a density as to demand a
much greater accession of heat than that required for

mere fusion, in order that they may become lighter than
the overlying crust, and thus be erupted. Basalt in

particular is cited as an example of a superfused rock.

The author tacitly assumes that the density of a lava
at the time of its outflow is necessarily less than that of
the rocks through which it ascends, otherwise it could
not be erupted. It is a pity that no experimental demon-
stration of this assertion was given, for it forms so funda-
mental a postulate in the hypothesis. But even on the
supposition that the lava is forced out by the descent of
heavier overlying rock, what ought to be found as proof
of this action? Ought we not to meet with abundant
evidence of subsidence at volcanic foci ? Every mass of
lava derived from the local fusion of rocks at no great
depth beneath the surface and driven out by the weight
of rock overlying it, should have an accompanying and
proportionate subsidence of the crust over the site of

its source. Occasional proofs of collapse at volcanoes
have long been known indeed, but admit of other
explanation, such as “ evisceration,” to use Mr. Mallet’s
phrase. Instead of subsidence, the emission of vol-

canic material has generally been accompanied with
upheaval. Capt. Dutton's own magnificent Plateaux of
Utah should furnish copious proofs of a sinking or
sagging of the nearly horizontal strata round the eruptive
vents. But there is no trace of any structure of this

kind in his instructive and carefully-drawn sections.

Again, the alleged superfusion of the basic rocks can
hardly be admitted upon the evidence here brought for-

ward in its support. The fact that thin streams of basalt

have had a greater liquidity and have retained it for much
greater distances than the acid lavas, has long been

recognised. But as Reyer has recently suggested, it is

capable of a different interpretation from that of super-
fusion. The author appeals also to the microscopic
structure of basalt as favouring his view of former intense

ignition. He cites, for example, the presence of glass
particles, the absence of water-cavities, the isotropic base,
the compactness and vitreous structure of this rock. But
are not these characters present in far more striking
development among the vitreous acid rocks, which he
supposes to have had a temperature little more than
sufficient for fusion ? The exceptions which the author
candidly admits to occur in the normal succession of
lavas—basalts, for example, appearing before rhyolites, or
quartz propylite and quartz-andesite simultaneously with
the hornblendic members of their respective groups—seem
fatal to the hypothesis.

From another point of view the idea that the order of

emission of lavas has been determined in the way sup-

posed presents great difficulties. The author affirms that

“we must at least admit that the source of lavas is

among segregated masses of heterogenous materials,”

and he supposes that “ this arrangement would be well

satisfied by a succession of metamorphic strata [gneiss,

hornblendic and augitic schistj resting upon a supposed
primitive crust or magma having a constitution approxi-

mating that of the basaltic group of rocks.” But every
known mass of metamorphic strata presents endless inter-

stratifications of very various materials. By what process
of selection are the elements of these diverse rocks grouped
successively into definite volcanic compounds ? How is

it that out of the simmering subterranean broth just so

much silica and alumina as are needed for one type are

ladled out at one time, while a careful hand is kept on
the lime, alkalies and iron-oxides, only the right propor-

tions being dealt forth for each lava?
The remarkable persistence of type among the different

species of lava all over the world has long been recog-

nised. It is not easy to see how this persistence should
exist, nor why there should not be far more varieties of
lava and transitional grades between the varieties if they
are due to the local melting up of various masses of
heterogeneous materials within the crust.

The volume is illustrated by a'series of heliotype plates,

from photographs taken in the course of the survey,

representing some of the more remarkable external forms
assumed by the sedimentary and volcanic rocks. The
Atlas contains a valuable series of topographical and
geological maps. Among these ’ a relief-map of the
Plateaux, on the scale of five miles to an inch, is

specially instructive. There are likewise two plates of

sections, which bring before the eye in a clear and con-

cise form the structural details of the region. In point

of execution the plates of the atlas are altogether ad-
mirable. In his preface Capt. Dutton states that he
undertook the task of exploration assigned to him with
considerable diffidence in his ability to accomplish it.

He must be congratulated on having achieved a signal

succers. His work bears everywhere marks of the most
conscientious and painstaking industry, great acuteness
of observation, and not a little literary skill in the mar-
shalling and presentation of the facts observed. Let us
hope that the arrangement by which he was enabled to

exchange the routine duties of an army officer for geolo-

logical field-work may be prolonged, and that in further

prosecution of his explorations in the West he may live

to issue other volumes as interesting and valuable as that

which is noticed here. Arch. Geikie

TWO NEW PLANETARY NEBULAE

A PLANETARY nebula in R.A. i8h. 2
5'2m. and

Dec. - 25
0 13' was discovered at the Harvard

College Observatory on the evening of July 13. A second
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nebula was found on the following evening in R.A,
i8h. 4‘3m. and Dec -28° 12'. Both, but particularly the
first, are only minute, and can be with difficulty dis-
tinguished from stars, except by their spectra. The
discovery was not the result of accident but of a search
with a direct vision prism inserted between the objective
and eyepiece of the 15-inch telescope. A star appears as
a coloured line of light, while a planetary nebula forms a
bright point, and is recognised instantly in sweeping.
Many hundred or thousand stars can thus be examined
very rapidly, and a single nebula picked out from among
them. This method promises to add very greatly to the
list of known planetary nebulae, which now number about
fifty* Probably a systematic search for these objects
crossing a considerable part of the heavens will be made
at this Observatory. Our knowledge of that distribution
will thus be greatly increased, and we shall know that
their absence m certain parts of the sky is not due to an
omission to look for them. Any planetary nebula as
bright as a twelfth-magnitude star would probably be
delected by the method proposed. Bright lines or other
peculiarities in the stellar spectra will also be looked for.

Doubt has been thrown on many of the attempts to
measure the parallax of planetary nebulae owing to the
haziness of the borders of these bodies. The minuteness
of the disks of the nebulae noted above could permit their
positions to be determined with great precision, and
would thus show a very minute parallax.

Cambridge, U.S., July 15 Edward C. Pickering

NOTES
An influential committee has been formed from among the

members in the Section of Zoology of the Paris Academy of
Sciences and others eminent in that department, to obtain

|

subscriptions for a medal in honour of M. Milne-Edwards, the
doyen of French zoologists.

A movement has been set on foot to obtain subscriptions to

a memorial fund in honour of the late Rev. J. Clifton Ward,
whose name must be well known to our readers as a working
geologist who made valuable contributions to his science. Mr.
Ward, moreover, 'did great service in promoting a love of science

in Cumberland, and the Association for the Advancement of

literature and Science, for which he did so much, has taken
the fund heartily jip. It ought to receive many subscrip-
tions outside of the Association, and we commend it to the

liberality of our readers. Subscription-* should be sent to

the Rev. Canon Battersby, St. John’s Parsonage, Keswick, and to

Mr. Edwin Jackson, hon. treasurer, Keswick Library and Scien-

tific Society. It is proposed to expend the fund in the erection

of a mural tablet in the church of St. John, Keswick, and the

remainder in laying the foundation of a fund for the education

of Mr. Ward’s two daughters.

In answer to a question in the House of Commons as to the

cause of the delay in the removal of the Natural History Collection
from the British Museum to South Kensington, and when that

removal would be completed, Mr. Walpole said he believed the
delay had been caused by the facts that the building in which
the collection was to be placed was not handed over to the
Trustees of the British Museum until June, and that the grant
made by the Treasury was not sufficiently large to cover the
whole estimated expense for the cost of the removal. He believed
the removal of the mineralogical, geological, and botanical col-

lection would be completed by the end of the year or in the
spring of next year ; and that as far as the zoological collection
was concerned, its removal would depend very materially upon
the grant which theTreasury might feel itself at liberty to make
,or the purpose.

** M present at Beigen for the pur-
P fwoTVin8 ft* embryonic development of the Lemming,

which is likely to prove extremely interesting, because that of
the guinea-pig is so abnormal.'

A few months after Leverrier’s death a commission was
established for determining the best means of protecting collieries

from fire-damp. The Commission has written a very long report

recording the causes of 420 accidents. Sixty-four projects pre-

sented by private individuals have been examined, and some new
instruments have been designed and are being constructed, via.,

an anemometer by Vicaire, a manometer by Le Chatellier, and a
registering apparatus for the quantity of air introduced into the

galleries. But the composition of coal explosive dost has not

been determined, nor the extent of its influence on catastrophes ;

the chemical analysis of Grisau has not been completed, and the

salvage question has not been exhausted. The only substantial

benefit is a compilation of mining regulations and a series of

[

propositions which have been transmitted to the French Ministry,

and will be laid before Parliament next session.

The detailed programme of the annual meeting of the Iron

and Steel Institute, to be held at Dusseldorf on August 25, 26,

27, and 28, is now published. The proceedings commence with

a concert at the Tonhalle on Tuesday evening, August 24. On
Wednesday there is to be in the morning a general meeting of

members at the Tonhalle, where the institute will be received by
the local authorities ; in the afternoon a visit to the exhibition

and to works near Dusseldorf ; and in the evening the annual

dinner of the institute at the Tonhalle. On Thursday and

Friday there are to be general meetings in the morning for the

reading and discussion of papers; the afternoons are to be

devoted to excursions by special trains to various iron and steel

works in the neighbourhood of Dusseldorf, followed by concerts

in the evenings. The whole wr
ill be brought to a close by a

Rhine excursion on Saturday, which is timed to bring members

by 10.30 p.m. to Cologne, Rolandseck, Bingen, and

Coblcntz. The general secretary is Mr. J. S. Jeans, whose

address up till August 19 is 7, Westminster Chambers, Victoria

Street ; and after that date, Tonhalle, Dusseldorf,

Tiie Aldini gold medal (worth 1,000 lire) will be awarded by

the Academy of Sciences of the Institute of Bologna to the best

memoir on galvanism (animal electricity). Memoirs to be

written in Italian, Latin, or French, and sent in before June 30,

1882.

The Beneke prizes (first, 1,700 marks; second, 60 marks) of

the Philosophical Faculty of Gottingen University are offered

for investigation, theoretical and experimental, of diffraction

phenomena in the case of non-homocentric light sources, a?,

especially, a circular and a square luminous surface of uniform

brightness of the emitted simple or compound white light.

Memoirs to be written in German, Latin, French, or English,

and sent In before March u, 1883.

A new process for obtaining stereotypes for printing has been

discovered by M. Emile Jeannin, a sculptor of Paris, who pro-

poses to employ for that purpose the material known os celluloid.

The process of preparation takes only half an hour, when the

types are once set up, and the plates thus produced are remark-

ably suitable for working on cylinder machines running at a high

speed, being very light, flexible, and very durable. In this last

respect indeed they surpass metal plates, affording, it is said,

50,000 impressions, whereas even an electrotyped copper plate

backed with lead will only last for 30,00a

The astronomical obscrvatoiy established on the Trocadtfro,

is not the only scientific establishment which has found a home
in the palace of the last Universal Exhibition. A number of

microscopes have been arranged in a special room for the benefit

of public instruction. The instruments lent by M. Joubert

have been placed on the top of one of the towers, where a Eft
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litte .arranged for helping visitors to find their way to tbit

cttlted situation.

A very curious telephonic experiment has been made in

Switzerland on the occasion of the Federal flte of singers. A
telephone had been placed in the Ziirich Festhalle and two con-

ductors connected with the Bile telegraphic office, where a large

audience had congregated. The distance from Bile to Ziirich

if about 80 kilometres. The Bile audience enjoyed the singing

about as well as if they had been placed in the upper circle of an

ordinary Opera House. At the end of the performance they

proved their satisfaction by clapping hands, which the tele-

graphic wires transmitted with perfect fidelity to the Zurich

performers.

A credit of 25,000 francs has been voted by the French

Parliament for establishing, on solid foundations, one signal at

each extremity of the Melun base line, which was used by

Ddambre for measuring the distance from Dunkerque to Per*

pignan, and establishing the length of the metre. This operation

was'begun by Ddambre and Laplace on 17 Vendemaire, An VI.

(October 1797) and terminated in six weeks. This base has a

tagth of 6,000 toises, and was situated on the margin of a public

rodd going from Lieusaint to the crossing of the Brie and Paris

roads.

A strong shock of earthquake was felt at Smyrna at 5. 10 a.m.

on July 29. The walls of the telegraph office were split in two
or three places. Four or five houses were thrown down, and
many others were much damaged by the oscillation. Two of the

inhabitants were killed, and five or six injured. Much damage

bar also been done in the country near Smyrna. At Bumabat
the shock caused eleven houses and several cafes to fall in. Two
minarets were also thrown down and two people were killed, and
ten more or less injured. Slight shocks continued to be felt

from time to time.

The new edition of the “Guide to the Gardens of the Zoolo-

gical Society ” brings the notices of the tenants of the Gardens up
to the latest date. Mr. Sclateris name as editor of the Guide is

a sufficient guarantee for its accuracy, while the numerous illus-

trations render it both attractive and instructive. By means of

this very cheap Guide a visit to the Gardens will be rendered

doubly enjoyable and profitable.

The Gardeners' Chronicle
,
in advocating the establishment of

school gardens where practicable, as an instrument of useful

scientific education, refers to the success of such gardens in

Bavaria, Belgium, Sweden, and other countries. In Sweden
alone there are nearly 2,000 school gardens.

Wa have received a copy of the American Antiquarian, No, 3,

voL il., published at Chicago by Jameson and Morse, and edited

by the Rev. S. D. Peet. It seems to us to be doing useful work
in collecting information on early America, though several other

serial publications in the States are doing the same thing to a
greater or less extent Excessive subdivision of labour of this

kind in any special department is apt to embarrass the student.

The subject of a depraved taste in animals is an interesting

one, which has not been studied as much perhaps as it might.

In human beings it would seem to depend on ill-health of either

body or mind, but in animals it would seem as if it might be
present and the animal enjoy good health. One remarkable
instance in an herbivorous animal we can vouch for. It occurred

in a sheep (hat had been shipped on board one of the P. and O.
steamers to help to supply the kitchen on board, but while

fattening it developed an inordinate taste for tobacco, which it

would eat in any quantity that was given to it. It did not much
am forxdgprt, and altogether objected to burnt ends; but it

,
Would greedily devour the half-chewed 'quid of a sailor or a

handful of roll tobacco. While chewing there was apparently

no undue flow of saliva, and its taste was so peculiar tint most
of the passengers on board amused themselves by feeding it, to

see for themselves if it were really so. As a consequence,

though in fair condition, the cook was afraid to kill the sheep,

believing that the mutton would have a flavour of tobacco.

Another very remarkable case has just been communicated to us

by Mr, Francis Goodlake *. this time a flesh-eating in

the shape of a kitten, about five months old, who shows , a
passionate fondness for salads. It cats no end of sliced cucumber
dressed with vinegar, even when hot with cayenne pepper. After

a little fencing it ha3 eaten a piece of boiled beef with mustard.

Its mother was at least once seen to eat a slice of cucumber
which had salt, pepper, and vinegar on it. The kitten is

apparently in good health, and its extraordinary taste is not

easily accounted for. Even supposing it once got a feed of

salmon mayonaise, why should it now select to prefer the dressing

to the fish ?

The American JournalofMicroscopy and Popular^Science(yoh

iv., 1879/ of which is before us) is now published monthly.

Besides various original articles, some of which are illustrated, it

contains from time to time abstracts of the transactions of many
of the microscopical societies of the United States. This journal,

without aiming at a standard to be compared with the European
journals relating to microscopical science, seems to perform its

part well, and we are glad to know that it hag done much to

encourage the use of the microscope in the States. We may
trust soon to see Borne results /rom all this work, and to find

the chief articles in the American Journal of Microscopy the

result of original researches among the minute algae, fungi,

rhizopods and infusoria of America, and that the extracts from
the various European journals may be relegated to a second

place. There is without doubt an abundant field for work of

this nature in America—witness Lcidy*s volume on rhizopods

—

nor do we understand why the labourers should be so few.

The Ceylon Observer has published letters from Mr. Morris,

who was recently transferred to the Botanical Gardens, Jamaica,
detailing his recent experiences with regard to the cultivation of

cinchona, and his views on the coffee-leaf disease in Ceylon.

He still maintains the usefulness of dusting with lime and
sulphur.

Further rich discoveries of gold are reported to have been
made in Northern Queensland and Tasmania. It is also stated

that gold has been discovered under the basalt in the Brook
Mountains, in New South Wales, the first instance of the kind

in the colony.

In a memoir published by the Revue Scientific*, M. Ernest

Maindron, archivist of the Academy of Sciences, shows that the

Academy is possessed of an income of 116,000 francs, to be

awarded in about thirty prizes, of which the periodicity varies

from one year to ten.

From the Fifth Annual Report of the Hertfordshire (formerly

the Watford) Natural History Society, we are glad to leam that

that society is now prosperous, its membership having greatly

increased during the past year.

The Proceedings of the Nottingham Literaryand Philosophical

Society for 1879-80 is mainly occupied with the president’s (Rev.

R. A. Armstrong) address on “What is Science?” papers on
“ Sandstones,” by Mr. J. H. Jennings ;

“ Philosophy in the

Middle Ages,” by Mr. G. B. Kidd; and “Structure of Mole-
cules,” by Mr. J. J. Harris Teall. A large number of lectures

on scientific subjects were given during the session, and several

special papers read in the Natural History Section.

The Transactions of the Norfolk and Norwich Naturalists

Society for 1879-80 contains a favourable report of tyo pi$setxt
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condition of the Society. The address of the president, Mr. T.

Southwell, is on the Extinction of Native Races. Among other

papers of interest are: ** Notes on Collecting Lepidoptera in

Norfolk, 1878,” by Mr, F. D. Wheeler; “ Discovery of Remains
of Emys Maria in the Mundesley River-bed/' by Mr. H. B.

Woodward ; The Bird*Life and the Geology of the Shiant

Isles, by Mr. wHarvie-Brown and Prof. Heddle respectively

;

Notes on Hawking in Norfolk, by Prof, Newton and Mr. J,

E. Harting; Ornithological Notes and Meteorological Obser-
vations.

The Proceedings of the Liverpool Naturalists Field Club for

1879-80 contains notes of the excursions and meetings of the

Society. The only papers given are by the president, the Rev.

H. H. Higgins, one being “ Biographical Sketches in Zoology,

from its Origin to its Union with Botany in the Science of

Biology.”

The additions to the Zoological Society's Gardens during the

past week include a Macaque Monkey {Macacos cynomolgus)

from India, presented by Mr. J. Anson ; a Side-Striped Jackal

(Cants lateralis) from East Africa, presented by Commander
Owen, R.M.S. Anglian ; aCommon Ocelot {Pelts pardalis) from

Mexico, presented by Mr, A. L. Schiitte ; two Common Pea-

fowls {Pave cristata) from India, presented by Mrs. Joseph

Hoare ; four Globose Curassows
(
Crax globicera

)

,
& Little Guan

( Ortalida motmot) from British Honduras, presented by Mr. F.

P. Barlee, C.M.G. ; ten Amaduvade Finches {Estrelda atnan

dava) from India, presented by Mr. J. W. Wilson ; a Mississippi

Alligator {Alligator mississippiensis) from North America, pre-

sented by Mr. T. L. M. Rose ; two Horrid Rattlesnakes (Cro-

talus horridus) from Nicaragua, presented by Messrs. Holt,

Lord, and Co. ; an Anaconda {Eunectes munnus

)

from South

America, presented by Mr. G. H. Hawtayne
;
a Bonnet Monkey

{Macacos radiatus) from India, an Arctic Fox {Canis lagopus)

from the Arctic regions ; a Nilotic Crocodile {Crocodilus vul-

garis) from Africa, deposited ; a Nylghaie {Boselaphus pictus)

from India, a Collared Peccary {DicotyUs tajafu) from South

America, two Common Otters {Lutra vulgaris, Jv.), British ; a

Ground Hombiil {Bucorvus afyssinicus), an Elate Hombill

{Btueros elatus) from West Africa, a Virginian Eagle Owl {Bubo

virginianus) J from North America, a White-necked Crow
{Corvus scapulatus) from Africa, purchased; a Collared Fruit

Bat {Cynonycteris collaris), born in the Gardens.

ON CURRENTS PRODUCED BY FRICTION
BETWEEN CONDUCTING SUBSTANCESt

AND ON A NEW FORM OF TELEPHONE
RECEIVER 1

TN a communication to the Royal Society of Edinburgh of date

January 6, 1879, I showed that “electric currents were
produced by the mere friction between conducting substances.”

The existence of these currents can be easily demonstrated either

by a telephone or a Thomson’s galvanometer. I have since

found that these currents are, for all pairs of metals which I have
yet tried, in the same direction as the thermo-electric current
got by heating the junction of the same two metals. They are
also, approximately at least, stronger in proportion as the metals
rubbed are far apart on the thermo-electric scale—the strongest
current, as far as 1 have yet observed, being got by rubbing
antimony and bismuth together. These observations clearly

point to a thermo-electric origin for the currents; but it is

possible that they may be due partly to the currents suggested
by Sir William Thomson as the cause of friction, and partly,

also, to contact force between films of air or oxide adhering to

the surfaces of the metals.
Having ascertained that these friction-currents are of some

strength and fairly constant, I proceeded to make several kinds
of machine for producing currents on this principle. One of
them consists of a cylinder of antimony, which can be rotated
rapidly, while a plate of bismuth is pressed hard against it by a

to M.yfc .sS**
* Ed‘nb"*h **

stiff spring. When this machine is included in the same circuit
with a microphone and a Bell telephone, the current got from it
is quite sufficient to serve for the transmission of musical sounds
and also loud speaking. The transmitter, which I have foundl
most serviceable in my experiments, is made by screwing twoj
small cubes of gas-carbon to a violin, and placing between
them a long stick of carbon pointed at both ends, the points!

being made to rest in conical holes in the carbon cubes, Tho
looseness of the contact is regulated by a paper spring. This]
forms an excellent and handy trasmitter for all kinds of musical
sounds, and also serves very well for transmitting speech.

]

Seeing that friction between metals clearly produces a currentJ

it seemed natural to inquire if the converse neld good, that isJ

if a current from a battery sent across the junction of two metahj
affected the friction of the one upon the other. I have tested

for this in & variety of ways, and the results obtained leave mef
in doubt whether to attribnte them to variations in the frictional

or to actual sticking produced by fusion of the points of contact
through which the current passes. The most noticeable effect i

produced when one of the rubbing bodies is a mere point, an*
the other a smooth surface of metal. This led me to make i

modification of the loud-speaking telephone of Mr. Edison, ii

order to get audible indications of changes of friction produce*
by the passing of a variable current. It consists of a cylinde
of bismuth accurately turned and revolving on centres. Th
rubbing-point is made of a sewing-needle with its point bent a
right angles, and its other end attached to the centre of th{j

mica disk of a phonograph mouthpiece. It is evident that thii

is only a loose contact, which can be perpetually changed||
When this apparatus is included in the circuit with the violins

microphone and three or four Bunsen cells, the violin sounds|
as was to be expected, are heard proceeding from the loose*

contact, even when the cylinder is not rotated. They are in*

creased, however, in a remarkable degree by rotating thl
cylinder slowly, so much so that a tune played on the violin can£
with proper care, be distinctly heard all over an ordinary room.*
With regard to the explanation of this effect, it is evident, tiu$

electrolysis can in no sense come into play, as is supposed to bti

the case in Edison’s instrument. I am inclined to look for thl
explanation rather in the direction of the Trevelyan rockeif
although the circumstances are considerably different in the twi
cases. In the rocker we have the heat passing from a mass 4
hot metal through two points of support to a cold block, wherqh
as, in the other case, the heat is only intense at the points <jfl

contact, the rest of the metals being comparatively unaffected^

The variations in the current produced by the transmitting

microphone must cause corresponding variations in the heat oft

the point of contact of the needle with the cylinder, and this

again produces a mechanical movement of the pressing point, at

well as of the air surrounding it, sufficient to give forth sound*
waves. If such be the case the effect should be different for

different metals, those answering best which have the lowest

thermal conductivity and also the lowest specific heat. That this

is really so is shown by substituting cylinders of other metals fot

the bismuth, all other things remaining the same. In this wa]
I have compared lead, tin, iron, copper, carbon, and find tha
they all give forth the simple loose contact-sound when tin

cylinder is stationary, but that it is only with bismuth tha
there is any very great intensification of the Bound when tin

cylinder is rotated. Now, by consulting the appropriate table

I find that bismuth is a fraction lower than any other commoi
metal in specific heat, while it is much below them all in therma

conductivity. This seems to bear out my explanation to I

certain extent. •

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE

Cambridge.—The subject for the Sedgwick Prize essay, 1883,

is “The Classification of the Cambrian and Silurian Rocka.’
1

The prize is open to all graduates of the University of Cambridge
who have resided sixty days during the twelve months precediufi

October 1, 1882. The essays must be aent in to the Registn^1

)

on or before October 1, 1882.

SCIENTIFIC SERIALS
Proceedings of the Academy of Nattered Sciences of Philo,

delpkia. Part i, January to April—Thomas Meehan, of

disarticulating branches in Ampelopslc (the annual growth Is die
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ticuUted at just one node above that one made the previous

sir, the branch thus gaining but one node in the year. This

iminds one of the South Pacific Vitis, which produces tubers

l the end of the branches, and at the end of each season dis-

ticulates them),—-On germination in acorns (in Quercus wrens*

Er. Mozyck has noticed that the two petioles instead of being

Sort were produced to a length of i& inches before the plumule

id hypocotyledonary portions of the young plant commenced

Ur growth, and a small tuberous projection nearly one-fourth

fcsizg of the acorn preceded the growth downwards of the

Hide and upwards of the plumule. The cells in all of these

En gorged with starch).—Dr. Leidy, notice of Filaria immitis

L the dog, and on a Filaria reported to have come from a man.
i»W. N. Lockington, on the Pacific species of Caulolatilus.

—

kdlprin, Angelo, on the stratigraphical evidence afforded by the

rtiary fossils of the peninsula of Maryland.—J. S. Kingsley,

irdnological notes : I. (chiefly relates to the genus Thelphusa,

ascribes two new species from Ceylon and one from West
pica ; also a new species of Dilocarcinus. II. Revision of the

Uasimi, plates 9 and 10).—Dr. Allen, description of a foetal

klrus, and on the mammae of bats.-^Dr. R. Bergh, on the

kdibranchs of the North Pacific Ocean, with special reference

J
those of Alaska, Part 2, plates 1 to 8.—Howard Kelly, on a

irtorius muscle in the gorilla. This muscle was reinforced six

Idles from its origin by a muscular slip a quarter of an inch in

teadth ; it arose at the lower part of the middle third of the

emur, between the origin of the quadriceps extensor and the

ssertion of the adductors joining the sartorius opposite the knee
»nt.—J. II. Redfield, on Rociulia patens (Nuttell), decided by
Ir. Gray to be Echinospermum Jloribundutn .—Report on plants

itroduced by means of the International Exhibition 1876.
*

" Bulletins dc la Sociitl d'Anthropologic dc Faris
t
tome 3, fa^c. I,

(58o.—The present number contains the address of M. Sanson,

Kent of the Society for 18S0.—A communication from M.
igazza, on the Lapps.—A paper by M. Emile Goldi, on the

ligration of races in Egypt, which gave rise to an animated dis-

lussion, in which Mad. C. Royer opposed the author’s view of

he Asiatic origin of the Egyptian races.—M. Topinard proposed
lew methods for obtaining means.differing from those suggested

jjy M. Broca, which he considers to be based upon too small

lumbers.—M. Robin, Inspector of Primary Instruction in the

^epartement de Loir-et-Cher, invites the attention of the Society

o the question whether it would not be desirable, to require from
eachers in the public schools reports of the stature, growth, &c.,

tf the pupils under their observation. M. Broca was of opinion
;hat anthropological characteristics are of little value except in

he case of adults, and that the important question of growth can

foly be satisfactorily considered when large numbers of children

Ire simultaneously submitted to observation.—This number of the
BullJins devotes nearly seventy pages to the reprint of the
Inventory of the Megalithic Monuments of France,” in which

ve have the combined result of the carefully-conducted observa-
ions of the General Commission for the registration of these
^mains, which was formally appointed by the Minister for
fublic Instruction in November, 1879. In this survey the
buntry was divided into six sections, each of which was placed
mder the direction of one of the commissioners, while the
leneral work was further subdivided into two groups, those of
rattle boulders and megalithic monuments.—The last paper, by

fL Paul Broca (on a new instrument invented by himself, and
famed “le goniom&trc d’inclinaison et l’orthogone ”), has !a

pecially melancholy interest from the fact that it is connected
irith some of the latest work done by this eminent savant before
[is death.

|

Journal of the Franklin Institute
, July.—The belt-dynamo-

beter of Dr. C. W. Siemens, by R. Briggs.—High railway

>f a gjfcle, by L. D’Auria.—A new pendulum suspension, by L,
EL Jpellier,—The puddling process, past and present, by P.
fcoakrts, jun.

* Bulletin de VAcadhnte Royale des Sciences {of Belgium),
No. 5.—On a whale caught on the coast of Charleston (South
£ftrcuiiia) on January 7, 1880, by M. Van Beneden.—An
replication of accidental images, by M. Plateau.—Note on the
nomination of mines with phosphorescent sulphides, by M.
Montigny.^Researches on the property possessed by solid bodies

of welding by the action of pressure, by M. Spring.—On the
line of (so called) helium, by Abbd Spde.—Excretory apparatus
of the Trematodes and Cestoides, by M. Fraipont.—-Discovery
of haemoglobin in the aquiferous system of an Echinoderm, by
M. Foeltinger.

SOCIETIES AND ACADEMIES
Edinburgh

Royal Society, June 21.—Prof. Maclagan, M.D., vice-

president, in the chair.—Prof. Chrystal read a paper on a dif-

ferential telephone, and on the application of the telephone to

electrical measurements. A differential telephone was exhibited.

It differed from an ordinary telephone in much the same way
that a differential galvanometer differs from an ordinary single-

coiled one. Two thin wires were twisted together and wound
round the magnet in the usual way. It was shown that when
an interrupted current passed in opposite directions through the

two coils of the differential telephone no sound was heard. In
using the instrument, its two coils were put into the two branches

of a multiple arc, which was inserted in the circuit of the inter-

rupted current. The interrupted currents of the two branches

passed in opposite directions through the coils. The condition**

for perfect compensation were not only that the resistances of

the two branches must be equal, but also that their co-efficients

of self-induction must be the same. If only one of these condi-

tions v, as fulfilled a minimum of sound could be got, but absolute

silence was impossible. The necessity for this twofold adjust*

ment had not l>cen hitherto sufficiently recognised ; and it*was

to its neglect that the main difficulties in using Hughes’ in-

duction-balance were no doubt to be referred. Some years

ago Trof, Chrystal had worked out the mathematics or the
subject, but had been unable till recently to corroborate his

results by experiment. IYof . Chrystal then proceeded to indicate

how such a differential telephone could be applied to the
measurement of coefficients of self-induction in terms of an
arbitrary unit. Two coils were prepared of exactly the same
resistance, but one was so wound as to have practically no self-

induction. The self-induction of the other was the arbitrary

unit mentioned above. In the rough model shown, two coils,

whose distance apart could be varied at will, were intro-

duced into each branch of the multiple arc above referred

to, and were first adjusted so as to produce perfect com-
pensation in the differential telephone. The other two equal
resistance-coils were then introduced, one into the circuit of each
induction pair, with the necessary effect of destroying the com-
pensation. By a readjustment of the induction of one of the pairs,

compensation was again secured, the change of distance of the
coils of the altered pair corresponding therefore to the arbitrary

unit. The two single coils were then removed, a fresh compen-
sation obtained by alteration of the other induction pair, the
single coils again introduced, a fourth compensation effected

and a second stage reached in the formation of a graduated
scale of self-induction in terms of an arbitrary unit ; and so on
till a complete scale was formed. Prof. Chrystal further pointed
out how his instrument might be used for measuring capacities
and for investigating the real nature of the opposition offered b

/

electrolytes to the passage of electric currents.—Prof. Tait

communicated a paper on the determination of the specific heats

of saline solutions, by Mr. Thomas Gray, B.Sc.—Mr. J. V.
Buchanan described a “navigational sounding-machine” of very
simple construction. A glass tube, closed below by a plug kept
sufficiently tight by a close-fitting india-rubber band, was pro-
vided above with a peculiarly-formed capillary orifice. The
tube was first allowed to fill with air, and then sunk to the
required depth in the sea. The air was compressed under the
increased pressure, and the water began to trickle in from
above. The quantity of water which so gained admittance
was the datum from which the pressure, and therefore the
depth, could be calculated. The water was removed by
taking away the bottom plug ; and the instrument was
once more in a state suitable for use. Mr. Buchanan
also communicated some experiments on the compressibility of

glass. The value he obtained was greater than that obtained by
Grassi by 2} per cent.—Dr. Mactarlane read a short paper
entitled *

* Suggestions on the Art of Signalling.” He advocated
the use of three qualities or symbols in preference to the dot-and-
dash or two-symbolled alphabet of Morse, arguing that such a
system would be found more rapid than the latter.—Dr. R. M.
Ferguson communicated a note on the wire telephone, following



332 {August 5, ]

NAT^TJRE
up the results obtained formerly by himself and those more
recently arrived at by Preece and Chrystal. He showed that the

sound emitted by a stretched iron wire through which an inter-

rupted current was passing varied {in a remarkable way with

temperature, reaching a most evident maximum about a dull red

heat. This variation he regarded as being in some way con-

nected with the magnetic properties of iron, and on that ground
criticised Prof. ChrystaTs explanation of the De la Rive pheno-
menon as being due to rapid contractions and dilatations of the

thin wires through which the current passed. In the remarks
which followed Prof. Chrystal admitted the influence of mag-
netism in the case of the iron, a thick wire of which was as

efficient as a thin wire ; but in the case of what are usually

reckoned non-magnetic metals, only thin wires of which are

efficient for reproducing continuous sounds, he still thought that

the true explanation was to be found in their changes of length.

The altogether peculiar action of iron—though probably^nickel

aud cobalt would have a similar action—seemed to hinfrather

to favour this view than the other.

Boston, U.S.A.

American Academy of Arts and Sciences, June 9.—Prof.

Joseph Lovering, vice-president, in the chair.—Dr. A. Auwers
of Berlin, and Prof. Descloizeaux of Paris, were elected Foreign

Honorary Members.—The Rumford medal was conferred on
Prof. Josiah Millard Gibbs for his researches in thermodynamics.

—The Ifon. Charles Francis Adams resigned the office ofpresident

of the Academy, and Prof. Joseph Lovering was elected to the

chair.—Dr. Oliver Wendell Holmes was chosen vice-president,

Profi Josiah P. Cooke corresponding secretary, and Prof. John
Trowbridge recording secretary.

•*ed} then it slackens, .taj*, and turns in the op
polaF^V?11 > action is reversed in turn, and so on.
by Monties of the inductors are reversed.—Researches on c

formatP^* HUutefeuille and Chappuis, The tension of

creases?®**01' 9^ 0Z01'® iu oxygen under the silent dischan
a _ rnnirllv until fall nf ! m.

note on the ifcby M. Tommasi.—Observations on M. Botur]

retrieff.—OniWl^ate action of bromine on malonic acid, \

their sulphates^?1® molecular heat and volume of rare earth)

fermentation ofgk by MM. Nilson and Petcrsson.—On a
fermentation in oixlucose, by M. Boutroux. What he called

—Absorption and ekote on March 4, 1878, he now callsglm
Yung. Absorption tfciniination of poisons in cephalopoda, h
(very weakly by the »kes place most promptly by the brai

the substances. Elimimli^in), and according to osmotic pow
liquid,—Velocity of transni^op by the liver and the sac of 1

nerves of the lobster, by MMs-isrioa of the motor excitation i

about 6m. per sec. at + io° & Fredericq and Vandevelde.

+ iS° to + 2o\—On the differ&K +, 12
* 0 ., and 10 to X2i

small luminous surfaces, by M. Clu&ntial sensibility of the ey

nated surfaces are diminished the povPtpeutier. As the two u
greatly increases.—Contributions to palmer of distinguishing

—The Loire, the I.oiret, and subterraneaif^ozoic flora, by M.
of Orleans, by M. Sainjon.—On the bed \purrents of the V
Ilassi (Algerian Sahara), by M, Rolland.—Oaf cut flints s

obtaining photographic negatives in a free baUwthe meal

Desmarets. In a recent ascent he used an obturation, b)

Janssen’s. v^or lik«

Gottingen m

Paris

Academy of Sciences, July 26.—M. Edm. Becquerel in the

chair.—In name of a committee lately formed, M. de Quatrefages

asked the Academy to open a subscription with the view of strik-

ing a medal in honour of M. Milne-Edwardes’ services to science.

Agreed.—Apparatus for measuring the heat of combustion of
gases by detonation, by M. Berthelot. It consists essentially of

a bomb suspended in a calorimeter.—On the dissolution of

chlorine in water, by M. Berthelot. Ilis observations point to

the existence of a perchloride of hydrogen, probably a tri-

chloride.—On the theory of the sines of superior orders, by M.
Villarceau.—On the same, byM. Farkas.—Substances addressed
to the Museum mistakenly as meteorites, by M. Daubree. Most
frequently thejr are scorize from works, and pyrites ; but iron

ores and a variety of substances are sent, ana the senders are

often men of scientific note. Bolides are often thought to fall

near, while really far away.—On the successive transformations
of the photographic image by prolongation of the luminous
action, by M. Janssen. Beyond the second neutral state he gets

a second negative image (requiring a million times the luminous
intensity for the first), and a third neutral state, with uniform
dark tint.—Report on the project contained in documents de-

posed by M. de Lesseps for the intcroceanic canal. T his

reviews the past history of the question.—Report on a memoir by
Dr. Companyo, entitled u Project of Organisation of the Service

of Health of the Panama Interooeanic Canal,” by M. Larrey.

—

M. Boutigny described some new experiments on the spheroidal

state.—Chi the transformation of linear differential equations, by
M. Appell.—On a property of algebraic functions and curves, by
M. Pickard.—On the causes or interior alteration of steam
boilers, by M. Lodin. From experiments with iron wire in

sealed tubes holding various waters, he finds the predominant
cause of oxidation to be the oxygen of dissolved air, and that

this is not more intense in the case of distilled water than of
calcareous, but the opposite. The action of some disincrustants

is studied.

—

On a method of direct autocollimation of objectives

and its application to measurement of indices of refraction of

the glasses composing them, byM. Martin.—On the employment
of the spherometer, by the same. He has improved it m certain

points.—On the causes of terrestrial magnetism, by M. Lem*
strom. He magnetises a vertically-suspended bar of soft

iron, by rapid rotation of a paper tube, with two con*
centric walls round it. The era lie supposes sfanUarfy
magnetised by rotating in a space <rf ether.—On an etectro-
aynamic paradox, by M. G&urd-Lescuyer. When the current
of a dynamo-electric machine (Siemens) is sent into a magneto*
ewetric machine (Gramme), the latter moves with isemstag

Royal Society of Sciences, April 7.—On the condition

geysers, by H. O. Lang.—On the extension bf Abel’s theory

to integrals of any differential equations, by L. Koenigsberge*
May 1,—Notices on some Australian volatile oils, bv Ba.1

}

von Muller.—Analysis of electric discharges, by W. Holtz.—*
improved centrifugal machine for schools, by the same.

June 5.—On three-point contact of curves, by H. Schubert
On those algebraic equations* between two variable quant!
which allow a number of rational univocal reversible transfori

'

tions into themselves, by G. Hettner. ;

July 3.—Voltaic element of aluminium, by F. Wohler.—

*

j

the functions which arise by inversion of solutions of lin

differential equations, by L. Fnchs.—On algebraic logarithx

integrals of non-homogeneous linear differential equations, by
Koenigsberger.—On a new arrangement of the magnets of
galvanometer, by K. Schering.

j
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ANCIENT GEOGRAPHY
4 History of Ancient Geography among the Greeks and

Romans from the Earliest Ages till the Fall of the

Roman Empire. By E. H. Bunbury, F.R.G.S. With

Twenty Illustrative Maps. Two Vols. (London : John

Murray, 1879.)

THIS is one of that class of monumental and scholarly

works which have almost died out in these days of

nultitudinous magazines and rapid publication, when

authors have not patience to wait the completion of a work

)efore they begin to publish. Mr. Bunbury ’s work is the

ask ofa lifetime, and he well deserves the laurels bestowed

ipon him by the Geographical Society. It is both scholarly

rnd scientific, the product of patient, wide, and thorough

esearch, and treats a complicated subject with such com-

jleteness, clearness, and sound sense, that it is difficult

,0 see how it can be supplemented or superseded. Much
ras been written on the subject of ancient, and especially

:lassical geography, in Germany and France, and with

ill that has been written Mr. Bunbury is evidently

amiliar ; his work, however, is in some respects superior

,0 anything that has preceded it. His method is

.horoughly scientific ; he wastes but little space in

mdeavouring to extract a grain of sound geography from

1 bushel of legendary chaff, as so many of his pedantic

predecessors have done. He weighs his evidence with

•igid impartiality, is never content with second-hand

luthorities when the originals are attainable, and accepts

10 conclusions of previous writers unless led thereto by

lis own researches. He is thus compelled to reject much
hat has been hitherto accepted by those who have written

m the subject.

Mr. Bunbury’s book is no light reading. To do it

ustice requires long and patient study, and to review it

ully and fairly would require the scope of a Quarterly.

Every page bristles with learned notes, which cannot be

d over except at the risk of losing some important

in his well-knit narrative and close argument,
les the foot-notes there are appendages of larger

3 to each chapter, in which disputed questions are

ssed, and the scattered fruits of long research

;ht together. As the work is a History of Geo-
ly among the Greeks and Romans, the geographical

ledge of Egyptians, Jews, and Phoenicians is dis-
\

•d in a brief introduction. We should like to see Mr.
ury treat the geography of these two last interesting

es in the same thorough manner as he has done that

e Greeks and Romans, and free it from the accre-

conjecture and fable that have encrusted it.

git /Id be a matter of great interest if scholars
ptent as Mr. Bunbury has shown himself to be in

El department would bring together for us in an

% compact and accessible form all that is known of

knowledge of geography possessed by all the old

oswho have left a literature. The Chinese especially,

slieve, had a much more extensive knowledge of the

•aphy, not only of Continental Asia, but of the Asiatic

ipelago, than any but a few special scholars have

Vol. xxii,—No. 563
1

an idea of. It i9 a pity also that our Celtic and Teutonic

forefathers had no permanent means of recording the

tale of their wanderings westwards from their Asiatic

fatherland; but surely the experiences they met with

during these wanderings have left some impressions upon
their extensive folk-lore. Still the first beginnings of

solid geographical knowledge and theory rest with the

Greeks and Romans, and even in a complete History of

Ancient Geography everything must be made to centre

in them.

Of course Mr. Bunbury in carrying out his weighty

task is compelled to speak of the knowledge which those

two peoples were likely to acquire from the nations

with whom they came into contact, the Egyptians, the

Carthaginians, the Persians, and the Indians. His dis-

cussion of the extent of the ancient Egyptian knowledge

of the Nile and of the African interior is broad and

interesting, and he shows a healthy scepticism as to the

extent of the wanderings of the Phoenicians. This

wholesome scepticism is a praiseworthy characteristic of

his work throughout, from the Voyage of the Argonauts

down to the Irish Annals. The Argonautic legend he

dismisses as of really no geographical importance, but

devotes considerable space to the geography of the Iliad

and Odyssey.^ This he reduces to a very narrow compass

of certainty, and dismisses as trivial the laboured attempts

to identify the many names of places introduced into the

Odyssean legend. Indeed the first certain knowledge of

any countries beyond their own immediate shores came
to the Greeks through the numerous colonies they

founded, and even this scarcely extended beyond the

environs of the settlements. The Greeks were doubtless

enterprising enough in certain directions, but as a people

they seem not to have been much given to exploration for

its own sake. The knowledge of the regions beyond the

confines of the Greek colonies on the Mediterranean and
Euxine was for the most part extremely vague, consisting

mainly of a multitude of names of tribes exceedingly

difficult now to identify. They had for centuries the

vaguest and most erroneous notions of the great physical

features of Europe, Asia, and Africa, beyond the imme-
diate neighbourhood of the shores of these continents ;

though by the time of Hecatseus of Miletus (520-500 Ti.c.)

a wonderful amount of information had been accumulated

in an unsystematic way. This knowledge had greatly

increased and become rnoic definite and accurate by the

time of Herodotus in the next century. Mr. Bunbury *s

treatment of this large-minded and cautious historian is

especially full and satisfactory, and betokens a vast

amount of original research and full and accurate know-
ledge of the geography of the countries concerned. He
clears away many erroneous opinions attributed to

Herodotus, clearly proving by reference to the original

that many statements attributed to Herodotus himself are

really given by him as only second-hand reports to be

received with caution. We all know how poor Living-

stone met his death in a Quixotic search for the fountains

in which the Nile was supposed to have its origin, an
idea he attributed to Herodotus ; but Mr. Bunbury shows
clearly that the cautious historian held no such opinion

himself, but merely related it as an incredulous story he had
heard when in Egypt. With regard to the famous story

of the circumnavigation of Africa by Necho, related by

Q
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Herodotus, Mr. Bunbury thiuks it extremely improbable,

but that it cannot be disproved.

Neither Greeks nor Romans, as we have said, troubled

themselves much about exploration for its own sake
;
their

geographical knowledge, which after the time of Herodotus
accumulated at an increasing ratio, came to them mostly
through their military expeditions. The wars of Alexander
made vast additions to this knowledge, for he, like Caesar,

fond as he was of military glory, seems to have had a real

love of acquiring a knowledge of new lands and peoples.

Alexander brought within the sphere of fairly exact

knowledge much of Western, Central, and Southern Asia,

and the coast voyage, under his orders, of Nearchus from

the Indus to the Persian Gulf is a landmark in ancient

geography. Caesar did for about one-half of Europe what

Alexander did for Asia, and the merits of the former as

an accurate observer are done ample justice to. The
extension of the Roman Empire, begun under Caesar,

was continued by his successors, and how vast had
been the strides in geographical knowledge during that

period is shown by the careful and full examinations

by Mr. Bunbury of the works of Strabo, Pliny, and
Ptolemy.

Of the few genuine exploring expeditions of the ancient

world Mr. Bunbury writes at length and with his usual

caution and attention to accuracy and detail. The famous
voyage of Hanno the Carthaginian, for example, along

the west coast of Africa, about the end of the sixth or early

part of the fifth century K.c., is done ample justice to, so

far as the meagre records admit. This enterprise, when
we consider the state of knowledge at the time and the

means at the command of the leader, deserves all the

praise that has been bestowed upon it. In a single

voyage this daring navigator accomplished what the

Portuguese of the fifteenth and sixteenth centuries took

years to do. Mr. Bunbury is, we think, unusually suc-

cessful in identifying most of the points named and
clearing up the apparent difficulties in the brief existing

account of this voyage that has come down to us
;
and

there is no doubt that Hanno succeeded in reaching as

far south as Sherboro, on the Sierra Leone coast, some-
thing like six degrees from the equator. Yet his example

does not seem to have stimulated any one to complete his

work. Pytheas is another well-known name in the

history^ of ancient geography, and a name that should

have a special interest for us, as he was the discoverer of

Britain to the cultured nations of the period. (It is

rather strange, by the by, that no enthusiastic geo-

grapher has ever suggested the appropriateness of

erecting a monument to the venturous Massiiian.) Mr.

Bunbury rightly defends Pytheas from the attacks that

have been made upon his veracity, and, as in the case of

Herodotus, carefully distinguishes between what he states

as the results .of his own experience and the information

he gives from the reports of others. It is not probable

that he ever left the mainland of Scotland. Mr. Bunbury

thinks it extremely difficult to identify the “ Thule ” of

Pytheas, "six days voyage to the north of Britain he

distinctly states that it belonged to the British group,

which would certainly seem to exclude Iceland. Pytheas
is well entitled to be considered a scientific observer

j

he added greatly to the knowledge which the Greeks had
of tidal phenomena, and as might be expected was greatly

struck with the astronomical phenomena of northern
latitudes. Pytheas, moreover, as we know, set up a

gnomon at his native town of Massilia, and thus deter-

mined the latitude of that place with a wonderful approach

to accuracy.

Mr. Bunbury by no means devotes all his space to a

record of the gradual extension of a knowledge of the

earth’s surface among the Greeks and Romans
; he gives

due attention to what is known as scientific geography, tc

the attempts of philosophers to discover the form and

extent of the earth. At a comparatively early period ii

was conjectured that the shape of the earth must lx

spherical
; by the time of Aristotle indeed it had become

a generally received tenet among philosophers. Mr,

Bunbury, however, considers Eratosthenes (born B.c. 276)

the famous Alexandrine librarian, as the true parent ol

scientific geography
;
Strabo tells us that he made it the

object of his special attention to " reform the map of th«

world ” as it had existed down to his time, and to recon-

struct it upon more scientific principles.
“ The material!

at his command,” Mr. Bunbury continues, “ were still verj

imperfect, and the means of scientific observation wen
wanting to a degree which we can, at the present day

scarcely figure to ourselves ; but the methods which h<

pursued were of a strictly scientific character, and his judg

ment was so sound that he proved in many instances to b<

better informed and more judicious in his references that

geographers of two centuries later.” Eratosthenes sei

himself to make a careful measure of the magnitude of tbu

earth
;
his method was thoroughly scientific, though tlx

data he had to start with were, as might be cxpccteq

by no means accurate. Under the circumstances thi

approximation he made to the measure of the earth'j

circumference was really wonderful. Mr. Bunbury’

I

discussion of the method and results of Eratosthenei

shows that he has mastered the scientific side of hii

subject as well as the historical
;

it is a fine example

of careful and close reasoning. For an account o:

the work of Eratosthenes and other ancients in thii

direction we refer the reader to the series of article!

on the Figure of the Earth in Nature, vol. xviii. p. 3Sfi

et seq.

After all, even in the time of Ptolemy, the map of th<

world, after something like 800 years work, was o

comparatively limited extent. Anything like accurati

knowledge did not extend beyond Central and Southen

Europe, Western and South-western Asia on the on<

side, and a small stretch of North Africa on the other

True a vague knowledge was on record of regions fa;

beyond this, a knowledge however which had a vas

amount of error mixed with a small modicum of truth

Still when we consider the limited means at the commanc

of the Greeks and Romans, and that they bad to overcome

all the initial difficulties of the pursuit of knowledge

the results which they achieved are creditable to thei

enterprise.

Mr. Bunbury’ s history of these first beginnings o

geographical exploration and geographical science is wel

worth a careful study, and will gain for him a high an<

permanent position in the literature of geography. No
the least valuable feature, we should say, are the nume

rous map illustrations of the progress of geographica

knowledge at various periods.
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THE MENHADEN
The Menhadenj being a History of the Fish . By G.

Brown Goode. With an Account of the Agricultural

Uses of Fish. By W. O. Atwater. (New York : Orange

Judd Company, 1880.)

I
N money value the American menhaden ranks fourth

in the list of the fishes of the United States. First

comes the cod, secondly the salmon, thirdly the mackerel,

and then the menhaden. In absolute pounds’ weight

caught it would seem to come first of all, upwards of 460

millions of pounds’ weight having been taken in 1876,

whereas there was considerably less than half this weight

of cod taken in that year, and all the salmon and mackerel

taken if weighed together would not amount to much
more than one-sixth of the weight. As its money value

must depend on its economic value, it may be as well at

once to briefly hint at its uses. As a table fish it is in

favour in many partfc of the United States, when perfectly

fresh being considered superior in flavour to most of the

common shore fishes. In the Washington fish market,

when in season, they meet with a ready sale. Large

quantities are salted, and there is a great export of these

to the West Indies, where' they serve as food for the

negroes upon the plantations. Immense numbers are pre-

served in oil and spices and sold as sardines. Goodale’s

extract of fish is made out of menhaden, and the qualities

of this preparation are testified to as being agreeable in

flavour and decidedly nutritive as food for cattle. Men-
haden scrap is a great success ; sheep get rapidly fat on

it. Hens, ducks, and turkeys prefer it to [corn, and it

need not be added that pigs greedily devour it. For bait

it is extensively used in the cod and mackerel fisheries in

New England and the British Provinces. Its popularity

is no doubt chiefly due to the ease with which it may be

obtained in quantity. As an article of commerce men-
haden bait, it will be remembered, came under the con-

sideration of the Halifax Commission of 1877 ; but per-

haps even a greater future is open to the menhaden
fisheries by the recently-established manufacture of oil

and guano from these fish. The State of Maine claims

to have been the first to discover its value, and
now large factories turn out immense quantities of

these materials. In 1874 from 50,000 to 75,000 gallons of

oil was turned out from the Maine Works. The manu-
facture is simple in the extreme, consisting of three

processes : boiling the fish, pressing and clarifying the

expressed oil The final operation is pumping it into

immense bleaching tanks, where it becomes whiter and
clearer in the rays of the sun. When well refined the oil

is light-coloured, sweet, and of prime quality. The uses

of this oil are manifold. It is chiefly employed, we are

told, as a substitute for the more costly and popular oils,

and to adulterate them. It is sold largely to tanneries

for currying leather. The principal market for it is in

Boston and New York, but considerable quantities are

shipped to London, Liverpool, and Havre. But menhaden
has still further uses. So far back in American history

as 1621 we read that the Plymouth colonists learnt from
an old Indian that they should use these fish as manure
on their ground; and one Edward Johnson, writing in

1652, says, “ But the Lord is pleased to provide for them
[the New England colonists] great store of fish in the

spring time. Many thousands of these they used to put

under their Indian com, which they plant in rills five foot

asunder.” Now as a result of the profitable utilisation of

the menhaden for the manufacture of oil, the use of the

whole fish as a fertiliser has gradually and almost entirely

ceased, and the refuse from which the oil has been
expressed is used instead. This is known as “ fish-scrap

”

and “fish guano.” In a wheat-growing country like

North America the importance of the subject of artificial

manures is great, and we quote from Prof. Cook’s, of New
Jersey, report to the State Board of Agriculture as

follows :
“ Those who have tried a mixture of this fish

guano with bam-yard manure and a little lime, say that

it is superior to any guano in the market. When applied

on com the crop is considered as certain. The value of

fish as manure is due mainly to the presence in it of

nitrogen and phosphoric acid. The crops most assisted

by fish manures are such as grass, grain, and com, while

leguminous crops, like clover, beans, and peas, are more
benefited by mineral manures.”

The above is but a brief rhumt

f

of one portion of

Messrs. Goode and Atwater’s interesting work, the title

of which is quoted above. Their history was prepared

for the Fifth Annual Report of the Commissioner of

Fisheries for 1877. As reprinted, it forms an octavo

volume of 540 pages and 30 plates.

The menhaden (Clupca menhaden of Mitchell) is, when
adult, a most beautiful fish ; its colour is pearly opales-

cent ; each scale has all the [beauty of a fine pearl, and
the reflections from the mailed side of a fish just taken

from the water are superb ; the scales of the back and
top of the head arc of a purplish hue. Its importance to

the States may be compared to the importance of the

herring to Northern Europe. It is to be found at the

same period during the year in the coast waters of all the

Atlantic States from Maine to Florida. A surface tem-
perature of about 51

0
is necessary for its appearance in

waters near the shores. Its food is apparently for

the most part minute algae. The geographical range of

the species, the arrival and departure of the “ schools,”

the migration question, the peculiar movements of the

“schools” of menhaden, are all subjects discussed at

great length in this report, and from it many facts of

great value to those interested in our own shore-fisheries

are to be learnt.

The strange arid unaccountable absence of the men-
haden last year from the waters of Cape Cod are briefly

alluded to in the Introduction, This absence was disas-

trous to many, and proved by a sad experience that the

harvest of the sea will sometimes fail. The oil and
guano factories lost a year’s work

;
the factory hands and

steamer’s crew were entirely thrown out of employment

;

those were all on hand to begin work on June 1, and kept

working, in the hope that the fish would “ strike,” until

late in August. When they at last gave up all hope it

was too late to engage in any other occupation to make
money to carry them over the winter. This absence of

the fish north of the Cape did not appear to be compen-
sated for by any remarkable abundance in southern New
England, but a much larger number of fish were captured
in these waters in 1879, as so many more vessels went
there to fish. We hope soon to hear of a good season’s

fishing at Cape Cod, and we strongly recommend this

important report on the menhaden to the reader’s notice.
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OUR BOOK SHELF
Alphabetical Manual of Blowpipe Analysis. By Lieut.

-

CoL W. A. Koss. (London : Triibner and Co., 1880.)

OF late years the blowpipe has been very little used it.

practical chemistry. It has been felt that efficiency in
qualitative analysis is not the final aim of the chemist

;

and this branch of chemical art has been more and more
relegated to the position of an instrument for examination
purposes.
There is however little doubt that a thorough training

in qualitative analysis—such a course, for instance, as is

famished by Mr. Dittmar’s manual—is of much service
to the learner of chemistry

; but even here the methods
which are of most general application are founded on
reactions “in the wet way.’*

The blowpipe, however, is beginning to reassert its

claims to the favourable recognition of the chemical
mineralogist. The little book in which Col. Ross con-
denses the results of his own and others* work is well

calculated to advance these claims.

No regular course of analysis is given in this book
beyond an outline of a method for classifying minerals
for blowpipe examination, and an account of the Freiberg
scheme of qualitative analysis of minerals. But under
such headings as “Alloys,” “Minerals,” “Phosphoric
Acid Reagent,** &c., most useful information is presented
to the worker in tabulated form. The table of “ Reactions
of ordinary Oxides at one View” is also useful.

Anymineralogistwho has acquired some command of the
blowpipe and has a fair elementary knowledge of chemistry
must find this work of service to him ; it contains in a small
compass almost all that is required to be known in order
to study the composition of minerals by “ pyrological”
reactions. Very many of the reactions described by CoL
Ross are not to be found in other books. Not a few of
his statements are opposed to generally-accepted facts.

He gives a flat contradiction to the statement made in the
text-books, that most metallic oxides are soluble in boric
acid, or boron trioxide, at a red heat, whilst of course
admitting their solubility in fusing borax ; indeed he bases
his system of blowpipe examination or pyrology, to a
large extent, on the non-solubility of metallic oxides in

this reagent.

As is often the case with one who has undoubtedly ad-
vanced any branch of scientific work, Col. Ross is too
ready to value his favourite method more highly than it

deserves. Thus he is inclined to regard the blowpipe as
“a more delicate analytical weapon than the spectro-
scope,” and thinks that by its use he has proved that

the production of D-lines is not always due to. sodium !

U.S. Coast and Geodetic Survey. Pacific Coast Pilot.

Coasts and Islands of Alaska. Appendix I Meteoro-
logy and Bibliography. ByW. H. Dali. (Washington,
1S79.)

The complicated title of this large quarto volume gives
very little idea of the nature and value of its contents. In
the first sentence ofthe Letter ofTransmission we meet with
a new and amusing use of an old enough English phrase,
when Mr. Dali coolly informs the superintendent of the
Survey that he has “ the honour to turn in the results of

an inquiry into the meteorology of Alaska and the
adjacent regions.’* The results of which Mr. Dali speaks
in this irreverent manner must have cost him stupendous
labour ; indeed they might very well have taken years of
research by a small international staff of inquirers. The
publication comprises an abstract or summary of all

accessible meteorological material relating to the district
in question

; both of that which has been published and
is widely scattered through numerous proceedings, annuals,
ana transactions of learned societies, buried in periodicals

Russian and other languages, and otherwise diffi-
cult of access

; and also of a very large amount of

unpublished material from the archives of the U.S. Coast
Survey, the Medical Department of the U.S. Army, the
U.S. Signal Service, and numerous contributions from
private sources. With the abstracts are included the
fullest references to the sources from which the materials

are derived, and all the data which could be obtained as
to the conditions of observation. The list of charts,

maps, and publications relating to Alaska and the neigh-

bouring regions, and occupying something like 200 quarto

pages, is a wonderful piece of well-arranged work, and
must prove valuable for many purposes besides that for

which it has been immediately compiled. The volume
also contains charts representing the monthly and annual

means of temperature and pressure, graphic figures of

the direction of the winds at each locality, and of the

annual curves of pressure, precipitation, and temperature.

Mr. Dali probably knows more about the region to which
this volume refers than any other man living, and is able

from his own observations and experience to contribute

greatly to the value of his report Altogether this is one
of the most creditable of the many creditable scientific

publications of the United States, and Mr. Dali is evi-

dently one of the most valuable scientific servants of that

Government. We hope, both for the good of the States

and the interests of science, that he will be afforded

every facility for utilising his exceptional ability as a
scientific observer.

The Tree Planter. By Samuel Wood, Author of “ Good
Gardening.”

The Tree Pruner. By the same Author. (London :

Crosby Lockwood and Co., 1880.)

These two books form Nos. 209 and 210 of Weatefe
Rudimentary Series. Considering the numerous books
Mr. Wood has written, the titles of which are set forth

on the first pages of the little volumes before us, it is

clear the author is suffering frpm a continued attack of

Cacocthcs scribcndi. Agreeing with the author, for the

sake of argument, that there was a real necessity for

the information he desires to impart, we cannot see
why the matter contained in the two books should not
have been combined in one, for the subjects erf pro-

pagation and pruning are so closely associated that

they would have gone better together rather than being
separated ; besides which a good deal of useless repetition

would have been saved. Writing in the first book of

what the author calls plants of the “ Hibiscus Class—the
Althaa frutexf he says they are “ deciduous shrubs of

great beauty, comparable to carnations on trees.” In the
second book, under the head of “The Hibiscus,” it is

said—“These plants are among our most beautiful

flowering shrubs
;
many of them will compare with the

carnation.” As an illustration of the author’s method of

imparting botanical knowledge, we will quote only two
paragraphs from the article on the holly. Ho says

—

“There are a great many varieties of the holly, and
nearly all of them are natives of Great Britain. There i*

also one commonly called knee holly
y
which is not a holly

at all. The holly belongs to the natural order Aqui-

foliacece,
while the knee holly, or Ruscus aculeatus

,

befcmgs to the natural order IMiacece
, i.e., flowers

resembling a diminutive lily, while the flowers of the

former belong to a class quite different, Linn, class 4,

and order 3, the latter haring 6 stamens and 1 style.

“ Aquifoliacex conveys no idea of the class, but simply
refers to the plant belonging to those with prickly leaves.

This being the case, I am disposed to look upon the? term
' Aquifoliacex

1

as misleading, because there are some
other genera possessing prickly leaves, and some hollies

that have leaves with no prickles, and in the case of the

Ruscus
,
which has prickly leaves, it may be and is called

a holly, while it is of another genus." It is impossible to

comment on this. The euthar may be practical, but hek
not scientific.



August 12, 18S0] NATURE 337

Tables for the Analysis of a Simple Salt, By A. Vinter,

M.A. (London : Longmans and Co., 1880).

MANY tables for the qualitative analysis of simple salts

already exist
; another set is iust added to the list by Mr.

A* Vinter. It is very probable that students who—like

those for whom Mr. Vinter's tables are arranged—can
only devote one hour a week to practical chemistry,

would do well to add that hour to those allotted to some
other study ; but if school-teachers will give their boys so

insignificant a smattering of practical chemistry, these

tables will, we think, be found useful and generally accu-
rate so far as they go, which is certainly but a very little

way indeed.

LETTERS TO THE EDITOR
\The Editor does not hold himselfresponsiblefor opinions expressed

by his correspondents. Neither can he undertake to return
,
or

to correspond with the writers of, rejected manuscripts. No
notice is taken of anonymous communications.

[The Editor urgently requests correspondents to keep their letters as
short as possible\ Thepressureon his space is so great that it

is impossible otherwise to ensure the appearance even of com •

munications containing interesting and novelfacts.]

The late Count L. F. de Pourtales
Every naturalist must have noticed with regret the news of

the death of M. de Pourtales, of Cambridge, Mass., U.S., but
those who have had the pleasure of his friendship and who have
been fellow-labourers with him feel a most sincere sorrow at the
loss which science has sustained.

The exploration of the deep sea brought Pourtales prominently
before the scientific world, and his practical knowledge of the
art of dredging not only produced results which were of great im-
portance to Alexander Agassiz and Lyman, but they also provided
him with a wonderful series of deep-sea corals, upon which he
laboured with great success. The floor of the Gulf Stream in

the Straits of Florida, the dredgings of the Hassler Expedition,
and lastly, the examination ofi the results of the work done in the
Caribbean Sea during the voyage of the U.S. steamer Blake, gave
the opportunity, which was readily seized and utilised, of con-
tributing largely and thoroughly to the knowledge of the interesting
Madreporanan fauna of the depths. I can testify to the solid
merit of the work done by my friend, and I can never forget his
generous assistance, kindly criticisms, and desire to obtain the
perfect truth. He spared no pains, and was ever at work in the
difficult subject he especially chose ; and he speedily grasped the
relations of the past and present deep-sea coral faunas, and,
besides adding largely to our knowledge of forms, contributed in
a most important manner to the study of the generic and specific
value of certain structures. Of his knowledge of the Crinoidea
I need not write, but of the great value of the researches of the
grave, courteous, and most genial man who is no longer amongst
us I shall ever speak in terms of great admiration and gratitude,
Athemeum, August 8 P. Martin Duncan

The Recent Gas Explosion
According to promise, I write to describe the continuation

of the experiments on the above subject.

At present there is little else than failure to report, but as I

am leaving home to-day and shall not be able to try any addi-
tional experiments for the next three or four weeks, I will merely
mention the results obtained.
A piece of composition gas-pipe 10m. long, 15mm. internal

diameter, and a mm. thick, was filled with a mixture of 2 vols,
of hydrogen to 1 vol. of oxygen, and the gas exploded. The
tube was not affected, the cork which closed it being projected.

It was then filled with a mixture of 10 volumes of coal-gas and
is of oxygen, and in this case the tube withstood the explosion

;

a piece of india-rubber tube covered with calico tightly bound
round it, which was used to connect the farther end of the tube
torn metal stopcock, was however burst and the calico tom.

To-day I tried a tube made of paper. The tube is 7 mm. in
diameter, and consists of eight layers of thin paper, stuck to-

gether with paste, and varnished on the outside with shellac.

this I have not succeeded in bursting with the mixture of
Mbragefr and oxygen ; one of the caoutchouc stoppers which
cfaeodthe glass tubes cemented to the end of the paper tube
warblown off.

I hope to repeat the experiment with another paper tube whiph
is not so strong. HERBERT MfcLXOD

’

Cooper’s Hill, August 9

Heat of the Comstock Lode
In May, 1878, Mr. Church, who was at that time Profe&ldr

of Mining at the University of Ohio, read a paper before life
American Institute of Mining Engineers on the heat of ‘ the
Comstock mines, which was subsequently, in an extendedfern,
included in the author’s volume on the Comstock lode, of which
a review appeared in Nature (vol. xxi. p. 51 1).

- 1

In this paper Mr. Church states that the temperature of the
waters issuing from the mines worked upon the Comstock lode
has always been somewhat high, but it was not until they had
attained a very considerable depth below the surface that tlie

workmen first became inconvenienced by extraordinary heat.

At their present greatest depth (about 2,700 feet) water issues

from the rock at a temperature of 157° F. (70° C.), and at leMat

4,200,000 tons of water are annually pumped from the'workings

at a temperature of 135
0

F. Mr. Church estimates that 'to

elevate such a large volume of water from the mean tempera-

ture of the atmosphere to that which it attains in the mines
would require 47,700 tons of coal. In addition to this, he
calculates, 7,859 tons of coal would be required to supply the

heat absorbed by the air passing along the various shafts and
galleries through which it is diverted for the purposes of ventila-

tion. It follows that to develop the total amount of heat neces-

sary to raise the water and air circulating in these mines frdm
the mean temperature of the atmosphere to that which they
respectively attain, 55,560 tons of coal, or 97,700 cords, of
firewood would be annually required.

Mr. Church, in his paper, quotes four analyses of waters from
the Comstock lode taken at different depths ; these vary some-
what as to the relative proportions of the various substances
present, but they contain on an average 42*62 grains of solid

matter to the gallon. Of this amount 20*74 grains are calcic

sulphate, 12*13 grains carbonate of potassium, 4*85 grains

carbonate of sodium, and *66 grain of chloride of sodium.

In order to ascertain approximately to what extent the produc-
tion of the large amount of heat absorbed by the water may be
ascribed to oxidation of sulphur and iron, the author first calcu-

lates the quantity which would be developed by the oxidation of
pyrites equivalent to the calcic sulphate in solution. But having
found that this amounts to only about i^th part of that required,

he seeks another solution for the difficulty, and without any
calculations in support of the hypothesis, attributes this enormous
development of heat to the kaohnisation of felspar in the sub-

jacent rocks. r

In a communication to the Geological Society of Londbt*,
published in theirQuarterly Journal, August 1879, entitled, MA
Contribution to the History of Mineral Veins,” I endeavoured to

show that the kaolinisation of felspars is as inadequate to pro-

duce the effects observed as is the oxidation of pyrites, and a
recent paper read by Mr. Church before the American Institute

of Mining Engineers, as well as his letter on Subterranean Kao-
linisation in last week’s Nature, have been written with a

f
view

of answering these objections.

In my communication to the Geological Society I applied to
the kaolinisation of felspars a similar line of reponing taf-thkt

adopted by Mr. Church with regard to the oxidation of pyrites,

The average proportion of alkalies contained in the reeks'

the district is 6*40 per cent., while the mean of the published
analyses gives 11*30 grains of alkalies in the U. S. galkmof
water. It follows that the 4,200,000 tons of water amTtftlly

pumped out must contain 813 tons of alkalies, and that, as
these are present in the rocks in the proportion of 6*40 per pent:,

the felspar in 12,703 tons of rock must be annually kaolinised

and the alkalies removed in solution.

The amount of rock in which the felspar has been kaolinised

being 12, 703 tons, and the number of tons of water pumped out of

the mines 4,200,000, it follows that =33oi»Jth$«B»r

ber of tons of water heated by each ton of completely altered f6ck«
In order, therefore, that one ton of rock should be enabled to

heat 330 tons of water only 1° Fahr., and the spedfio heat of
these rocks be taken at *1477, that of blast-furnace slags, it^routd
require to be heated bv the kaolinisation of its felspar tp
perature above that of molten gold. Consequently tp 3!^. the
water 85°, or to a temperature of 135% at which it ^sues, the
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kaolinisation of the felspar in each ton of rock would require to

elevate it to an extent it would be difficult to estimate.

To this Mr. Church, who derives -his heat from die hydration

of silicate of aluminium during the formation of kaolin, objects

that the whole of the alkalies liberated by the decomposition of
felspar do not become dissolved in water, and that their amount
cannot cunsequently be taken as a measure of the quantities of
that mineral which have been decomposed.

In support of this argument he states that clays from the
immediate neighbourhood of (he Comstock lode still contain
above 4} per cent, of alkalies, and ignores the fact that the final

result of kaolinisation is the production of a hydrated silicate of
aluminium free from alkalies. The clays in question must
consequently be regarded as containing undecomposed felspar

which cannot have contributed to any increase of temperature.

Admitting 'however for the sake of argument that all the

felspar has been decomposed, and that three-fourths of the

alkalies present have been retained by the resulting day, the

heat corresponding to the decomposition and hydration of the

felspars in a ton of rock must be reduced by three-fourths. If,

therefore, as before, to simplify our ideas, we regard the heat

required to produce the observed effects as due to a single

variation of temperature, the original temperature must have

been above twenty times higher than the melting point of gold,

which appears as improbable as that found on the assumption

of the whole of the alkalies entering into solution.

The assumption now made, namely, that much of the kaolini-

sation of the felspar is accomplished by aqueous vapour which is

entirely absorbed by the rock, and which does not give rise to

any aqueous solutions, involves conditions of which we have no
known example, and of which it is difficult to conceive the

existence at such great depths below the water-level of the

country.

This view of the question was not advanced by Mr. Church in

his original paper of 1878, and has probably occurred to him
subsequently to the publication of my observations in the

Quarterly Journal of the Geological Society in the following year.

If however the possibility of such an alteration were admitted, it

certainly could not be ascribed to kaolinisation, since the removal
of the alkalies in felspars is an essential factor in that trans-

formation.

With regard to the hot spring which formerly issued from
between slate rocks and an elvan dyke at Wheal Clifford Mine
in Cornwall containing notable quantities of chloride of lithiujn

and other alkaline salts, cited by Mr. Church in his recent

pamphlet in support of his views with respect to kaolinisation,

the effect has probably been taken for the cause. Hot water is

known to be a better solvent of mineral matter than cold water,

and it has been shown by Daubree that at high temperatures

and under great pressure it is even capable of rapidly dissolving

silica out of glass, and of leaving it in the form of crystallised

quartz.

We have no direct evidence that the dissociation of the

constituents of felspar and the subsequent hydration of the

day produced give rise to any liberation of heat. It is well

known that the temperature of mines situated in granite, where
kaolinisation is constantly going on, is lower, than that of those

worked in clay-slate, while high temperatures or thermal springs

are not more frequently observed in masses of kaolinised granite

than elsewhere.
The mines on the Comstock lode are situated in a highly*

volcanic region of very late tertiary age, and in the almost
immediate vicinity of lava-flows and boiling springs. Until,

therefore, stronger evidence than that yet furnished shall have
been brought forward, it is probable that the majority of geolo-
gists may continue to ascribe these phenomena to the action of
volcanic agendes. J. Arthur Phillips

18, Fopstone Road, Kensington, S.W., August 9

British Museum Attendants

As you are a free lance in British Museum matters, will you
not make some remarks on the attendants? They are, as a
body, intelligent and desirous of learning, but no attempts seem
ever to be made to instruct them in the subjects of their depart-
ments ; and all the information they possess is picked up by
BCr

^P*»Jrom overhearing the remarks of their chiefs to distin-
guished visitors.

aWufti* tllem do wtat thc7 onn to teach themselves ;
but why

not somc regular training, and be competent to
give simple and informal description-lectures to parties who

really go for instruction ? It cannot be said that it would imperil

their charges by occupying . their attention, when we see now

'

a far scantier supply of care-takers completely guard South
j

Kensington.

The object is not to get a higher paid and superior class of

men, but to give them the advantages they might reasonably

enjoy, and use them as rational beings. I have neard some of

them deplore the way in which they ore treated, “ like so many
watch-dogs ”

; the snuff-taking to keep awake ; the lapses of the

stouter ones into afternoon naps ; the forbidden conversations,

even on the objects of their care, with visitors ; the reading of

all the advertisements of the Times, for lack of better interest

;

all these are familiar subjects, as you will find if you once tap

the flow of forbidden talk successfully.

Some attention to them might prevent such a colloquy as I

once had with a flashy-looking fellow on one of the many un-

labelled objects in his department. I asked, “Do you know
where that squared block is from that stands on that terminal

ornament ? ” Gallio (with a flower in his button-hole) :
“ Which

do you mean ?” “That one which has another rough block
standing on it.” Gallio (impatiently): “Well! what about
it?” “Do you know where it came from?” Gallio (with
ineffable contempt) :

“ No ! indeed ; I don’t know where it’s

from. I don’t know anything about it.” If you should care to

quote this, 1 can vouch for its accuracy, as I noted it at the time.

Bromley, Kent Wm. Flinders Petrie

Quassia and Mosquitos

In Nature, vol. xxii. p. 11, I read a letter in which the

employment of a wash made from a decoction of qnossia wood
was recommended as a protection from the attacks of mosquitos
and other insect pests. After reading the above-named letter I

sent some of the quassia to my son, who is a surveyor camping
out on the prairie in Dakotah Territory, U.S.A., in a part much
infested in hot weather by mosquitos. In a recent letter my
son states that he has repeatedly tried the wash with quassia, but
without any beneficial results, the mosquitos having attacked

him even before the solution had dried on his skin.

I have suggested that he should try carbolic acid ointment, if

he can procure any, as English insects do not like the carbolic

odour.
Possibly the mosquitos referred to in your correspondent’s

letter may have been much better fed than the North American
tormentors.

If any of your numerous readers could communicate some
effectual protection against the attacks of these pests, it would
be a great boon to those who suffer so much from them.

Manchester, August 9 J. B. DANCER

Fascination
A very simple explanation may be offered of the seemingly

mysterious facts of fascination, whether in man or the lower
animals. Every one knows the old and ludicrous problem
requiring us to decide what would happen to a hungry donkey
placed at a spot exactly equidistant from two quite equally

attractive bundles of hay. In theory the creature starves, being
unable to make up its mind to choose one bundle rather than the

other without any reason for such choice. In practice it is

generally supposed that the unsteadiness of this world’s affairs

would speedily destroy the equilibrium of motives and leave the

donkey free to make its meal of one or other of the bundles.

But in critical emergencies, such as those mentioned in Mr,
Curran’s letter, when shot and shell are flying rapidly towards

their victims, almost instantaneous decision is necessary. The
circumstances are such that movement either to the right or tc

the left would be equally salutary and efficacious, but for the

very reason that one movement would be iust as good as the

other, the mind makes its fatal pause of indecision. A mu
standing in the path of an advancing express train, and a small

bird eyed by a snake, are probably affected both in the same
manner. There need be no occult irfluence in the eye of the

basilisk, as there can be no magical power in the iron and bran
of the steam-engine, to transfix and fascinate the prey* Terroi

may no doubt in some instances paralyse the brain and make it

incapable of choosing the method of escape, which to an intellect

unembarrassed and free from panic would be the one obviously

worthy of choice, but in the military examples cited by Mr.

Curran it would be indecent to suggest such an explanation of

the facts, and needless when the simpler solution is available

Tunbridge Wells, August 9 Thomas R. R. SteBBUCO
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Strange Method of Crossing a Torrent

Having seen something very like, if not quite identical with,

the following in the Himalayas, I am anxious to know if it is

not a commoner device under similar conditions than is generally

supposed everywhere. The story occurs in Gerard Boote's

(Doctor of Fhysick) "Inland’s Natural History,” p. S9 >
and is

related on the authority of "one Theophilus Buckworth, a

Bishop of Dromore,” in whose presence the feat was performed.

His description of it runs as follows. After mentioning that the

brook or river "that passeth by that town was greatly risen,”

he adds that "A country fellow who was travelling that way
haying stayed three days in hope that the water would fall, and
seeing that the rain continued, grew impatient, and resolved to

C the brook whatever the danger was, but to do it with the
peril and the more steadiness he took a great heavy stone

upon his shoulders, whose weight, giving mm some firmness
against the violence of the water, he passed the same without
harm and came safe to the other side, to the wonderment of
many people who had been looking on and given him up for a
lost person.” W. Curran

Warrington .

Intellect in Brutes

Not having seen any reference to Cowper’s famous hares in
any of the notices under this heading that have appeared in
Nature, I am induced to refer to them, the more so as the
creature is rarely credited with much gratitude or intelligence.

My information is from Tegg’s edition of " The life and Works
of William Cowper,” p. 633. Describing, at this place, the capers
of his favourite hare named "Puss,” who "would suffer me to
take him up and to carry him about in my own arms,” our poet
adds that " he was ill three days, during which time I nursed
him, kept him apart from his fellows, ...» and by constant
care, &c., restored him to perfect health. No creature could be
more grateful than my patient after his recovery, a sentiment
which he most significantly expressed by licking my hand, first

the back of it, then the palm, then every finger separately, then
between all the fingers, as if anxious to leave no part of it un-
saluted ; a ceremony which he never performed hut once again
upon a similar occasion. Finding him extremely tractable, I
made it my custom to carry him always after breakfast into the
garden I had not long habituated him to this taste of
liberty before he began to be impatient for the return of the time
when he might enjoy it. He would invite me to the garden by
drumming upon my knee and by a look of such expression as it

was not possible to misinterpret. If this rhetoric did not imme-
diately succeed, he would take the skirtofmy coat behveen his teeth

andpull it with all hisforcef He "seemed to be happier in
human society than when shut up with his natural companions,”
and if these traits do not betoken something more than instinct,
it is hard to say where this ends and intellect begins.

Warrington W. Curran

Anchor-Ice

Having lately read with much interest several letters to
Nature on the subject of the formation of anchor- or ground-
ice, I beg leave to inform your readers that it forms here every
season in the Rock Island rapids of the Upper Mississippi
River

; any one desirous of studying its mode of formation would
here have a good opportunity. Some observations of mine upon
this phenomenon may be found in vol. ii. of the Proceedings of
the Davenport Academy of Natural Sciences, p. 349.

Davenport, Iowa, U.S., July 10 R. J. Farquharson

Depraved Taste in Animals

While in Australia I kept at different times several koalas

—

all taken young. Of the?e three were inordinately fond of
tobacco in any form. They would chew and swallow the strong
Victorian black tobacco with the greatest gusto, and one, to
which I gave a foul clay pipe saturated with tobacco oil, de-
voured the whole of the stem. Sitting on the nape of my neck,
bis usual place when I was writing or reading in the evening,

"Ka-koo” would frequently stretch out one hand, take the pipe
from my mouth, and begin to cbew it if not promptly interfered

with* During the day he passed most of his time rolled up on
the rafters of the roof, busn houses being devoid of a ceiling,

and on hearing the clinking of glasses, which betokened the

preparation of the evening glass of grog, hurried down from

his perch to receive his modest share of whisky and water. If

a spoon were dipped in the raw spirit and given to him, he
would take it in both his paws and lick it dry with manifest

appreciation, and could only be prevented from making a raid

upon every glass on the table by being tied with a handkerchief
by the leg to the back of a chair. No ill effects ever followed

these indulgences. ARTHUR NlCOLS

THUNDERSTORMS 1

\irHEN I was asked to give this lecture I was also
* * asked to give a short list of subjects from which

your directors might select what they thought most fit.

I named three. Regarded from the scientific point of

view, one of them was to be considered as fully under-

stood in principle, and requiring only additional experi-

mental data to make it complete. This was the Conduction

of Heat in Solids. Another was to a certain extent

scientifically understood, but its theory was, and still is,

in need of extended mathematical development. This

was the popular scientific toy, the Radiometer\ The third

was, and remains, scarcely understood at all. Of course

it was at once selected for to-night. I might have
foreseen that it would be. You may well ask, then, why
I am here. What can I say about a subject which I

assert to be scarcely understood at all ? A few years ago
no qualified physicist would have ventured an opinion as

to the nature of electricity. Magnetism had been (to a
certain extent, at least) cleared up by an assumption that

it depended on electric currents
;
and from Orsted and

Ampere to Faraday and Thomson, a host of brilliant

experimenters and mathematicians had grouped together

in mutual interdependence the various branches of electro-

dynamics. But still the fundamental question remained
unsolved, What is electricity? I remember Sir W.
Thomson, eighteen years ago, saying to me, "Tell me
what electricity is, and I’ll tell you everything else.”

Well, strange as it may appear to you, I may now call

upon him to fulfil his promise. And for good reason, as

you shall sec.

Science and Scotland have lately lost in Clerk-Maxwell
one of their greatest sons. He was, however, much better

known to science than to Scotland. One grand object

which he kept before him through Iris whole scientific life

was to reduce electric and magnetic phenomena to mere
stresses and motions of the ethereal jelly. And there

can be little doubt that he has securely laid the foundation

of an electric theory—like the undulatory theory of light

admirably simple in its fundamental assumptions, but, like

it, requiring for its full development the utmost resources of

mathematical analysis. It cannot but seem strange to the

majority of you to be told that we know probably as much
about the secret mechanism of electricity as we do about
that of light, and that it is more than exceedingly probable

that a ray of light is propagated by electric and electro-

magnetic disturbances. It is one of the most remarkable

advances made during this century.

But to know what electricity is, docs not necessarily

guide us in the least degree to a notion of its source in

any particular instance. We mightjknow' quite well what
is electricity and yet be, as I told you at starting .we arey
almost entirely uncertain of the exact source of atmth

spheric electricity.

To come to my special subject. I am not going to try

to describe a thunderstorm, I irst, because I am certain

that I could not do it without running the risk of over-

doing it, and thus becoming sensational instead of

scientific
;
and secondly, because the phenomenon must

be quite familiar, except perhaps in some of its more
singular details, to every one of you.

Science has to deal with magnitudes which are Very
much larger or smaller than those which such words as
huge, enormous, tiny, or minute are capable of exposess-

ing. And though an electric spark, even from our most
I Abstract of a lecture, delivered in the City Hall, Glasgow, by Prof. Tait,
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powerful artificial sources, appears to the non-sdentific
trifling in comparison with a mile-long flash of lightning,
the difference (huge, if you like to call it) is as nothing to
others with v hich scientific men are constantly dealing.
The nearest star is as much farther from us than is the
sun, as the sun is farther from us than is London, The
sun's distance is ninety-three millions of miles. If that
distance be called enormous, and it certainly is so, what
adjective have you for the star's distance? Ordinary
human language, and especially the more poetic forms of
it, were devised to fit human feelings and emotions, and
not for scientific purposes. A thoroughly scientific ac-
count of a thunderstorm, if it were possible to give one,
would certainly be at once ridiculed as pedantic.

Let us therefore, instead of attempting to discuss the
phenomenon as a whole, consider separately some of its

more prominent features. And first of all, what are
these features when we are in the thunderstorm ?

By far the most striking, at least if the thunderstorm
come on during the day, is the extraordinary darkness.

Sometimes at mid-dav in summer the darkness becomes
comparable with that at midnight, very different in kind
as well as intensity from that produced by the densest
fog. Objects are distinctly visible through it at distances
of many miles, whether uhen self-luminous or when in-

stantaneously lit up by lightning. The darkness, then,
is simply intense shadow, produced by the great thickness
and great lateral extension of the cloud-masses overhead.
Seen from a distance, the mass of cloud belonging to the
storm usually presents a most peculiar appearance, quite
unlike any other form of cloud. It seems to boil up, as
it were, from below, and to extend through miles of verti-

cal height. The estimated height of its lower surface
above the ground varies within very wide limits. Saus-
sure has seen it as much as three miles

; and in one case
noticed by Dc TJslc it may have been as much as five

miles. On the other hand, at Pondicherry and Manilla
it is scarcely ever more than half a mile. Haidingcr
gives the full details of an extraordinary case, in which
the thundercloud formed a stratum of only twenty-five
feet thick, raised thirty yards above the ground. Yet two
people were killed on this occasion. Other notable
instances of a similar extreme character are recorded.

Careful experiment shows us that the air is scarcely
ever free from electricity, even in the dearest weather.
And even on specially fine days, when large separate
cumuli are floating along, each as it comes near produces
a marked effect on the electrometer. Andrews obtained
by means of a kite, on a fine clear day, a steady decom-
position of water by the electricity collected by a fine wire
twisted round the string. Thanks to Sir W. Thomson,
we can now observe atmospheric electricity in a most
satisfactory manner. I will test, to show you the mode
of proceeding, the air inside and outside the hall. [The
experiment was shown, and the external air gave negative
indications.]

On several occasions I have found it almost impossible,
even by giving extreme directive force to the instrument
by means of magnets, to measure the atmospheric poten-
tial with such an electrometer, and had recourse to the
old electroscope, with specially long and thick gold-
leaves. On February 26th, 1874, when the sleet and
hail, dashing against the cupola of my class-room, made
so much noise as to completely interrupt my lecture, 1

connected that instrument with the water-dropper, and
saw the gold-leaves discharge themselves against the
sides every few seconds, sometimes with positive, some-
times, often immediately afterwards, with negative elec-
tricity. Such effects would have required for their
production a battery of tens of thousands of cells. Yet
there was neither lightning nor thunder, and the water
was trickling from the can at the rate of only two and a
nau cubic inches per minute. Probably had there not
been such a violent fall of sleet steadily discharging the

clouds we should have had a severe thunderstorm,
j

Falling rain-drops are often so strongly charged with
electricity as to give a spark just before they touch the !

ground. This “ luminous rain,
11 as it has been called, is

j

a phenomenon which has been over and over again seen
(

by competent and trustworthy observers. In the Comptes
Rendus for N ovember last we read of the curious phe-

nomenon of electrification of the observer's umbrella by
a light fall of snow, to such an extent that he could draw
sparks from it with his finger.

. j

In calm clear weather the atmospheric charge is usually I

positive. This is very commonly attributed to evaporation

of water, and I see no reason to doubt that the phenomena
are closely connected. [A few drops of water were
sprinkled on a heated crucible, insulated, and connected
with the electrometer.]

There can be no doubt that, whatever be the hidden
mechanism of this experiment, the steam has carried with
it a strong charge of positive electricity, for it has left the

1

rest of the apparatus with a strong negative charge. We
j

will now try that form of the experiment in another way.
[High-prcssurc steam escaping from a little boiler was
made to play upon an insulated conductor furnished with
spikes, and connected with the electrometer, which then

j

showed a strong positive charge.]

There are many substances which produce on evapora-

!

tion far greater electric developments than water does,;

some of positive, others of negative, electricity. By far!

the most remarkable in this respect to which attention has
yet been called is an aqueous solution of sulphate of

copper. (Proc, R.S.E., 1862.) The smallest drop of this

solution thrown on a hot dish gives an intense negative

effect—so great, in fact, that it may be occasionally 1

employed to charge a small Leyden jar. But this, like,

the smaller effect due to water under similar circum- 1

stances, is not yet completely explained.
^

i

The next striking features are the flashes of lightning!

which at intervals light up the landscape with an intensity-

which must in the majority of cases far exceed that pro-’

duced by the full moon. To the eye, indeed, the flaslij

does not often appear to furnish more than the equivalent

of average moonlight, but it must be remembered that iti

lasts for a period of time almost inconceivably short, and'

that the full effect of light on the eye is not produced until

after the lapse of a considerable fraction of a second. 1

Prof. Swan has estimated this interval at about one-tenth

of a second ; and he has proved that the apparent intensity

of illumination for shorter intervals is nearly proportional

to the duration. (Trans, R.S.E., 1849.) I can illustrate,

this in a very simple manner. [Two beams of light were]

thrown upon the screen by reflection from mirrors, each1

of which was fixed nearly at right angles to an axis. When:
matters were so adjusted that the brightness of the two
illuminated spots was the same, one mirror was made to!

rotate. The corresponding light spot described a circle

about the other, and its brightness became less the larger

the circle in which it was made to revolve.] The lightning

flash itself on this account, and for the farther reason that

its whole apparent surface is exceedingly small, must be

in some degree comparable with the sun in intrinsic

brilliancy—though, of course, it cannot appear so. The
fact that its duration is excessively short is easily verified

in many ways, but most simply by observing a body in

rapid motion. The spokes of the wheels of the most
rapidly-moving carriage appear absolutely fixed when
illuminated by its light alone. One can read by iti light

a printed page stuck on a disc revolving at gieatspeecL

But the most severe test is that of Sir Charles Wheat-

stone's revolving mirror. Seen by reflection in such a

mirror, however fast it may be rotating^ a flash of light-

ning is not perceptibly broadened, as it certainly would

be if its duration were appreciable.

The apparatus which, in our laboratories, enables us to

measure the time which light, moving at nearly 200,000
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miles per second, takes to pass over a few feet, is required
to prove to us that lightning is not absolutely instan-

taneous. Wheatstone has shown that it certainly lasts

less than a millionth part of a second. Take this, along
with Swan's datum, which I have just given you, and you
see that the apparent brightness of the landscape, as lit

up by a lightning flash, is less than one hundredthousandth
fart of what it would be were the lightning permanent.
We have thus rough materials for instituting a comparison
between the intrinsic brightness of lightning and of the

sun.

Transient in the extreme as the phenomenon is, we
can still, in virtue of the duration of visual impressions,
form a tolerably accurate conception of the form of a
flash; and in recent times instantaneous processes of
photography have given us permanent records of it.

These, when compared with photographic records of ordi-

nary electric sparks, bear out to the full the convictions at
once forced by appearances on the old electricians, that
a flash of lightning is merely a very large electric spark.
The peculiar zig-zag form, sometimes apparently almost
doubling back on itself, the occasional bifurcations, and
various other phenomena of a lightning flash, are all

shown by the powerful sparks from an electric machine.
[These sparks were exhibited directly

;
and then photo-

graphs of some of them were exhibited,]

b

The spectroscope has recently given us still more con-
vincing evidence of their identity, if any such should be
wanted.
The bifurcations of a flash can puzzle no one who is

experimentally acquainted with electricity, but the zig-zag
form is not quite so easily explained. It is certainly

destroyed, in the case of short sparks, by heating the air.

[Photographs of sparks in hot and in cold air were

exhibited. One of each kind is shown in the woodcut.
The smoother is that which passed through the hot air.

The other passed through the cold air nearer the camera,
and is therefore not quite in focus.]
Now heating in a tube or flame not only gets rid of

motes and other combustible materials but it also re-
moves all traces of electrification from air. It L pos-
sible, then, that [the zig-zag form of a lightning flash
may, in certain cases at least, be due to local elec-
trification, which would have the same sort of effect

as heat in rarefying the air and making it a better

conductor.
A remark is made very commonly in thunderstorms

which, if correct, is obviously inconsistent with what I

have said as to the extremely short duration of a flash.

The eye could not possibly follow movements of such
extraordinary rapidity. Hence it is clear that when
people say they saw a flash go upwards to the clouds

the ground, or downwards from the clouds to the
ground, they must be mistaken. The origin of the mis-
take seems to be a subjective one, viz., that the central
parts of the retina are more sensitive, by practice, than
the rest, and therefore that the portion of the flash which
is seen directly affects the brain sooner than the rest.

Hence a spectator looking towards either end of a flash

very naturally fancies that end to be its starting-point.

{To be continued1 )

OBSERVATIONS ON ARCTIC FOSSIL FLORASmm REGARD TO TEMPERATURE
rPHE first feelings of surprise caused by the discovery
-* of remains of warmer-temperate, sub-tropical, and
even tropical plants within the Arctic circle, o£ geo-
logically speaking, comparatively recent age, have now
died away, and we no longer find that their presence
there forms so favoured a theme for speculation. The
time appears to have arrived when we may critically

examine the botanical evidence upon which estimates of
the past degree of warmth enjoyed by the Arctic regions
have to be formed. The method open to us is very
simple : we have, it seems, only to first set aside deter-
minations that are clearly little more than guesses ; then
ascertain the minimum mean temperature required by the
remaining groups of plants to flourish at the present day

;

and the sum of these temperatures should furnish reliable

results for each period.

I am not yet able myself to carry this inquiry beyond
the ferns and conifers, but the determinations of these
are probably so very much more accurate than those of

the higher orders of plants as to comprise most of the safer

data, and they are sufficiently numerous for the purpose.
My present remarks are limited to the Komeschichten,

a horizon supposed in the “ Flora Fossilis Arctica,” to

represent in Greenland the Urgonian or Neocomian of
Central Europe. In this Komeschichten two genera of
ferns occur which deserve especial consideration, for Prof
Heer makes use of their presence to infer that at that
period the Arctic regions were favoured with a sub-tropical

or even tropical climate. These genera are Gleichenia
and Oleandra. The correctness of the determination of

the supposed Arctic Oleandra is doubtful, and it is best

for the present to place them among the guesses. The
very sparse indications of sori are not satisfactory, and
there are no less than twelve widely-distinct genera pos-
sessing species with approximately the same venation.

Oleandra is a small genus with but six species, almost
confined to the tropics, but two of them grow in Northern
India at altitudes of 6,000 and 7,000 feet.

It is quite otherwise with the remains of Gleichenia, for
these preserve every characteristic of that genus. But
while it is perfectly obvious that these are really fragments •

of Glcichenias, neither the number of species into which
Prof. Heer has divided them, nor the inferences as to
climate which he draws from them, can be admitted. He
has quite unnecessarily, it seems to me, separated the
fragments from the Komeschichten into fourteen species,

and to these has added two from the Ataneschickten. The
prevailing species, G. Zippti

\

if considered to represent

the type in its average size, might be made to embrace
eight or ten of them without even then approaching the
limits of variation seen in the corresponding existing

species. G. Giesckiatia receives the rather larger pinnae

and G, gracilis the smaller, and many others seem sepa-

rated on trifling or fancied peculiarities, as G. acutipenms
,

which is merely a small, indistinct fragment, with a few
rounded depressions, conjectured to mark sori, but which,
from their position on the mid-rib, could not well be such.
Gleichenia is a particularly variable fern. Berkeley men-
tions (Introd. to “Crypt, Bot.,” p. 516, Fig. lio,b) that
he had seen at Kew the minute pinnules of one of them
expanded to three times its normal length, and the
margins unfolded by exposure to a warm damp atmo- «

sphere. In two full-grown specimens of G. dichotoma
from Khasia, in the Kew Herbarium, the longest pinnules
respectively are one and nine centimetres in lengtn* The
Arctic species are, however, closely represented by
glauca (G. longissima

,
Hook., “ Syn. Fdicum”), mud km

this species the pinnules in different plants vary, from a
single locality, between 25 and 2 mm. in length. In
making species out of fragments of fossil plants the pester
or less liability of the living forms to vary shanks it seems
to me, be kept in mind, and for general (fee
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greatest possible number! if from one locality and horizon!

be included together.

There are not wanting altogether, however, indications

of other species, and among them G. rigiday G . rotula
,

and G. micromera seem to be distinct, but the great
majority are simply pectinato-pinnatifid, and possess no
really distinctive specific characters. In addition to this,

fourteen species from one locality and horizon appear
a very unlikely number to have existed together, for

although the plants are sociable and grow massed toge-
ther, but few species are ever met with living together in

the same vicinity. The whole of America, which is the
richest continent in species, contains but nine, the varied
lands grouped as the Malayan region but seven, New
Zealand five, Australia four, &c. ; the total number recog-
nised by Hooker in the li Synopsis Filicum * being but
twenty-three. The greatest number growing in a re-

stricted area is in North Caledonia, where there are

four ; but I am not aware whether these are actually

associated together.

These Gleichenias are repeatedly alluded to by Prof.

Heer as indicating a tropical nature for the Arctic creta-

ceous flora, but so far as their presence goes, they by no
means imply that a high temperature prevailed. Although
no Gleichenia now ranges into high northern regions,

they flourish south in the rigorous climates of the Magel-
lan and Falkland Isles, S. lat. 53°, which have an
isotherm of less than 45

0
,
and arc also found on the high

mountains of Tasmania and on the Andes at 1 0,000 feet,

which is, according to Humboldt, the level of gentians
and near the limit of arborescent vegetation. The group
of Gleichenias from the colder regions of South America
all resemble each other in much the same degree as

those of the Arctic regions did, and all possess small,

hard, rigid, pectinato-pinnatifid pinnse. Among them
are G. pedalis

, G. crypiocarpa
,
and G. quadnpartita,

all

of which, but especially the former, vary considerably,
being either long or shortly pectinate. It is a suggestive

fact that the existing representative of these Arctic

Gleichenias is the only one that still ranges into northern
temperate regions, such as China and Japan, while the
representative of the English Eocene species is an essen-

tially tropical form.

The Arctic group of Gleichenia appears to have very
little affinity with European fossil plants of similar age,

except through G. Zippci. Hecr connects one with
G. comptoniafolidi from Aix-la-Chapelle, although there
is little discoverable resemblance between them. To do
so he has to point out a discrepancy between the drawing
and the description, and although he had never seen the

specimens, prefers to rely on the drawing which Dr. De
Bey now disclaims as incorrect. The Aix-la-Chapelle

types are really quite different and more varied, and link

ihem with our own eocene species. This latter is an
essentially tropical type, and completely distinct from
either the fossil Arctic group or the existing forms from
the cold southern latitudes, since it closely approaches
G. dichotoma, the only type of a well-defined section of
the genus, now almost universally distributed over the
tropical world.

The Gleichenias seem first to have appeared in the
Jurassic, to have passed away from Europe before the
close of the Eocene period, and to be now decidedly
characteristic of the southern hemisphere—very few
species crossing the equator, although the representative
of the fossil Arctic species still extends as far north as
Japan. It is obvious that we need not, from their presence,
assign a very high mean annual temperature to the older
cretaceous period in Greenland. J . S. Gardner

METEOROLOGY INJAPAN
fead carefully and with great pleasure the

of thc Science Department of the Uni-
versity of Tokio, Japan, voL iii. Part i., which gives the

report of the meteorology of Tokio for 1879, by Prof.

T. C. Mendenhall. The observations, which are carried

on in the west wing of the small observatory attached to

the University, were commenced in January 1879, and
this is the first report issued by the Observatory. The
instruments are from Negretti and Zambra, and, with the

exception of the thermometers, they appear to have been
placed in suitable positions. The thermometers are
mounted outside the north window of the second floor,

and are separated from the observing room by glass

doors, which are opened for observation. This position

of the thermometer is in several respects objectionable,

but particularly as it precludes any comparability, beyond
a rough one, between the temperature observations at

Tokio and at other stations which are or may be esta-

blished in Japan.
The hours of observation are 7 a.m., 2 and 10 p.m., an

arrangement of hours, it may be remarked, which states

the mean temperature of the six warmest months of the
year about three-fourths of a degree too high, and further

does not approximate with the desired closeness to the
important diurnal turning-points of the barometric pres-

sure. It is however right to add that it is declared
desirable to increase the number of the observations to at

least five or six during the day as soon as the necessary
arrangements can be made, and to institute a series of
hourly observations for approximately determining several

of the diurnal curves. An arrangement, if possible to be
carried out, for the erection of continuously-recording
instruments, would be an important gain to Japan
meteorology.
The observations are published in c.vtcnso, and are

illustrated with great fulness by excellent diagrams, which
show in a clear manner the main results of the year’s

observations, the diagrams being lettered and numbered
so as to serve for both the English and the Japanese
editions which are issued. •

The mean pressure for the year at 32
0 and sea level is

given at 29*952 inches, the monthly maximum, 30*093

inches, having occurred in January, and the minimum,
29*809 inches, in August, thus showing a tendency in the

atmospheric pressure to be assimilated to the annual
march of pressure in the continent adjoining. There
having occurred no typhoon during the year, the lowest

barometer was only 29*087 inches, which happened on
February 23, and thc highest, 30*5(5 inches, on April 21,

the range for thc year thus being 1*426 inch. The mean
diurnal range from 7 a.m. to 2 p.m. is large, being 0 059.

inch for the year, regarding which Prof. Mendenhall
remarks that “ this same relation exists in each set of

monthly means with two exceptions.” These exceptions

are May and September, the ranges for which being, as>

printed in the means, 0*028 inch and 0*019 inch. On
comparing these ranges with those for the other months,
they are at once seen to be physically impossible

;
but by

averaging the observations themselves for these months,

these exceptionally low ranges turn out to be due solely

to errors of computation. The true range given by the

observations for May and September are 0*047 inch for

each month. The exceptionally large range for July, viz.,

0*085 inch, is also an error of computation; the true

range was only 0*052 inch, the mean range at Tokio being,

as in corresponding latitudes of the Atlantic, less in the

summer than in the winter months.
The lowest temperature for the year was 24°*i on

January 2 and 7, and the highest 93°*o on August 15. The
temperature fell to or below freezing (32

0
) on 46 days, 27

of these days being in January, and rose to or above 90**o

on 12 days, 7 of these days being in July and 5 in August.

The mean annual temperature deduced from the 7 a.m.r
2 and 10 p.m. observations was s8°

#

5» and from the maxi-

mum and minimum observations $o°*o, the higher tem-

perature of the former being due to the 7 a.m. observations.

If this were changed to 6 a*m. the hours of observation
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would then be equidistant, which would furnish data for a
more exact determination of the mean temperature.

Perhaps the most interesting part of the Report is what

relates to the wind which is discussed with no little ability

•and fulness. The results establish beyond doubt that the

wind blows more frequently from N. and N.W. than

from any other directions, and that these are especially the

directions from which winds of high velocity come. This

is strikingly shown by the fact that 75 Per cent, of all the

high winds which occurred during 1879 came from N. and

N.W. The N. and N.W. winds prevail from November
to March, and S. and S.E. winds from May to August,

the other months being transitional ; and with reference

to these S. and S.E. summer winds it is clearly shown
that they blow with a much less absolute velocity than do
the N. and N.W. winds of the winter months.
Of almost equal importance are the facts of the rain-

fall The amount for 1879 was 58*98 inches, the rainiest

months being May, June, September, and October, and
the driest, November, December, January, July, and
August. The rainfall is sorted according to the direction

of the wind with which it fell
;
and the highly interesting

results are arrived at that the greater number of rain-

storms come from N. and N.W., that the heaviest rains

come with N.W. winds, and that in no season are the

S. and S.E. winds, not even in summer when they are

the predominating winds, accompanied with the maximum
rainfall as compared with other wind-directions. The
rainfall partitioned in percentages according to the winds
with which it fell were N. 18, N.E. 9, E. 9, S.E. 5, S. 7,

S.W. 3, W. 17, and N.W. 32, there falling thus 67 per
cent, of the whole rainfall with N., N.W., and W. winds.

Among the changes it is proposed by Prof. Mendenhall
to be introduced are improved hygrometric observations,

which were evidently not trustworthy for 1879 ;
observa-

tions of earthi-temperatures down perhaps to a depth of

40 feet ; an extension of the anemometrical observations

;

observations of variations in the velocity of sound under
different meteorological conditions, the data being ob-
tained from the time-gun, which is fired at noon daily

;

and a systematic investigation of the phenomena of

earthquakes.
But what is urgently required in developing the meteor-

ology of Japan is, beyond all question, the establishment
of a network of stations over the Islands equipped with
trustworthy instruments. The sub-tropical situation of

Japan between the largest continent and the largest

ocean of the globe is, from a meteorologist’s point of

view, unique ; and the report now under review points

to meteorological peculiarities in its climate of the highest
interest. A satisfactory statement of its climatic pecu-
liarities is, as our readers are aware, a desideratum

;
and

the information which could not fail to prove of the
highest utility to the Japanese, and is certain to cast
important lights on the meteorology of Asia and the
Pacific, and particularly on the meteorology of this ocean
about latitude 33°, south to which the islands extend, can
be furnished from no other source than from a network
of meteorological stations overspreading Japan.

MINERAL STATISTICS OF VICTORIA
T7OR some years past the yield of gold in the colony
L has been steadily decreasing. In 1868 the quantity
of the precious metal obtained from alluvial deposits
amounted to 1,087,502 ounces, and from quartz-veins

597,416 ounces, making in all 1,684,918 ounces of gold.

Last year the quantities were respectively— alluvial,

293,310 ;
quartz, 465,637 : making a total of 758,947

ounces. The comparatively rapid diminution in the
supply from alluvial sources is quite intelligible, as these

would necessarily be soonest exhausted, though it is

important to observe that in 1879 f°r the first time for

eleven years the return from this source shows a decided

advance on that of the preceding year, which is attributed
to a better supply of water for sluicing operations, and to
the opening up of deep mining ground. It is to quartz -

mining, however, that the colony must look for the further
development of her gold-fields. There has been a
gradual decline in the yield from quartz-mines since

1872, when the amount obtained was 691,826 ounces.
But the Secretary for Mines in his recent report speaks
hopefully of the probable future of this important industry.
Up*to tne end of 1879 the total quantity of gold raised m
Victoria is estimated to have been 48,719,930 oz.11 dwts.,
valued at 194,879,722/. The proportion of gold in the
quartz varies considerably in different districts. Thus, last

year at Castlemaine the average yield of each ton of
quartz was 5 dwts. 1845 grs., while In Gippsland it

amounted to 1 oz. 2 dwts. 18*66 grs. The quartz of the
latter locality is by much the most auriferous in the
colony. The decrease in the supply of gold has been
accompanied by a falling off in tne number of miners.
The men who found employment in gold mining in 1874
was 45,151 ;

last year they numbered 37,553, which was
an increase, however, of 917 over the number for 1878.

The mining population includes an industrious and un-
popular contingent of Chinamen, who last year amounted
to 9,110, or 528 fewer than in the previous year. Taking
the total annual yield of gold and dividing its value
among the miners employed, the earnings of an alluvial

miner are rated last year at 48/. ior. i\d. per annum.,
while those of the quartz miners are given as 118/. 8j. *jd*

Deep mining in quartz reefs continues to make pro-
press, and the mines are becoming every year deeper.
Some shafts are now more than 2,000 feet deep. The
revenue derived by the colony from the gold districts

amounted last year to 15,641/. i6j. 9*/., being a slight

advance on that of 1878.

PHYSICS WITHOUT APPARATUS 1

II.

A MONGST the elementary principles of mechanics
/*- which are capable of easy illustration without
special apparatus is that of the centre of gravity. In
every solid mass a point can be found such that the
resultant of all parallel forces acting on the individual
particles passes through it, and such forces balance
themselves around this point. The gravitation-force of
the earth is exerted towards its centre, but this being
4,030 miles away, the individual forces acting on the
separate particles of a body on the earth’s surface may
be regarded as parallel forces. Hence the centre of the

parallel gravitation-forces is termed the centre of gravity.

If the centre of gravity be supported, that is to say, if the

resultant force be met by an equal and opposite force of

resistance, then the body will not fall. The leaning tower
of Pisa does not fall because, in the first place, the

mortar is strong enough to bind the masonry into a sub-

stantial whole, and, in the second place, because the
obliquity of the inclination of the tower is not so great as
to throw the centre of gravity beyond the supporting base.
A vertical plumb-line dropped down from the centre of

gravity of the tower would meet the ground inside the
base. It is very easy to imitate the leaning tower by-

taking a common wooden roller and sawing off a piece

with oblique ends. The toys which are sold under the
name of the Toy Blondin also illustrate the principle

of the centre of gravity. A metal figure slides or walks
down a stretched string, being kept upright by means of
a weight fixed to the end of the rod held in the hand of
the figure, thus causing the centre of gravity of the whole
to fall below the point of support. A simple way of
showing the same thing with improvised material is utas-
trated in Fig. 3. A couple of forks are stuck into a cork*

z Continued from p. 3a*.
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Their weight being considerable, the centre of gravity of
the combination is below the cork, and if the cork be

E
laced on the tip of the figure or on the lip of a wine-
cfttle, it will stand there securely even while the bottle is

emptied. M. TissandicT has revived another illustration

of the same principle which is capable of evoking roars
of laughter at a dinner-table. If a dish of snipe has been
served up the head with its long beak may be fixed in a

while the snipe’s head nods at the various members of the
company in turn, and finally stops opposite one of them
(Fig. 4).

A pretty mechanical toyformerly sold in many shops.
but now rather rarely met with, is explained
upon the principle laid down above. Two
small wooden figures with large feet, and
holding a couple of poles psUanquin*wise
between them, are set at the top or a flight

of toy stairs. They descend performing

summersaults over one another. Fig. 5 shows
how the two figures are set at starting. The
poles which they grasp are in reality glass

tubes plugged at the ends and containing a
small quantity of mercury. The figures are

themselves made of very light wood, and
the quantity of mercury is adjusted to a
nicety, so that its position in the tubes
determines the position of the centre of

gravity of the combination. Fig. 6 shows
the position of the mercury in the end a of
the tube. At this stage of the movement
the figure marked R is still standing on the
topmost step. The other figure, S, is de-
scending, as shown by the arrow. The
position of the figure S, with the feet fore-

most, is determined by light silk threads
which connect the shoulders of r with those
of s, and in this position s has the advantage
in weight over the counterbalancing mer-
cury at a, hence s continues to descend
until the tubes have passed the position in

which they are level. Once past this position the mercury
rurs down from a to b and brings down s firmly on
to his feet on the second step. At this juncture the
arrangement of the various parts will be that indicated

cork; and then, two forks being thrust into the sides of in Fig. 7. The hands of $ now become the pivoi

“V I 1 1 about which the poles can turn and the mercury m 1

end of it, the cork can be balanced upon a coin laid on is collected right in the bottom of the tube, where ii

tne top of a wine-bottle, and can be sduq slowly round I
has the greatest leverage. The feet of R (which an
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proportionally the heaviest port of him) are near to s, and
His centre of gravity is therefore comparatively near to

the pivot about which the combination is going to revolve.

Hence while b sinks, r rises, and as he performs his

flight through the air over the head of s the silken strings
gradually bring his feet forward until at last he has
turned them forward so much that he has the greater
leverage over the counterbalancing mercury at b and

Fig. 7 .

descends ready to take his stand on the third step. In
this way the two manikins vault over one another’s heads
intil they have descended from top to bottom of their
fitly flight of stairs.

' {To be continued,)

t NOTES
jThe French deep-sea exploring expedition off the North Coast

>f Spain in the Bay of Biscay, last month, appears to have been
ray successful, and to have fully confirmed the great reputation

ormerly • earned by our neighbours in similar undertakings

hroughout foe wide ocean. No less than 103 soundings were
oken. The fauna agrees with that which was observed in the

Porcupine cruise of 1870 along the western coasts of Spain and
Portugal ; and there [are corresponding inequalities in depth.

Nt understand that, with foe approval of the French Commis-
ion, Dr. Gwyn Jeffreys will give an account of this expedition

Jt foe Swansea meeting of the British Association. The Paris

eport iu foe Times of August 5 is not quite correct.

Thk American Association for the Advancement of Science

oeets this year at Boston, on the same day as our own does at

Swaasta, August 35. From foe Local Committee’s circular,

which has been sent us, it is evident that a “ good time ” is in

store for those who attend foe meeting, and they are likely to be
many. It seems to us that foe organisation of foe American

Association is much better than ours, though,it will be seen from

last week’s Nature that foe Swansea Committee have taken

great pains to give the British Association an agTeeaUftrudeptioo.

The Boston Local Committee contains many we&knoWfrdarned
and is subdivided into a Committee-at-Large, Reception Con*
m ittee (which includes the names of numerous ladies, headed by
Mrs. Louis Agassiz), Committees on Finance, Railroads, Hotels

and Lodgings,Rooms for Meetings, Mails, Express, andTelegraph,
and Excursions. On these committees we find such names as

Ralph Waldo Emerson, AsaGray, OliverWendell Holmes, Henry
W. Longfellow, A. Graham Bell, A. Agassiz, and many others

eminent both in science and literature. The arrangements for

excursions and receptions seem admirable, and foe savants will

have a terrible round of pleasure to undergo. Among other

provisions by the Local Committee is a daily free public luncheon

between the morning and afternoon sectional meetings, for foe

purpose of keeping the members together. The circular contains

all information about hotels and lodgings, receptions, excursions,

meetings, Sec., and ample provision has been made in foe various

rooms for experiments and illustrations. The rooms will be

connected by telephone with each other, with the hotels, and
with the general telephone circuit of Boston and Cambridge.

Indicators in each of the sectional rooms, as well as in foe

secretary’s room and in foe hotel selected for head-quarters, will

show at any moment what papers are under discussion in each of

the sections. Among the public addresses to be given during

the meeting arc those of the retiring president, Prof. G. F.

Barker, the vice-president of Section A, Prof. Asaph Hall, and

the vice-president of Section B, Mr. Alexander Agassiz.

The Annual Meeting of the British Medical Association was
opened at Cambridge on Tuesday, under the presidency of

Prof. Humphry.

The Institution of Mechanical Engineers had a very successful

meeting last week at Barrow-in-Furness. Every facility was
afforded the members for inspecting the many objects of engineer-

ing interest in Barrow and its vicinity. The [papers read were
all of more or less technical interest.

On Thursday last the Anthropological Congress wag opened

at Berlin in the presence of the Crown [Prince and Princess of

Germany and of many distinguished literary and scientific men.
Prof, Virchow delivered an eloquent speech. Dr. Schliemann

afterwards gave an account of his discoveries and excavations.

On Monday a banquet was given in honour of Dr. Schliemann

and Prof. Nordenskjold, who, on Tuesday, were entertained by

the Crown Prince.

In connection with the vote for the British Museum on Mon-
day there was some talk as to the organisation of that institution

and of the new Natural History Museum. Mr. Walpole spoke

hopefully of the early transference of all foe collections destined

for the South Kensington buildings, while Mr. Story*Maskely*e,
tenderly remembering his former colleagues, advocated theereor

tion of houses for the officials. There was a good deal of vagte

and unsatisfactory talk about foe distribution of duplicates to

provincial museums. This is evidently a matter th$t requires

clearing up, and it might be well to take means to decide once

for all what are duplicates and what would be the best method

of disposing of them. Mr. M'Cullagh Torrens thought there

was great room for reform in the method of appointing foe

Trustees of foe British Museum, who are far from befog repre*

tentative > there should, he thinks, be a larger infusion, of foe

scientific element among them.

A correspondent sends ns some notes as foe result of :.e

visit to the Belgian National Exhibition at Brussels. The tote)



346 NATURE \August 12
,
1880

extent of the ground is 300,000 square metres, and the area

covered by the palace 70,000. The number of exhibitors is

7,000, or more than one for each 1,000 inhabitants in a popula-

tion of about 6,000,00a Two of the pavilions are occupied by
the two principal telephonic companies, who are competing at

Brussels, Antwerp, and Venders, where rival central offices have
been built, and are besieged by a crowd of experimenters. The
number of tickets sold at the gate is about 10,000 a day, which
is considered a success. It was attempted to establish a

captive balloon on the model of the large Gifiard captive balloon

on a reduced scale, the rope bring only 300 metres long instead

of I500, and the volume 8,400 cubic metres instead of 25,000.
But in spite of this diminution the balloon refused to go up, the

hydrogen having been mixed with a large quantity of common
air. The Belgian balloon has been disinflated, and fresh efforts

will be made to fill it with better gas, but success is con-

sidered rather doubtful. Except this disappointment, which it

riiares with [Berlin, Vienna, and New York, where attempts

to start a captive balloon failed, everything is going on remark-

ably well at Brussels. It is difficult to give a brief description of

all the objects worthy of notice in this wonderful display of

Belgian enterprise and skill In the engine hall a facsimile of

the first locomotive constructed on the continent has been placed.

It bears the date of 1835, and an inscription shows it was made
by Cockerill for the Belgian Government Railway. One of the

wonders of the Exhibition is the collection of models of

mining, showing all the incidents of underground workings and
living. Scientific societies and Government exhibit complete

collections of the mineral and vegetable kingdoms within the

limits of Belgian territory. Every provincial Government is

an exhibitor, and also the various Central Government Depart-

ments. The Belgian Photographic Society has organised a very

good display. The Brussels Observatoiy has sent a model of

van Rysselberghe’s self-registering meteorograph. This appa-

ratus is in operation at the Brussels Observatory, in Antwerp, at

Ostend, and at Arlon. When the Belgian Observatory is moved
to a new situation at some distance from the city, all these instru.

ments will be connected with it by a special telegraph wire, so

that the "physicists of the Meterological Office will write their

predictions in a room where they will be able to watch

the development of meteorological phenomena all over their

native country. An electrical railway has been established in

the gardens, and is working all day long with perfect regularity.

The number of waggons is three, each of them carrying six

passengers, with a velocity of 3 metres per second, to a distance

of 300 metres, for 3d. The locomotive, of which the weight is

800 kilogs., carries a Gramme machine, worked by another

machine, which is stationary. There is also in another part of

the city a so-called International Exhibition, but this, although

opened in state by the King, is merely a private speculation,

without having any special feature or deserving any particular

notice.

Sir William Harcourt stated in the House of Commons
the other day that it is hoped that the work of the Cambridge
University Commissioners will be completed before the Christmas

Vacation.

Prof. Msndelsef is at present in the Caucasus. He intends

to visit Vladikavkaz, Tifiis, Batoum, and Foti, whence he

proposes to proceed to Kertch to inspect the sources of

petroleum.

The ladies continue to keep well to the front in the University

of London Examinations. In the first division of the first B.Sc,

examination the fourth on the list is Miss Sophia Bryant. The
other five ladies are well up in this division, there being none so
*°w the second. In the first division of the first B.A,

the second on the list is Miss Catherine Eyre
Anelay.

Great activity prevails at the Meudon aeronautical school,

where the French Government has established extensive works

for the construction of a large number of war balloons. Each
of these, 10 metres in diameter, will be made of silk, varnished

by a process invented in 1794. The valve is to be made of

metal, and the shape will be quite spherical. Not less than

forty of them will be sent to the several French armies for the

purpose of making captive or free ascents when required. Of
these more than half have been already constructed. The con-

struction of furnaces for the preparation of pure hydrogen has

not begun yet. The warehouse is large enough to contain

inflated balloons, which can find exit by the rQof. All the men
and officers (except one) belong to the corps of Military Engineers.

All the works for building directing balloons have been stopped.

The Daily News Naples correspondent writes that Prof.

Silvestri wrote from Catania on July 15 that since his report on
May 1 last about the eruption of ashes from Mount Etna he has

observed many other interesting phenomena. On May 16 and

17 last some slight shocks of earthquake were frit on the east

side of Mount Etna, especially in the district of Acireale.

About a month later the shocks commenced again and were

repeated on several consecutive days—that is on June 15, 16, 17,

and 18. The motion was undulating. About two days before

these manifestations a new and very active phase of mud erup-

tions set in at Paterno, on the south-east of Etna. Two craters

opened, which violently ejected gaseous matter with abundant

torrents of mud, more consistent than usual, and of a higher tem-

perature (140 degrees Fahrenheit), which, accumulating in the

basins in large masses, finally broke through all barriers, over-

flowed and destroyed the adjoining fields, and buried several

mills and farmhouses. In this eruption Prof, Silvestri noticed

an abundant development and pressure of gaseous matter, of

such force that it produced oscillations strong enough to tear up

the old lava, forming rents out of^which the gas rushed with the

noise of a boiler letting off its steam. Coincident with ithese

phenomena clouds of vapour issued from the eruptive fissure of

last year, confirming the opinion formed by the Professor before

—namely, that this fissure, lying between the two principal

craters of 1879 and the great central one, had not been blocked

with lava, but was still in communication with the central
#

eruptive axis, for vapour, mixed with ashes which fell all over

the cone, also issued from the central crater. This "activity

continued during several days, and still continues with decreased

intensity, seen from Catania in the shape of dense clouds cover-

ing the whole summit of Etna in a clear sky. Changes have

taken place which have entirely altered the form of the central

crater. The old ravine, which formerly crossed the crater and

made two thirds of it into an ample and easily accessible basin,

a natural laboratory for the study of the products of the volcano,

now exists no longer. The central crater, from the effects of

violent commotions, has crumbled, and, with part of its sides

and the high point whence it was formerly possible to enjoy the

sunrise, has been precipitated into the ravine, diminishing the

height of the mountain by about 40 feet, while the circumference

of the crater has become wider by half a kilometre. The

general destruction of the old sides has in a certain way

rejuvenised the crater, which has regained its characteristic

form of a funnel, at the bottom of which is now the eruptive

mouth.

A letter from San Jos^de Guatemala, dated July 2, to the

Panama Star and Herald

\

says :
—“ At 3 a.m. on June 29 the

volcano Fuego suddenly became active, throwing out vast

showers of fire and cinders, with great darts of flame shooting

up from 350 feet to 500 feet above the month of the crater. The

whole country to the east and south was magnificently illumi-

nated. At 3.40 a.m. two streams of lava could be seen running

down the sides of the volcano, one to the south and east, the
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other to the westward. Dense masses of steam and smoke rose

from the courses of the lava streamsi as the shrubbery and

foliage were burnt. The river Guacalate rose suddenly, and its

waters were quite warm. Fuego continued to belch fire until

daylight, by which time the whole northern horizon, looking

from San Jose, was dark with the smoke from the volcano.

The lava streams continued in view until 4.30 a.m. The first

grand column of fire rose at least 500 feet in height, solid and

smooth, and then the top, expanding, opened out like an

umbrella, the sparks coruscating like those from a brilliant

rocket. The pulsations of flame during the first two hours of

the eruption were about 50 seconds apart, strong and regular.

The eruption was less active until, at 7.30 p.m. on July 1, a

column of flame rose to a height, probably, of 150 feet or more.

At the hour of writing Fuego smokes away steadily.”

A remarkable thunderstorm is reported as having occurred

on July 24 last at Moylough, county Galway, Ireland. The
storm, which was very vivid and accompanied by a most destruc-

tive fall of enormous hailstones, lasted about an hofcr and a half.

One of the strongest discharges took place in a field about a

mile from Moylough Church. The spot is described as presenting

on a large scale an appearance like that of a sheet of cardboard
that has been pierced by the discharge of a battery of Leyden
jars. A long branching furrow, upturned as if by a plough, was
found, a deep hole being bored at each end of six terminal

branches, the earth round the holes being raised as if pushed up
from below. Tufts of grass were scattered thirty and forty’yards

from the place.

Mr. W. Brankston Richardson, writing from 61, Suther-

land Gardens, Maida Vale, sends the following dog-story to the

Titttes:—

“

Concurrently with the forty days’ fast of the mis-

guided American doctor, another fast has been in progress in

our own country, for the truth of which I myself can vouch. A
friend of mine who lives in Devonshire left home some weeks
since on a series of visits to his friends in distant parts of the

country. A few days after he left his servants wrote him that a
favourite Skye terrier was misring. My friend, after every search
had proved fruitless, considered that the dog had been stolen.

On his return home, after an absence of one month and five days,

he unlocked the library, the doors and windows of which had
been bolted and barred during his absence, and to his astonish-

ment the missing dog crept out into the light, a living skeleton
and totally blind. He was well cared for, and has now quite

recovered his health and sight. But his existence was wonderful.
He had had no food and no water, and had not gnawed the
books or obtained sustenance from any source whatever.”

iT'is at present too early to offer an opinion as to whether
** Brook’s Popular Botany : comprising all the Tlants, British

and Foreign, most useful to Man in Medicine, Food, Manu-
factures, and the Garden,” is likely to answer to its title, since

so much depends on its completeness. In the two numbers
which we have at present received the letterpress seems fairly

accurate, if not scientifically precise ; but the illustrations are on
too small a scale, and altogether wanting in detail. The publi-

cation is at all events cheap enough.

The City of Nancy has instituted at its own expense a com
petition among aeronauts. A premium of 80/. has been
offered to the aeronaut who on an ascent made from Nancy
shall have made the best observations. MM. Eug&ne Godard and
Duruof have entered the lists.

In the beginning of September a statue erected to Pascal by
nbllc subscription will be inaugurated at Clermont. The prin-

cipal address will be delivered by M. Bardoux, ex-Minister of

Public Instruction, and member for Clermont.

Every year the laureates of the Municipal Schools of Paris

travel during their holidays at the expense of the Municipality.

The pupils of the Turgot School will visit Chambery, those of
the Lavoisier School, Havre, and those of the Colbert School*

Chambery. The pupils of the J. B, Say School will go to

Clermont Ferrand and witness the inauguration of Pascal’s statue.

M. Maurice Koechlin of Mulhouse, although born deaf and
dumb, has passed successfully his examinations for baccalaureat

at Rouen. He was educated by M. Hugentobler, director of

an institution for suchnmfortunate persons. This young man is

only sixteen years old, and his wonderful success has created

quite a sensation.

The Sixth Annual Report of the Yorkshire College for

1879-80 speaks with satisfaction of the progress of that institu-

tion. Instruction is now given in fourteen distinct subjects by
twelve professors, lecturers, and instructors, aided by nine

assistants. The number of students had increased to 142 from
1 13 of the previous year; there were besides 52 'medical and

148 occasional students.

The additions to the Zoological Society’s Gardens during the

post week include two Lesser Black-backed Gulls (Lawsfuscus),

British, presented by Mr. Beazley ; a Horned Lizard (Pfiryno-

soma eornutum) from Texas, presented by Mr. Luiz de Tavaris-

Ozorio, a Red-handed Tamarin {Midas rufimanus

)

from Surinam,

two Russ’ Weaver Birds
(
Quelea russi) from West Africa,

deposited
; a Servaline Cat {Felts servalina\ a Coquetoon

Antelope {Cephalophus rufilatus) from West Africa, a White-

cheeked Capuchin ( Cebus lunatus) from Brazil, four Brown
Capuchins {Cebus fatuellus) from Guiana, two Swainson’s

Lorikeets ( Trichoglossus nova-hollatiduv) from Australia, an
Anaconda {Eunectes murinus) from Demarara, purchased ; a

Mesopotamian Fallow Deer {Cervus mesopotamicus), a Gaimard’s

Rat Kangaroo {Hypsiprymnus yaimardi), born in the Gardens.

OUR ASTRONOMICAL COLUMN
Comets of Short Fkrjod.—Faye’s cumet was detected by

Mr. Common at Ealing, with his large reflector, on August 2,
in the position given by Dr. Axel Moller’s ephemeris. The
theoretical intensity of light at this date was €>'078, which
rather exceeds that at the first and last observations at the appear-
ance in 1850-51. The comet was very small and extremely faint

when the sky was not quite black. The perihelion passage does
not take place until January 22, 1881, but although long visible,

the faintness of the comet will prevent its being well observed at

any time with ordinary telescopes. Since its last appearance in

1873, when only four observations were secured, tne effect of
perturbation has been to lengthen the period 56*5 days, and to

retard the arrival at perihelion by 38 days, the main part of this

perturbation having been produced by Jupiter in 1875.

Prof. Oppolzer has published an ephemeris of Winnecke’s-

comet from elements brought up to the next perihelion passage

(December 4). The track of the comet will be so unfavourable

that it is very doubtful if observations can be obtained at this

return. If the comet be glimpsed at all, it is most likely to be
during the month following December 20, for which period, that

nothing may be wanting on his parti Prof. Oppolzer has given an
accurately-calculated ephemeris, which he thinks will indicate

the position within two minutes of arc. The three returns in

1858, 1869, and 1875 were connected, taking into account the

perturbations by Jupiter and Saturn, and Herr A, Palisa deter-

mined the effect of the same planets (first-power perturbations)

from 1875 to December 1, 1880. The effect of a resisting-

medium was likewise included, Prof. Oppolzer having, as we
lately recorded, found evidence of its sensible influence on the

motion of this comet, unless a correction be applied to the

received mass of Jupiter, which seems hardly admissible to the

extent required.

Encke’s comet will again arrive at perihelion about the first

week in November, 1881, after which no one of the comets of
short period will be due until January, 1884, but before that

time it may be anticipated that the comet of 1812 will have
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armed m these parte of space. A search for this body with the

aid of Prof. Winnecke's sweeping ephemerides is desirable

forthwith, the length of the revolution not appearing to be
determinable within very narrow limits from the observations of

1812, and there being no other recognised appearance.

Is v Cygni a Variable Star ?—'Writing in September,

1842, Sir John Herschel drew attention to this star, which he
said appeared to have increased very considerably in magnitude
since tne date of Piazzi’s observations. In 1842 it was ** the
principal star in the neck of the Swan, and of nearly the fourth
magnitude, very conspicuous to the naked eye, ana making in

fact the only very distinctly seizable point between Albireo in

the beak and the bright star 7 in the body.”
Piazzi, who observed the star nineteen times in right ascension

and eleven times in declination, calls it 6*7 m. D’Agelet had
estimated it 4*5 on July 29, 1783, and 5 on September 17, 1784

;

Lalande, 5 on August 12, 1793, and 4 on July 14, 1797 ; Bessel

in his zone 436 on September 8, 1828, calls it 3 m. (!) ; Arge-
lander and Heis, 4*5. Thus Fiazzi's estimate appears to be
lower than in the case of any other modem observer, but it is to

be noted that Flamsteed reckoned the star no higher than the

sixth magnitude.
iy Cygni seems to deserve some attention at the hands of

observers of the variable stars.

GEOLOGICAL NOTES
Geology ok Belgium and the North of France.—M.

Mourlon of Brussels has just published a work devoted to the

general geology of Belgium. It describes the formations in chro-

nologies! series, and is illustrated with maps, sections, and plates

of the microscopic structure of rocks. A useful feature in it is a

full bibliography of Belgian geology brought up to date. The
new Government Geological Survey of Belgium has just pub-
lished three sheets of maps, with sections, and explanatory

notices. The maps, on a scale of^ are printed in chromo-
lithography and on a novel plan. The ordinary topographical

features—roads, fences, trees, houses, &c., are printed in

different colours, according to the tertiary formation lying under-

neath. Thus the Wemmelien (Eocene) areas are at once
recognisable by an orange topography, the Oligocene tracts by
one in slate colour and the Anversian (Miocene) by one in

crimson. The quaternajy deposits overlying these formations

are expressed by broad tints of colour. The maps are accom-
panied by “Notices Explicatives,” uhich in the case of the

Hoboken and Contich sheets appear as a well-printed 8vo
pamphlet of 256 pages, and a sheet of superficial sections on a

scale of for length and for height. The country

delineated and described lies on the low ground drained by the

Escaut and Rnpel, where, as little can be seen at the surface,

a large series of borings has been made. The work has been
accomplished by the Baron O. van Ertborn, with the co-operation

of M. Cogels. Prof. Gosselet of Lille has just issued the first

fasciculus of an essay on the geology of the North of France and
the neighbouring regions. It deals with the palaeozoic formations,

and is accompanied with an atlas of plates of fossils, maps, and
sections. No one is so competent as M. Gosselet to describe the

older formations of that district which he has so sedulously

studied for many years. His volume will be welcomed not only

by students in Belgium and the North of France, but by geolo-

gists in other conntries, who will find in it an admirable risuml
of all that is known on this subject up to the present time, and
references to the more important original memoirs where fuller

information can be had.

The Right of Priority in Paulontological Nomen-
clature.—M. Gosselet, in a communication to the Soci&e
Geologique du Nord, calls attention to the great inconveniences
which arise from the multiplication of names for the same spe-

cies. lie suggests the establishment of an international tribunal

for judging of the value of each new species, and for registering

it, with its name and the exact date of its publication. He
thinks that the expenses of the journal of such a commission
would be easily met by the subscriptions of scientific men, and
that the duties of the commissioners would not be heavy, os
they would need to be consulted only occasionally in doubtful
cases the ordinary routine work being performed by a secretary.
As illustrations of the evils of the present system, or, rather,
want of system, he cites the history or some Spirifers.

,
SuRVKY of Nm Jbmev.—Mr. Gorge H.

Cook, State Geologut of New Jcrwj, ha. baud his onpretend-

ing but useful Annual Report for 1879. It contains a record of

the development of the mineral industries of the State for last

year, and is accompanied, with a good map, on which are
delineated the various soils as distributed over the area. The
iron-bearing rocks of the Archaean series extend from the north

across New Jersey, and for several generations iron has been
worked in this State. It is chiefly magnetic ore, and is searched

for by means of the compass-needle, the attraction of which is

noted. The commercial depression which began in 1873 has

told heavily on the iron manufacture in the State. Of 200
mines and localities for ore only thirty have been kept in opera-

tion daring the whole period of depression. There are now
hopeful indications however of a revival of the trade. In the

midst of information about building-materials, soils, mines,

water-supply, and other topics, the writer of the Report con-

tinues to find a place for occasional interesting geological facts.

His chapters are likely to be of much service to his fellow

-

citizens, who, it is pleasant to learn, show their appreciation of

these Annual Reports, of which many of the former volumesjire
out of print.

Geological Survey of Alabama,—The‘Geological Survey
of this State is very modestly equipped. Its director, Prof.

Eugene A. Smith, issues Annual Reports, which show, as minutely
as the resources at his command will allow, the geological

structure and economic resources of the different counties or the
State. But he cannot make bricks without straw. It is short-

sighted policy to require a Geological Survey to be made, andfto
equip it so economically that it cannot efficiently perform its

work. In a country where the mineral resources remain in great

measure undeveloped, it would be a wise expenditure of public

funds to furnish means for making cuttings or borings where the

crop of a seam of coal or vein of ore might be revealed at a
short distance below the surface.

Clntral Asian Geology.—Wc find in the last number of the
Izvcstia of the Russian Geographical Society information as to the
geological structure of the tracts to be crossed by the Southern
Central Asian Railway. Altogether it is a flat and dry desert,

covered with reccntalluvial formations ; the land becomes hilly only

in the Mugojar Mountains. At Orenburg, and as far as Mertvyia
Soli, there appear Trias sandstones and clays, which cover the
Permian limestones, and gypsum with salt-springs (Sietskaya

Zaschita). In the neighbourhood of Khanskiy Post we find a
formation which probably will have an importance for the rail-

way, namely, the Jura, which contains coal. At Ak-tube the
shores of Teres-bvutak, Yakshi, and Djaman-kargal Rivers are

craggy, and consist of Permian and Tnas rocks. The Mugojar
Mountains are formed of pretty green and red jades, ana the

Djaman-tau Mountains of an augitic porphyry of syenite and
granite

;
gneiss and mica -slate cover the granite on the eastern

slope. A kind of fine white clay, being a product of the tritura-

tion of rocks, is found at the foot of the Mugojar Mountains on
both slopes, and large accumulations of gravel in the form of

mounds appear at a short distance from the mountains to the
east The Karakorum steppe affords a series of mounds of
sand mostly covered with vegetation and often with very old
trees. These mounds are usually motionless, only those which
are quite devoid of vegetation (such being exceptional) are set in

motion during heavy storms. Altogether the structure of the
steppe appears thus : At the base a sandstone, probably Tertiary,

horizontally stratified ; above this, a clay with gypsum borrowed
by former watercourses, and above it the sandy mounds. Water
is found at a small depth. Sandstone and clays forming low
elongated terraces, and belonging possibly to the Jurassic for-

mation, appear in the neighbourhood or Kara-tougay on the

Syr-daria River.

Geology of Geneva.—The Geological Map of the Canton
of Geneva, on the scale of 1 to 25,000, together with a 41 Geo-
logical Description of the Canton,” in two volumes, by Prof.
Alphonse Favre, have been published under the auspices of the

Geneva Agricultural Society—the map a year ago, and the 44 De-
scription

n
onl / now. The map is well printed with eight colours

very agreeable to the eye, and sufficiently transparent net to ob-

struct the topographical details. As to the geological value of this

work, the name of M, Favre is a sufficient warranty The learned

professor has spent no less than twenty-seven years in the study of
the formations of his Canton. The “Description” consists of lour

parts. The first gives general notions in geology ; the second

contains a detailed description of the formations of the Canton,
namely, the Molasse, the glacial and the post-glacial deposits
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with numerous analyses of soil which give to this part a great

importance for agriculture. The third part deals with erratic

blocks as to their composition and origin; the fourth part

describes subsoils, and contains a description of Lake Leman.

Jurassic Rocks of the Altai Mountains.—According to

the researches of M. Schmalhausen, noticed in the Memoirs

{Troudy) of the St. Petersburg Society of Naturalists, vol.

x., the fossils of the Kouznetzk Carboniferous basin in the

Altai Mountains, which fossils were described until now
as palaeozoic by Gonpert in TchikhatchefFs “Travels,” by
Eichwald, and by Heinitz in Cotta’s “ Altai,” are identical with

the Jurassic (Bathonian) plants which Heer has recently described

in the Jurassic Flora of Eastern Siberia and Amour. M.
Schmalhausen describes them as Phyllotkera

% Asplertium whit-

burnt tenuis, Pterophyllum injlexum
,

Podozanistes laneeolatus,

Lindl., Braehyphyllumt and Ctekanowskia rigula
, Heer.

Miocene Flora.—In his work, 41 Die Miocene Flora von
Sakhalin,” just published by the St. Petersburg Academy of
Sciences, Prof. Schmidt describes 74 species of plants he has dis-

covered, of which 43 were formerly known in other countries,

and 31 are new ; 27 are identical with Arctic Tertiary plants, 25
with Swiss, 18 with those of Alaska, and 21 with those of North
America. The eighteen Alaska species are the most common of
the Sakhalin Miocene flora, which circumstance, as well as the
intermediate characters of the Tertiary flora of Kamchatka, is

a new argument in favour of Asia, having formed, with America,
one continent at this geological period. It is important to observe
that the Tertiary flora of Sakhalin has more likeness to that of
Greenland, of Spitzbergen, and of Switzerland, than to that of
Central Siberia

; thus, out of the eighteen species of Tertiary
plants discovered by M. Lopatin on the banks of the Choulym
River (not far from Krasnoyarsk), none were found among the

Miocene fossils of Sakhalin, whilst the Tertiary flora of the
southern shores of Lake Baikal is very like that of Sakhalin
and of Alaska. To explain these differences Prof. Schmidt
supposes that the fossil plants which arc all described by I leer
as Miocene ought to be considered as belonging to an older sub-
stage, all the more that the Sakhalin plant-beds arc very inti-

mately connected with the*marine chalk-which they concordantly
cover.

CHEMICAL NOTES
The influence of sewage on potable waters is again being

discussed. Herr K. Emmerich—in Pied. Centralblatt—makes
an original contribution to the subject. He has for a long time
daily drunk from a half to one litre of water from one of the

Munich brooks which receives sewage of every kind
; he has

satisfied himself that there were cases of typhoid in some of the
houses which drained into the brook. No bad effects having
followed the consumption of this beverage, Herr Emmerich
invites other experimenters to pursue investigations similar to
his own I The same observer, however, finds that sewage
water produces death in rabbits when injected subcutaneously
in quantities of from 6 to 60 c.c., rabbits of a similar size

being killed by the injection of 200 c.c. of distilled water.
The injection of the residue from the evaporation of 500 c.c. of
sewage water produced strong convulsions and death in rabbits.

He proposes that suspected water may l>e examined by injecting

40 to 80 c.c. under the skin of a full-grown rabbit ; if no rise

of temperature greater than i° occurs, or if death does not

quickly follow the injection, the water would probably be unin-

jurious to human beings drinking it.

Citric add has been formed synthetically by Grimatix and
Adam. The process, which is described in the Comptes rendus,

consists in forming dichloracetonic acid CH2C1—

q

from symmetrical dichloracetone, itself produced from glycerin

through the intermediate stage of dichlorhydrin. By saponifying,

by means of hydrochloric add, the sodium salt of dichloracetonic

add, citric add is produced ; this synthesis confirms the generally

accepted structural formula of citric add.

Doubt as to the elementary nature of sulphur is expressed by
Th. Gross because of recent experiments wherein he claims to

have produced a black, nonoxidisable, chemically indifferent

substance by heating perfectly pure sulphur with linseed oil,

diesolving toe product in sulphuric acid, and predpitating by
sulphuretted hydrogen.

The influence of very small quantities of foreign substances
in modifying processes of chemical change is a subject of much
interest to the chemist, although as yet no full explanation has
been given of this class of phenomena. In the course of his

researches at high temperatures Victor Meyer has given one or
two instances of such reactions. Thus he finds that ferric

chloride, aluminium chloride, and zinc chloride are decomposed
with evolution of chlorine at much lower temperatures when
the vapour-density apparatus is previously filled with nitrogen
gas than when no foreign gas is present. Meyer cannot trace
any connection between the temperature, or amount of decom-
position, and the chemical nature of the foreign gas.

The long-protracted discussion between Berthelot and Wurtz
regarding the dissociation of the vapour of chloral hydrate
appears at length to be closed ; Berthelot admits in the Comptes
rendus that the vapour is partly dissociated at ioo°, and that if

the pressure is small the dissociation is probably complete.

An interesting experiment, and one" likely to lead to further

results, is described by Berthelot in the Comptes rendus. He
finds that such unstable compounds as ozone, hydrogen peroxide,

&c., arc not affected by sonorous vibrations of the rapidity of

100 and 7,200 per second.

M. MeuniejC claims, in Comptes rendus, to have produced
spinel crystals, and thinks he has also produced periclase and
corundum by the action of steam on aluminium chloride, at a red
heat, in presence of magnesium.

Among other results accruing from V. Meyer’s recent deter-

minations of vapour densities is the addition of six or eight sub-

stances to the small list of gaseous metallic compounds. From
the densities, and analyses, of these compounds the following
numbers may be deduced as representing the smallest possible

valency of the element placed opposite each number :—Arsenic,

2 ;
cadmium, 2 ;

copper, 2 ; iron, 4 ;
indium, 3 ; tin, 2 ; zinc,

2. The formula of stannous chloride is shown by Meyer to be
SiLjCl 4

at about 700°, but SnCl2 at 900°. Hence the valency of
tin varies at different temperatures.

In the last number of the Berliner Berichlc an attempt is made
by Wiebe to trace a connection between the atomic weights of
elements and the molecular weights of carbon compounds, and
the coefficients of expansion of the same substances. He shows
that for many elements the ratio between the reciprocal of the
number obtained by multiplying the atomic weight of an element
into the mean coefficient of cubical expression from o° to loo°,

and the heat required to raise unit weight of the same element
from absolute zero to the melting-point, is a nearly constant

number. For elements crystalising in the [regular system the

mean value of the constant is 2*6
; other elements show consider-

able divergences. For certain classes of carbon compounds the

following equation is shown to hold : T— n* const., where

A = molecular weight, a — mean cubical expansion from o° to

ioo°, d ~ density of liquid compound, T — absolute boiling-

point, and it — number of atoms in the gaseous molecule of the

compound. The constant for the fatty acids and ethereal salts

is from 31 to 3*8.

In the Proceedings of the Asiatic Society of Japan R. W.
Atkinson gives the results of his analyses of several Japanese

porcelain clays ; these results show that the opinion of H.
Wurtz, viz., that Japanese porcelain is prepared from decom-
posed felspathic rocks alone, without admixture of kaolin, is not
generally correct. Many of the clays analysed by Atkinson
contained from 54 to 59 per cent, of silica, with 36 to 32
per cent, of alumina ; others again contained from 73 to 79
per cent, of silica. In the clays exhibited in the Philadelphia

Exhibition Wurtz found only one containing less than 74’$
per cent, of silica.

In a series of papers by Nilson, and by Nilson and Pettersson,

in the last number of the Berliner Berichte, important additions

are made to our knowledge of the rarer earth metals. The
existence of ytterbium seems proved. The atomic weijjht of

this metal is 173 (mean of seven closely-agreeing deterafiitiaSoas),
assuming the formula of the oxide to be YtLO*. The chief

reasons for this formula are the isomorphism and general analogy

of the sulphates of ytterbium, erbium, and iMfmum ; the does
analogy between the seleuite of ytterbium and the sdenttat of
metals which form oxides of the formula M

ft
Oai and the mole-

cular heat and molecular volume of Yb^Oj oonywiiih the
same constants for the group MaOt.
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Reasons are given for adopting the formula of scandium
oxide as Scg08> and the atomic weight of scandium is deter*
mined to be 44*0 (mean of four closely'agreeing results). Scan-
dium is undoubtedly identical with MendelejefTs ekabor.

The specific heat of beryllium has been determined by
Nilson and Pettersson. Between o° and ioo° the specific heat
is 0*4246; between o° and 300% 0*5060. These chemists have
likewise made a new determination of the combining weight of
beryllium, and find it to be 4*55, which is a very little less than
the number found by previous observers. They think that the
atomic weight of beryllium is undoubtedly 13*65, and not 9*1,
as generally supposed; oxide of beryllium is therefore Bcu03,

and this metal is not to be placed, in MendelejefTs system, as
the first member of the magnesium group. Neither can beryl-
lium form the first member of the aluminium group, as suggested
by Lothar Meyer. Nilson and Pettersson detail many facts which
lead them to regard beryllium as the first member of the group of
cerite and gadolinite metals, which comprises the metals, Be, Sc,
Y, La, Ce, Di, Tr, Y«, Y^, Soret’s x, Er, Tu, Yb. The paper
contains many most important chemical and physical data con-
cerning the salts of the metals of this group.

From the specific heats of the 'oxides of beryllium, scandium,
gallium, indium, and aluminium, the specific heat of oxygen in

combination is deduced by Nilson and Pettersson as being 2-3 to
3*1 ; the mean specific heat of oxygen in combination is 4*0;
the oxides named arc therefore somewhat anomalous.

Th* “molecular volume,” i.c.,
^ecul^wei-Ut^ofjg*

sp. gr. of solid
the various molecules of water of hydration has been recently
shown by Thorpe and Watts to vary in the magnesium group of
sulphates ; Nilson and Pettersson obtain nearly the same number
(8-5) as representing the mean volume of each water-molecule
in the sulphates of yttrium, erbium, and ytterbium ; but a some-
what larger number {11*5) for the mean volume in the sulphates
of cerium, lanthanum, and didymium.

PHYSICAL NOTES
In liquids small particles often show dancing motions under

the microscope, and similar motions have been attributed to
dost-particles in air, and accounted for by the shock of molecules
with the particles. In a recent paper treating fully of the move-
ments of very minute bodies {Munch. Per., 1879, P* 3S9) Herr
Nageli calculates from data of the mechanical theory of gages
as to the weight and number and collisions of molecules, the
velocity of the smallest fungus-particles in the air that can be
perceived with the best microscope-, supposing a nitrogen or
oxygen molecule to drive against them. It is, at the most, as
much as the velocity of the hoar hand of a watch, since these
fungi are 300 million time-, heavier than a nitrogen or oxygen
molecule. The ordinary motes would move 50 million times
slower than the hour-hand of a watch. Numbers of the same
magnitude are obtained for movements of '-mall particles in
liquids. In both cases a summation of the shocks of different

molecules is not admissible, as the movements are equably dis-

tributed in all directions. Ilerr Nageli therefore disputes the
dancing motion of solar du-t-particles and attributes the
Brownian molecular motion to forces active between the surface-
molecules of the liquid and the small particles

; but he d jes
not say bow he conceives of this action.

The absorption of heat-rays by powders has been lately in-
vestigated by llerr van Deventer (inaun. Piss. Lcid. t 1879, p,
78, or IVitd. ficibl.f 6) without use or any binding material.
Under a copper cube kept at ioo

J

was brought a thermo-element
consisting of a brass plate, on the lower fide of which was
soldered a piece of bismuth and antimony (parallclopiped shape).
On the plate was strewn the powder to be examined. A second
similar element, with thermo-clement lampblacked, served for
control. Br.efly, the results were these

: (1) Powdered substances
in the same physical state have different absorptive power; (2)
thi, depends on the thickness of the absorbing layer : each
powdtT has its maximum absorption layer ; (3) quite comparable
values for the absorption cannot be had, as the thickness of the
powder layer cannot be exactly determined ; (4) the divergences

ll* Tyn
,
dall

’

s reguits with different binding materials are

MnuS™ 1

lo
,
not taken into account the maximum

tion
whether the binding material affects abrorp-

(the elementv!i?
VV>^ be demonstrated by the author’s method(the element being painted over with the liquid holding the

powder in suspension) : but experiments are here wanting 5 (6)
the author’s series of powders arranged according to absorption
is quite different from Tyndall’s emission series.

Dr. Puluj observes that if an electric radiometer is worked
for some minutes and then the circuit is broken, a reversed
motion is immediately set up, which continues for four or five

minutes with an enormous rapidity. This he explains by
assuming that there are really two actions tending to produce
rotation; the electric reaction between the vanes and the
molecules, and the heating of the metallic side of the vanes

;

that these two actions oppose one another, but that at small

pressures, such as the high vacua, the electrical forces are in

excess. When however they are brought to an end the heat-

forces assert themselves, producing the opposite rotation.

From recent experiments (described in Wied. Ann ., No. 7)
Herr Ileitz concludes that the kinetic energy of the electric

current in 1 cubic millimetre of a copper conductor, traversed by
a current of unit electromagnetic density, is less than 0*008 milli-

gramme-millimetre. As the kinetic energy is equal to half the
mass multiplied by the square of the velocity, the mass of the posi-

tive electricity in z cufc-mm. is E&, if 1 mm.,
if*

I 10 mm., &c., the mass of the positive electricity <0*008 mg.

,

<o’ooooS ing,, &c. The limits here assigned, however, are
exceeded where the densities of the electricity in the materials
used are as their conductivities. (The experiments were mode
both with straight wires and with spirals, the former giving the
more reliable results.)

The results of theory regarding stationary vibrations of water
are, in a recent paper [IVied. Ann., No. 7) by Ilerr Kirchhoft
and Ilerr Hansemann, compared with those of experiments in
which a prismatic glass vessel, whose vertical cross-section con-
sisted of two straight lines meeting at a right angle and equally
inclined to the vertical, formed part of a pendulum, and was
vibrated by electromagnetic means about that angle as axis. In
the Journal dc Physique (June) M. Lechat studies the surface

vibrations of a liquid in a rectangular vessel, a small vertical

rod having been adjusted to any point of the surface, and vibrated

in the direction of its length by an electro-magnetic arrangement.
The resultant forms were thrown on to a screen by means of a
reflected beam of light.

In a recent paper to the Belgian Academy (Bull., No. 5)
Abbe Spec contends that the spectral line Pa,

with wfave-length

about 5SS, observed in the chromosphere and protuberances, and
assigned to a hypothetical body, helium, which some suppose to

have a still more simple molecular constitution than hydrogen,
probably belongs in reality to this gas-. As to its non-reversi-

bility, he considers that at a very small distance from the chromo-
>phere the solar hydrogen may be so' far cooled as to be
comparable to that which we manipulate, and so, unable to

extinguish waves which it can no longer produce, just as a
stretched card loses the property of vibrating in sympathy if its

tension have been altered.

Pursuing his researches on the w'elding of solid bodies by
pressure, M. Spring has subjected to various strong pressures

(up lo 10,000 atm.) more than eighty solid pulverised bodies;

this was done in vacuo, and in some cases at various tempera-
tures. The results are highly interesting. All the crystalline

bodies proved capable of welding, and in the case of bodies

accidentally amorphous the compressed block showed crystalline

fracture; crystallisation had been brought about by pressure.

Softness favours tbe approximation of the particles and their

orientation in the direction of the crystalline axes. The amor-

phous bodies, properly so called, fall into two groups, one of

substances like w'ax {droid bodies), which weld easily, the other

of substances like amorphous carbon {acirotd bodies), which do
not weld. The general result is that the crystalline state favours

the union of solid bodies, but the amorphous state does not
always hinder it. M. Spring says the facts described do not
essentially differ from those observed when two drops of a liquid

meet and unite. Hardness is a relative, and one may even say

subjective, term. Water may appear with a certain hardness to

some inlets, and if our bodies had a certain weight we should

find the pavement too soft to bear us. Again, prismatic sulphur

is changed by compression to octahedric sulphur; amorphous

phosphorus seems to be changed to metallic ; other amorphous
bodies change their state, and mixtures of bodies react chemically

if the specific volume of the product of the reaction is smaller

than the sum of specific volumes of the reacting bodies. In all
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cases the body is changed into a denser variety, whence may be

inferred that the state taken by matter is in relation to the

volume it is obliged to occupy under action of external forces.

This (M. Spring points out) is merely the generalisation of a

well*known fact. Some curious results are deduced from it.

The researches described have important bearings on mineralogy

and geology.

Mr. R. Crowe of Liverpool communicates to the British

Journal of Photography an account of some attempts to photo-

graph a landscape by the aid of lightning-flashes. A gelatine

plate, requiring by day an exposure of two seconds, was exposed
horn 10.15 p.m. to 10.45 during which time there were
130 brilliant flashes and about half as many minor ones. Most
of these were in a horizontal direction, ana five or six of then
were imprinted on the negative. A perpendicular flash which
struck a church-tower half a mile away was rendered with ex-

traordinary sharpness and brilliancy. The surrounding objects,

in spite of the long exposure, were but feebly impressed;
whence Mr. Crowe argnes that though the light of a flash of

lightning is of a very actinic character, there still is not sufficient

volume of light to illuminate a landscape or building to allow a
successful photograph to be taken. Mr. Crowe further suggests
that an attempt should be made to photograph, for scientific

purposes of reference, the varied forms assumed by lightning at
different times and in different countries.

GEOGRAPHICAL NOTES
News has been received from Zanzibar that Capt. Carter and

Mr. Cadenhead, of the Belgian Exploration Expedition, have
been killed by the chief “Wrambo.” This is probably the
chief Mirambo, who formerly caused so much trouble to
explorers between Zanzibar and Lake Tanganyika, but of whom
Mr. Stanley gives so good a report in his last work. It was
Capt Carter who was so successful in the introduction of Indian
elephants into Africa.

The August number of the Geographical Society’s Proceed-
ings contains Mr. im Thujm’s paper on his journey in British
Guiana, already noticed in our columns, but the principal
feature this month is of course the paper on Kuldja by Major
F. C. H. Clarke, R.A., a well-known military writer on Eastern
affaire. After a useful historical sketch, Major Clarke deals suc-

cessively with the geography, orography, rivers, communications,
towns, population, climate, vegetable products, and minerals of
the region, and furnishes much interesting information, collected
with evident care. This paper is followed by an account of M.
Severtsoffs journey in Ferghana and the Pamir, from a transla-

tion by M. Alexis Lomonossoff, of the Russian Geographical
Society. The geographical notes furnish information respecting
the East African Expedition, the climate of Matabele-land, the
recent observations of Dr. Matteucci in Kordofan, and Dr.
Gerhard Rohlfs’ account of the Jofra oasis. After notes on
American Arctic expeditions and the position of the Crozet
Islands, we have Mr. Whymper’s account of his ascent of the
famous Antisana mountain in South America, and lastly Mr. A.
Forrest’s own narrative of his journey through North-Western
Australia. Two maps are given with the present number, one
of British Guiana, which is very acceptable, and the other of
the Kuldja district and the Russo-Chinese frontier in Turkistan.

With the August number of their Herald the Baptist

Missionary Society publish a map of Equatorial Africa, which,
though presumably not laying claim to scientific accuracy, is of

interest as showing what an immense region can be reached by
means of the River Congo and its affluents. The map is intended
to illustrate the scheme which Mr. Arthington has sketched out
for the application of his last munificent donation to the Society.
The geographical part of this great task consists in the explora-
tion of the Nkutu and Ikelemba Rivers, the two principal
tributaries of the Congo from the south, after passing Stanley
Fool, and the opening of a route towards Lake Albert, along the
Mbura River, which enters the Congo above Stanley’s Ara-
wiml.

M. C. E. DE Ujfalvy left Paris in July to undertake a new
and important journey in Central Asia. He goes in the first

instance to Orenburg, and thence to Tashkend, where he hopes
to arrive at the end of next month. He contemplates staying

the winter at Samarkand, and will commence his explorations

next spring. His programme is an extensive one, and embraces

a considerable part of the Southern Pamir region. In the course
of his labours he will visit the Upper Zarafshan valley, Karategin,

Wakhan, Shignan, Badakshan, and probably Afghanistan. The
return journey will, if possible, be made through Persia and the

Caucasus,

News has arrived in Paris that a French mission has reached
Segon SokkovA and has been well received by King Ahmadan.
M, Soleillet, who is on his way to Senegal, is not a member of
this expedition, and will proceed by another route to the same
city.

The Weimar Gazette states that Dr. Gerhard Rholfs is about
to set out for Abyssinia, accompanied by Dr. Stecker, who will

attempt a new exploration in Central Africa.

It is stated that a fifth Belgian Expedition is about to start

for Africa, intended to reinforce the expedition on the Congo
under Mr. Stanley. It will be commanded by Lieut. Braconnier.

The August number of Petermann's Mittheilungen contains

an exhaustive article by Dr. Behm on the Island of Rodriguez,

accompanied by a very clear map, Bernhard v. Struve discusses

the question of an inland trade-route through Siberia. An ex-

cellent hydrographical article, with a large-scale chart, on the

Lower Weser from Bremen to Bremerhaven, is contributed by

Oherbau-Director L. Franzius of Bremen. The results of the

various East African International Expeditions are described.

The researches of the Danish schooner Ingolf in the seas around
Iceland in 1879 are described by II. Wiehmann.

The London Missionary Society have received intelligence of

the safe arrival of their new Tanganyika Expedition at Zanzibar

on May 29. The party is composed of the Revs. A. J. Wookey
and D. Williams, with Dr. Palmer as medical assistant. When
the last mail left, an efficient leader and some of the head-men
had already been engaged, and they hoped to start for the interior

early in July.

The Church Missionary Society are sending out further rein-

forcements for their Nyanza mission. The Rev. P. O’Flaherty,

an able Oriental scholar, who was an interpreter on Lord
Raglan’s staff in the Crimean war, left for Zanzibar early in July,

and will probably accompany the Waganda chiefs on their

journey back to Lake Victoria, Mr. W. E. Taylor, of.Hertford

College, Oxford, who has been trained as a medical missionary,

and Mr. A. J. Biddlecombe have, we * believe, just started for

East Africa, and will in the first instance join Mr. Copplestone

at Uyui.

VExploration for August 5 contains some interesting extracts

from the letters of Col. Prejevalsky, describing the difficulties

he had to encounter in attempting to reach Lhassa, in which he

was foiled. The intrepid Colonel has evidently succeeded in

making considerable natural history collections.

THE STRUCTURE AND ORIGIN OF CORAL
REEFS AND ISLANDS'

T)AR IVIN'S THEORY.—During the voyage of the Beagle

and subsequently, Mr. Darwin made a profound study of

coral reefs, and has given a theory of their mode of formation

which has since been universally accepted by scientific men,

Darwin’s theory may be said to rest on two facts—the one

physiological, and the other physical—the former, that those

species of corals whose skeletons chiefly make np reefs cannot

live in depths greater than from 20 to 30 fathoms ; the latter,

that the surface of the earth is continually undergoing slow

elevation or subsidence.

The coials commence by growing up from tbe shallow waters

surrounding an island, and form a fringing reef which is closely

attached to the shore. The island slowly sinks, but the corals

continually grow upwards, and keep the upper surface of the

reef at a level with the waves of the ocean. When this has gone

on for some time a wide navigable water channel is formed

between the reef and the shores of the island, and we have a

barrier reef. These processes have but to be continued some

stages further, when the island will disappear beneath the ocean,

and be replaced by an atoll with its lagoon where the island once

stood.

According to this simple and beautiful theory, the fringing

X Abstract of paper read at the Royal Society of Ediabturgh fey Mr.

John Murray. (Published fey permission of the Lords Commissioners of the

Treasury.)
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reef becomes a barrier reef, and the barrier reef an atoll by a
continuotLi process of development

Object of ike Present Paper.—Prof. Semper, 1 during his exami-
nation of the coral reefs in the Pelew group, experienced great
difficulties in applying Darwin’s theory. Similar difficulties

presented themselves to the authof in those coral-reef regions
visited during the cruise of the Challenger.

The object of the present paper is to show, first, that, while
it must be granted as generally true that reef-forming species of
coral do not live at a depth greater than 30 or 40 fathoms, yet
that there are other agencies at work in the tropical oceanic
regions by which submarine elevations can be built up from
very great depths so as to form a foundation for coral reefs

j

second, that while it must be granted that the surface of the earth
has undergone many oscillations in recent geological times, yet
that all the chief features of coral reefs and islands can be
accounted for without calling in the aid of great and general
subsidences.

Mature of Oceanic Islands and Submarine Elevations,—It is

now known that, with scarcely an exception,® all oceanic islands

other than coral atolls are of volcanic origin. Darwin, Dana,
and others have noticed the close resemblance between atolls and
ordinary islands in their manner of grouping as well as in their

shapes. In a previous paper the author pointed out the wide
distribution of volcanic debris over the bed of the ocean in

tropical region*, and the almost total absence of minerals, .such

as quarts which are characteristic of continental land.3 There
is every reason for believing that atolls are primarily situated on
volcanic mountains, and not on submerged continental land, as is

so often supposed.

The soundings of the Tuscarora and Challenger have made
known numerous submarine elevations : mountains rising from
the general levd of the ocean’s bed, at a depth of 2,500 or 3,000
fathoms, up to within a few hundred fathoms of the surface.
Although now capped and flanked by deposits of Globigcrina
and Pteropod ooze, these mountains were most probably originally
formed by volcanic eruptions. The deposits in deep water on
either side of them were almost wholly made up of volcanic
materials.

Volcanic mountains situated in the ocean basins, which during
their formation had risen above the surface of the water,
would asstime a more or less sharp and pointed outline owing to
the denuding action of the atmosphere and of the waves, and
very extensive banks of the denuded materials would be formed
around them. Some, like Graham’s Island, might be wholly
swept away, and only a bank with a few fathoms of water over
it be left on the spot. In this way numerous foundations may
have been prepared for barrier reefs and even atolls.

Those volcanoes which during their formation had not risen
above the surface of the sea (and they were probably the most
numerous) would assume a rounded and dome-like contour, 4

owing to the denser medium in which the eruptions had taken
place, and the deposits which had been subsequently formed on
their summits.

In order to clearly understand how a submarine mountain,
say half a mile beneath the sea, can be built up sufficiently near
the surface to form a foundation on which reef-forming corals
might live* it is necessary to consider attentively the
Pdagic Fauna and Flora of Tropical Regions,—During the

cruise of the Challenger much attention was paid to the subject.
Every day while at sea tow-nets were dragged through the
surface waters; and while dredging they were sent down to
various depths beneath the surface. Everywhere life was most
abundant in the surface and sub-surface waters. Almost every
haul gave many calcareous, siliceous, and other Algae

;
great

.

numbers of Foraminifera and Kadiolaria, Infusoria, Oceanic
Hydrozoa, Medusa.*, Annelids ; vast numbers of microscopic and
other Crustacea, Tunicates, Pelagic Gasteropods, Pteropods,
Heteropods, Cepbalopods, Fishes, and fish-eggs; larva: of
Echinoderms, ana of many of the above creatures, &c.
Most of these organisms live from the surface down to about

100 fathoms.0 In calm weather they swarm near the surface,

, ar Witten. Zoologit, rob xiu. p. 563.

tr .vL
ew Zca“n<l» Ncw Caledonia, and the Seychelles have primitive rocks,

^ as oceanic islands. Swne of the islands between

ihr^ wlv
donia Au»*ralia may have primitive rocks, and the atolls in

3 Pm be situated on foundations of this nature.
4 «!^!L.

KOy,
.
SoC ’ 187677, p. 247.

s ThoO^n
' Vu

l
c^n°es.” chap, vtii.

order V* the other members of Hmckel's new
tropics except deeper, as we never got them in the**^1* n the net was sent down to a depth of 200 or 300 fathoms.

but when it is rough they are to be found several fathoms
beneath the waves. They are borne along in the great oceanic
currents which ore created by the winds, and meeting with
coral reefs, they supply the corals on the outer edge of the reefs

with abundant food. The reason why the windward side of a
reef grows more vigorously appears to be this abundant supply
of food, and not the more abundant supply of oxygen, as is

generally stated. The Challenger researches showed that oxygen
was particularly abundant in all depths inhabited by reef-

forming coraK
When these surface animals die, either by coming in contact

with colder water or from other causes, their shells and skeletons

fall to the bottom, and carry down with them some organic

matter which gives a supply of food to deep-sea animals. The
majority of deep-sea animals live by eating the mud at the

bottom.
An attempt was made to estimate the quantity of carbonate of

lime in the form of calcareous Algse, Foraminifera, Pteropods,

Ileteropods, Pelagic Gastropods, in the surface-waters. A tow-

net, having a mouth 124 inches in diameter, was dragged for as

nearly as possible half a mile through the water. The shells

collected were boiled in caustic potash, washed, and then
weighed. The mean of four experiments gave 2*545 grammes.
If these animal-, were as abundant in all the depth down to loo
fathoms as they were in the track followed by the tow-net, this

would give over 16 tons of carbonate of lime in this form in a
mass of the ocean one mile square by 100 fathoms. 1

Bathymetrical Distribution of the Calcareous Shells and Skele-

tons of Surface Organisms,—Although these lime-secreting

organisms are50 abundant in tropical surface waters, their cast-on

shells and skeletons are either wholly or partially absent from
by far the greater part of the floor of the ocean. In depths

greater than 3,000 fathoms we usually met with only a few shells

of Pelagic Foraminifera of the larger and heavier kinds ; a few
hundred fathoms nearer the surface they became more numerous,
and we got a few of the smaller kinds and some Coccoliths and
khabdoliths. At about 1,900 or i,Soo fathoms a few shells of

Pteropods and Heteropods are met with ;
and in all depths less

than a mile we have a deposit in which the shell and skeletons

of almost every surface organism is to be found. In the equa-

torial streams and calms the calcareous Alga;, Pelagic Forami-
nifera, Pteropods and Ileteropods are more abundant in the

surface waters than elsewhere ; and it is in these same regions that

we found their dead shells at greater depths than in the deposits of

other parts of the ocean. Another circumstance influences the

bathymetrical distribution of these surface shells. When there

is a complete and free oceanic circulation from the top to the

bottom, these dead shells are found at greater depths in the

deposits than where the circulation is cut off by submarine
barriers.

The agent by which these shells are removed is, as Sir Wyville

1 Among the varieties of Foraminifera recognised by Mr. Brady in the
Challenger collections, the following have a Pelagic habitat.

Falviuuhna Menatdii.

„ cuHtirit nn's.

,, mm<z.
„ Muhcltniana,
,, tumida

Pullenm oblitfuibailata.
S hitroditill drhiSi cits.

Laudebta nitida.

llastigcrina Murrayi.

Hastigerina fclagica.
Orbulma nmversa.

Globigcrina bulhides.

, f tfi/u{lateralit.

„ tdccnlifera (hirsute).

„ dubia.

„ rubra.

,, conglobata.
injlata

.

It 11 the dead shells of these Pelagic Foraminifera which chiefly make up
the calcare us oixet of the deep sea. The living shells of all the above
varieties swarm in the tropical and sub-tropical waters near the surface. It

is especially in the region of the equatorial calms that the largest and thickest

shelled specimens are found. As we go north or south into colder water

tliry become smaller, and many vari sties die out. In the surface-waters of

the Arctic and Antarctic regions, only some dwarfed specimens of Globigt-

rina bniloidet are met with. The author is unable to agree with Dr. Car-
penter and Mr. Brady in thinking that these Pelagic Foraminifera also live

on the bottom. This question was made the subject of careful investigation

during the cruise. The shells from the surface and from the bottom were
compared at each locality, and it was found, by micrometric measurement,
that surface specimens were as latge and as thick-shelled as any average
specimens from the soundings It is quite unlikely that the same individual?
should pass a part of their lives in the warm tunny surface-waters, at a
temperature of from 70° to 80" F., and another part in the cold dark waters
two or three miles beneath, at a temperature or 30* or 40* F.. The geogra-
phical distribution of these Pelagic forms over the bottom coincides exactly

with thr distribution of the same farms on tihe aarfaoe, that is to say, both
on the surface and on the bottom the dutrlbtttloa la ruled by surface-tarn-

perature. No specimens of these Pelagic varieties ware ever obtained from
the bottom with the shells filled and surrounded with aaroode. Whereas
creeping and attached forms (like Truncatulina, Disoorbina, Anoxuunuuaod
some Texiuiarise) were taken in this condition hi almoet enry dredge. These
last-mentioned forms, which we know Uve 00 the bottom, have a distribution

quite independent of surface-temperature,
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^Thomson suggested, carbonic acid. Analysis shows that carbonic

add is most abundant in sea-water, and especially so m deep

Jwater. Pteropod and Heteropod shells are very much larger

^han the Foraminifera, yet are very much thinner ; and hence,

for the quantity of lime contained in them, they present a much

greater surface to the action of the sea-water. This seems to

be tile reason why all large and thin shells are first removed

from the deposits with increasing depth, and not the fact that

some shells are composed of arragonite and some of calcite, as

has been suggested.

There is a continual struggle in the ocean with respect to the

carbonate of lime. Life is continually secreting it and moulding

it into many varied and beautiful forms. The carbonic acid of

ocean-waters attacks these when life has lost its hold, reduces

the lime to the form of a bicarbonate, and carries it away in

solution. In all the greater depths of the ocean these surface

shells are reduced to a bicarbonate either during their fall

through the water or shortly after reaching the bottom.

In tile shallower depths—on the tops of submarine elevations

or volcanoes—-the accumulation of the dead siliceous and cal-

.careous shells is too rapid for the action of the sea-water to have
much effect. Long before such a deposit reaches sufficiently

near the surface to serve as a foundation for reef-forming corals,

it is a bank on which flourish numerous species of Foraminifera,

Sponges, Hydroids, deep-sea Corals, Annelids, Alcyonarians,

Molluscs, Polyzoa, Echinoderms, &c. All these tend to fix and
consolidate such a bank, and add their shells, spicules, and skele-

tons to the relatively rapid accumulating deposits. Eventually

coral-forming species attach themselves to such banks, and then

commences the formation of
Coral Atolls.—Mr. Darwin has pointed out that “ reefs not to

be distinguished from an atoll might be formed ” 1 on submerged
banks such as those here described. However, the improbability

of so many submeiged banks existing in the open ocean caused

him to reject this mode of formation for atolls. As here stated,

recent deep-sea investigations have shown that submerged banks
are continually in process of formation in the tropical regions of

the ocean, and it is in a high degree probable that the majority

of atolls are seated on banks formed in this manner.
Mr. Darwin has also poin^d out that the corals on the outer

margin of a submeiged bank would grow vigorously, whilst the

growth of those on the central expanse would be checked by
the sediment formed there, and by the small amount of food

brought to them. 9 Very [early in the history of such an atoll,

and while yet several fathoms submerged, the corals situated on
the central parts would be placed at a disadvantage, and this would
become greater and greater as the coral plantations approached the

surface. When the coral plantation was small there was a rela-

tively large periphery for tne supply of food to the inner parts,

and also for the supply of sediment
;
and hence in small atolls

the lagoon was very shallow, and was soon filled up. For the

same reasons coral islands situated on long and narrow banks
have no lagoons. An atoll one mile square has a periphery of

four miles. In an atoll four miles square—the periphery in-

creasing in arithmetical progression and the area as the square

—

we have for each square mQe only a periphery of one mile over
which food may pass to the interior, and from which sediment is

supplied for filling up the lagoon.

With increasing size, then, the conditions become more and
more favourable to the formation of lagoons, and as a conse-

quence we have no large or moderate sized coral islands without

lagoons. Tow-net experiments always showed very much less

Pelagic life (food) in the lagoon waters than on the outer edge
of the reef. The lagoon becomes less favourable for the growth
of all the more massive kinds of coral as the ou'er edge of the

reef reaches the surface, and cuts off the free supply of ocean-

waters. Many species of corals die. 3 Much dead coral, coral

rock, and sediment is exposed to the solvent action of the sea-

water. Larger quantities of lime are carried away in solution

as a bicarbonate from the lagoon than are secreted by the ani-

mals which can still live in it ; the lagoon thus becomes widened
and deepened. 4

On the other hand a vigorous growth and secretion of lime

takes place on the outer margins of the reef ; and when the

water outside becomes too deep for reef-forming corals to live,

* "Coral Reefs," p. 1x8. * "Coral Reefs," p. 134,
3 There are no Hvfag corals or shells in some small lagoons, the waters of

which become highly heated, and in some cases extremely saline.

4 Complete lima Berpula-atolls, with lagoons from 3 to 50 feet in diame-
ter, and formed in this way without subsidence, were numerous along the

shores of Bermuda.

these still build seawards on a talus of their own dibris :—the
whole atoll expands somewhat after the manner of - a fairy

ring. -

It is not necessary to call in disseverment of large atolls in

order to explain the appearances presented in the Great Maldiva
group of atolls. 1 The coral fields rising from very many parts

of these extensive submarine banks form atolls. The marginal
atolls have from the first the advantage of a better supply of
food. They elongate in the direction of the margin of the bank
where the water is shallower than to seaward. Many of these
marginal atolls have coalesced, and as this growth and coales-
cence have continued, a large part of the food-supply has been
cut off from the small atolls situated towards the interior of the
bank. Ultimately a large atoll-like Suadiva atoll would be
formed. The atolls in the interior would be perhaps wholly
removed in solution, and the atoll-like character of small mar-
ginal but now coalesced atolls would be wholly or partially lost

by the destruction of their inner sides.9 A study of the charts

shows all the stages in this mode of development.
In the case of the Lakadivh, Caroline, and Chagos archipela-

gos we have submarine banks at various stages of growth towards
the surface, some too deep for reef-forming species of coral,

others with coral plantations, but all submerged several fathoms,

and scattered amongst these some of the oldest and most com-
pletely-formed atolls and coral Islands. It is most difficult to

conceive how these submerged banks could have been produced
by subsidence, situated as they are in relation to each other and
with respect to the perfectly-formed atolls, barrier or fringing

reefs of the groups.

It is a much more natural view to regard these atolls and sub-
merged banks as originally volcanoes reaching to various heights
beneath the sea, and which have subsequently been built up to

and towards the surface by accumulations of organic sediment
and the growth of coral on their summits. It is a remarkable
fact that in all coral atolls which have been raised several

hundred feet above the sea, the base is generally described as

composed of solid limestone, or “of various kinds of coral

evidently deposited after life had become extinct.” • This base
is probably often made up of such a rock as that brought by the
missionaries from New Ireland, and described by Prof. Liver-

sidge, 4 as composed chiefly of Pelagic foraminifera, the same as
those taken by the Challenger in the surface waters of the
Pacific.

Microscopic sections of a rock taken from 50 feet below sea-

level at Bermuda show that a deposition of carbonate of lime is

going on. The small shells are filled with, and the broken pieces
of shells and corals are cemented by, calcite. The wells in coral

islands rise and fall with the tide, so that the whole atoll is filled

like a sponge with sea-water. This water is very slowly inter-

changed, and by the solution of the smaller and thinner particles

becomes saturated, and a deposition of lime follows. In this

way we may explain the absence of many of the more delicate

shells from some limestones.8

Barrier Reefs.—During the visit of the Challenger to Tahiti a
careful examination was made of the reefs by dredging, sounding,
&c., in a steam pinnace, both inside and outside the reefs.

Lieutenant Swire, of the Challenger, made a careful trigono-

metrical survey of the profile of the outer reefs on six different

lines ; and while associated with him in this work the author was
indebted to that officer for many valuable suggestions.

A ledge ran out from the edge of the reef to about 250 yards,
where we got a depth of from 30 to 40 fathoms. It was covered
with a most luxuriant growth of coral bosses and knobs.
Between 250 and 350 yards from the edge of the reef "there

was generally a very steep and irregular slope; about 100
fathoms was got at the latter distance, and the angles between
these last-mentioned distances often exceeded 45 degrees. The
talus here appeared to be composed of huge masses and heads of
coral, which had been tom by the waves from the upper ledge
and piled up on each other. They were now covered with

1 Mr. Darwin's application of his theory to this group—where the dU
severment of large atolls is called in, aud a destructive power attributed to
oceanic currents, which it is very unlikely they can ever posse— has often
been considered unsatisfactory.

* In speaking of Bow Island, Belcher mentions the fact that seven! of
sints had undergone material change, or were no longer the mum whenits points had undergone material change, or were no longer the

visited after the lapse of fourteen years. These remarks refer 1

to islets situated within the lagoon. I could myself quote many taatmuMO at
the same description.*'—" Wilkes' Exploring Expedition," vol hr, s. ms.

S « U.S. Ex. ttxp - voL iv. p. s$q. fGeol
3 Fuchs, " TTnher die Enwehung derAptychMakalhe/* Sitak dri jfcM

der IVissetuch,, 1877.
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living Sponges, Alcyonarians, Hydroids, Polyzoa, Foraminifera,

Ac.
1

From 350 to 500 yards from the edge of the reef we had a
slope with an angle of about 30°, and made up chiefly of coral

sand. Beyond 500 yards the angle of the slope decreased till we
had at a distance of a mile from the reef an angle of 6°, a depth
of 590 fathoms, and a mud composed of volcanic and coral

sand, Ptcropods, Pelagic and other Foraminifera, Coccoliths,

&c.
In the lagoon channel the reefs were found to be fringed with

living coral, and to -slope downwards and outwards for a few
feet, and then plunge at once to] a depth of 10 or rt> fathoms.
Many portions of these inner reefs were overhanging, and at

some places overhanging masses had recently fallen away.
Everywhere much dead coral rock was exposed to the solvent

action of the 'sea-water. The reefs of Tahiti are at some
places fringing, at other places there is a boat passage within

the reef, and at Papiete tncre is a large ship channel with islets

within, and the outer edge of the reef is a mile distant from the

shore. The island itself is surrounded with a belt of fertile low
land, frequently three or four miles wide ; this shows that the

island has not in recent times undergone subsidence ; there are

indeed reasons for supposing it has recently been slightly

elevated. Everything appears to show that the reefs have com-
menced close to the shore and have extended .seawards, first on a

foundation composed of the volcanic detritus of the island, and
afterwards on a talus composed of coral debris and the shells

and skeletons of surface organisms. 5

The lagoon channel was subsequently slowly formed by the

solvent action of the sea-water thrown over the reefs at each
tide, and the Islets in the lagoon channel are portions of the

original reef still left standing. The reefs .have extended out-

wards from the island and have been disintegrated and removed
j

behind in the same way as the atoll has extended outwards after

reaching the surface.

Where reefs rise quite to the surface, and are nearly continuous,

we find relatively few coral' patches and heads in the lagoons and
lagoon channels. Where the outer reefs are much broken up,

the coral growths in the lagoon are relatively abundant. Where
the water was deep and the talus to be formed was great, the

outward growth has been relatively slow, 3 and the disintegrating

forces in the lagoons and lagoon channels gaining in the struggle,

the reefs would become very narrow, and might indeed be broken
up. This, however, would admit the oceanic waters and more

]

food, and growth would again commence on the inner as well as
\

the outer sides of the still remaining portions. In the great
1

barrier reef of Australia, where the openings are numerous and
wide, the reefs have a great width. Where the openings are few
and neither wide nor deep (as in lat. 12° 30') the reefs are very

narrow and “steep to "—on their inner side.

At the Admiralty Islands, on the lagoon side of the islets on
the barrier reefs, the trees were found overhanging the w ater,

and in some cases the soil washed away from their roots. It is

a common observation in atolls that the islets on the reefs are

even the barrier reef itself, have recently been elevated.1 Dana
and Conthony have given a list of islands in almost every barrier
reef and atoll region which have recently been elevated.*

This is what we should expect. Generally speaking, nil the
volcanic regions which we know have in the main been areas of
elevation, and we should expect the same to hold good in those
vast and permanent hollows of the earth which are occupied by
the waters of the ocean. It must be remembered that probably *

all atolls were seated on submarine volcanoes. Areas of local

depression are to be looked for in the ocean basins on either side

of and between groups of volcanic islands and atolls, and not on
the very site of these islands. This is what the deep-sea sound-
ings show if they show any depression at all. Subsidence has
been called in in order to account for the existence of lagoons
and lagoon channels, and the narrow bands of reef which inclose

these ; but it has been shown that these were produced by quite

other causes—by the vigorous growth of die corals where most
nourishment was to be had, and their death solution and disinte-

gration by the action of sea-water and currents 3 at those parts

which cannot be, on account of their situation, sufficiently sup-
plied with food.

All the chief and characteristic features of barrier reefs and
atolls may indeed exist with slow elevation, for the removal of
lime from the lagoons and the dead upper surface of the reefs
by current*!, and in solution by rain and sea-water, might keep
pace with the upward movement.
The most recent charts of all coral reef regions have been

examined, and it is found possible to explain all the phenomena
by the principles here advanced ; while on the subsidence theory
it is most difficult to explain the appearances and struc

tures met with in many groups ; for instance, in the Fiji islands,

where fringing reefs, barrier reefs, and atolls all occur in dose
proximity, and where all the other evidence seems to point to

elevation, or at least a long period of rest. In instances like the
Gambier group the reefs situated on the seaward side of the outer
islands would grow more vigorously than those towards the
interior ; they would extend in the direction of the shallower
water, and ultimately would form a continuous barrier around
the whole group. The distinguishing feature of the views now
advanced is that they do away with the great and general sub-

sidences required by Darwin’s theory, 4 and are in harmony with
Dana’s views of the great antiquity and permanence of the great

ocean basin, w’hich all recent deep-sea researches appear to

support.

Summary.

—

It was shown (1) that foundations have been pre-

pared for barrier reefs and atolls by the disintegration of

volcanic islands, and by the building up of submarine volcanoes

by the deposition on their summits of organic and other

sediments.

(2) That the chief food of the corals consists of the abundant
relagic life of the tropical regions, and the extensive [solvent

action of sea-water is shown by the removal of the carbonate of

lime-shells of these surface organisms from all the greater depths
of the ocean.

situated close to the lagoons. These faces point out the re-

moval of matter which is going on in the lagoons and lagoon

channels.

Elevation and Subsidence.—Mr. Darwin has given many
reasons for believing that those islands and coasts which have
fringing reefs had recently been elevated, or had long remained
in a state of rest. Throughout the volcanic islands of the great

ocean basins the evidence of recent [elevations are everywhere
conspicuous. Jakes has given most excellent reasons for believ-

ing that the coast of Australia fronted by the barrier reef, and

This ledge and steep slope beyond where a depth of 30 or 40 fathoms was
reached, wa* characteristic of a large number of atoll and barrier reefs, and— d due to wave action. Experiments had been made with masses of
broken coral, and it was found that these could (on account of their rough
nnd jagged surface) be built up into a nearly perpendicular wall by letting
them fall or. each other. A tarns formed in water deeper tluui 40 fathoms,
where there was little, if any, motion, would be different from one formed on
land. Tn the latter case the disintegrating forces at work always tended to
set ttie talus in motion

;
in the former case everythirg tended to consolidate

and to fix the blocks in the positions first assumed. A removal of lime in
" J‘‘ition would take place from the blocks forming this sleep slope, but except
n very deep water this would not be sufficient to check the outward extension
of the reef.

*S dredging in 155 fathoms, close to the barrierreef ofAustralia (between
. Wf ,

bland), cave a coral sand, which was, 1 estimate, more thanMW n ’a
?
e UV *he»ls of surface animals,

the reef*
reefs ' wh<7e depth outside is very great, we find

quently the3K whcre the dcPth U lc“’ and^

(3) That when coral plantations build up from submarine
banks they assume an atoll form, owing to the more abundant
supply of food to the outer margins, and -the removal of dead
coral rock from the interior portions by currents and by the
action of the carbonic acid* dissolved in sea-water.

(4) That barrier reefs have built out from the shore on a
foundation of volcanic dtbris or on a talus of coral blocks, coral

sediment, and Pelagic shells, and the lagoon channel is formed
in the same way os a lagoon.

(5) That it is not necessary to call in subsidence to explain any

of the characteristic features of barrier reefs or atolls, and that

all these features would exist alike in areas of slow elevation, of

rest, or of slow subsidence.

In conclusion it was pointed out that all the causes here

.ppcaled to for an explanation of the structure of coral reefs

are proximate, relatively well known, and continuous, in their

action.

1 M Voyage of the Fly*' v<4 i p 335.
a Dana's “Cornls and Coral Islands,” P* 3451 Couthouy's ‘'Remarks on

Coral Formations,” East. Jourti. Nat. Hist. See also Stutchbury, irtstqf
England Journal

3 Very strong currents run out of the entrances into lagoons and lagoon

channels, and when the tow-net was used in these entrances it showed that

a large quantity of coral detritus was being carried seawards.
4 ,TWe may conclude that immense areas have subsided, to an amount

sufficient to bury not only any formerly existing lofty table-land, but even

the heights formed by fractured strata and erupted matter. Coral

Reefs, p, 190.
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THE JAMIN CANDLE

A NEW system in addition to those already prominent in the

extensive field of electric lighting is shortly to be intro-

duced into this country in the form of a candle devised by the

well-known French electrician M. Jamin. This invention brings

with it a considerable reputation, and how far this may be justified

we shall probably soon have the opportunity of judging.

It has not yet nad a trial in England, and until this is done

we can only rely on the results of experiments, apparently of a

not very exhaustive or conclusive character, which have taken

place in Paris, and which must be accepted with a considerable

amount of reservation.

The following description of the new candle is that given by
M. Jamin himself in his paper to the French Academy of May
31, 1880
“I have had the honour to submit to the Academy during its

sitting of March 17, 1879, the principle of a new electric burner.

"I have since succeeded in constructing a practical lamp,
which I will describe. It rests on a slate base, which can
be fixed into the globes or lanterns, according to the require-

ments of the decorations, and which supports at the base a

gutter of copper, wide, but not very thick, in order to avoid
shadows, and at the top is a gutter of soft iron, intended to

be magnetised and to attract a movable armature or plate.

The alternating current of a Gramme machine passes first through
a wire of thin copper folded round the gutter some fifteen or

twenty times, and which constitutes the directing circuit. In the

middle of this frame and in the same plane are placed the

candles or pairs of carbon rods between which the electric arc is

to play. There are three, but a larger number can be inserted if

the lighting is to be prolonged. Each carbon rod is inserted in

a metal socket, in which they stand vertically, point downwards,
and are retained in this position by means of a spring.

44 The working offers no difficulties and demands no skill.

There is no insulating material between the carbons. Those on
the right are fixed and vertical ; those on the left, hang freely

from hinges ; the tops of their supports are conected by a small

bar, which gives them a movement in common ; the armature is

attached by a lever to this bar, which it pushes towards the left

by its weight, which brings the carbons together until one of them
touches its companion. It is to be remarked that the contact

will only be made in one of the candles, the longest, or the one
whose points hang nearest together ; that one will be lighted.

44 The electric current, after having traversed the directing

circuit, arrives simultaneously at the movable carbons, and can
return indiscriminately by the three fixed carbons; it passes

between those which touch, and lights them. Immediately the
magnetism is made the armature is attracted, the three couples
of carbons spring apart at the same time, two remaining cold, and
the arc being established in the third. As long as there is *ny
matter to bum it continues maintained at the points by the action

of the directing current, and necessarily returning to it if any
foreign cause should drive it away. When the current stops the

armature falls back, and the contact is re-established
;
if it passes

through again, the carbons are relighted, and spring apart as at

first. Thus the lighting is automatic, instantaneous, and renew-

able at will.
“ When the first candle is consumed, another must succeed it.

For this purpose the left carbon-holder, which remained fixed,

is jointed at the top and can be displaced, not in the plane of
the frame, but perpendicularly. It is pushed by a spring, R,

which tends to force it away, but it is kept vertical by a wire, b,

bent round like a hook at its end, and which slides tightly in a
receptacle where a spring presses it. When the combustion of
the candle has brought the arc up to this point, the wire is

melted, the carbon-holder is released, the two carbons spring

suddenly apart, and the arc is extinguished, but immediately re-

light! in the neighbouring candle. The change is so rapid that

the action is hardly perceptible, and the other lamps in the same
circuit are not at all affected.

"Besides, it must be remarked that this substitution of a fresh

candle for me one consumed only happens every two hours, that

the wire is only melted at its extremity, that it is sufficient to cut
off the point to bend it agftin and to draw it a little further from
its receptacle, when new carbons are to be inserted, and that it

serves for a great number of times. One of the greatest incon-
veniences of electric lighting is the possible sudden extinction of
one of the lamps, which immediately causes that of the other
candles in the same circuit, although they may be in good con-
dition. Ours are very little subject to this danger, but it must,
however, be foreseen and remedied. For this purpose one of
my pupils has devised a system, the description of which
would be too long. Its effect is (1) to open, at the moment of
accident, a secondary circuit, which continues the current across
the faulty candle

; (2) to replace the extinguished lamp by an
equal resistance, which leaves the others in the condition in
which they were at first.

44 This addition is very important, os it permits of our lighting
many or few candles without changing their brilliancy.

•* To sum up, our lamp contains many essential qualities. It

lights and relights itself as often as required ; it only requires

one circuit for all the neighbouring candles ; it replaces auto-

matically those which are entirely consumed, by new carbons

;

it employs no insulating material which might alter the colour of

the flame ; and it requires no preliminary preparation of the

carbons, which considerably diminishes the expense. If at first

it underwent, like all others, variations of brilliancy that were
owing, not to the construction, but to the defective preparation

of the carbons, these variations have disappeared since, thanks
to M. Carre, to whom so much is already due, and who has just

given to his carbons the necessary solidity.”

In the summer of 1878 the writer, in conjunction with Mr.
McEniry, carried out a series of experiments with various forms
of electric candles for Mr. Robert Sabine ; the result Is embodied
in his provisional specification of November 27, 1878, part of
which runs as follows :

—

44 My third improvement in regulating the distance between
the carbon electrodes of a regulator or lamp consists in taking
advantage of the well-known fact that parallel conductors attract

or repel each other according as the currents in them go in the

same or in opposite directions. For this purpose I place the

carbons vertically side by side, one of them being fixed and the
other balanced over a fulcrum or centre. The frames carrying
the two carbons form portions of the common electric circuit in

such a way that when the current circulates the parallel portions
of the balanced frame (which carries the movable carbon) are
deflected and the carbons separated. The degree of deflection

of the flame depending upon the current, it follows that, should
from any cause the electromotive force in the circuit increase,

the frame is thereby deflected more, and the electric arc is

correspondingly increased in length, which reduces the current
again and maintains the light more steadily than >when the
carbons are placed immovably side by side without any such
adjustment.”

It is presumed by the writer that M. Jamin’s paper to the

French Academy of March 17, 1879, explaining the principle of

his new candle, was the first public notice of it, and it will be
therefore clearly seen that the part of the apparatus which he
claims as particularly his own, viz., the directing frame, is in

reality due to Mr. Sabine, and that while giving every credit to

M. Jamin for independence of thought, it is only in common
justice to Mr. Sabine that he should receive the merit of an idea

which, in the words of a very flattering notice of the origin of

Jamin’s candle in a recent number of La Lutnib’c Electrique
,

constitutes an elegant application of Amp&re’s laws.

Mr. Sabine’s arrangement is also of a more simple nature
than the candle just described, for it not only regulates the arc

but separates the carbons without the aid of magnetism, and
this could be as easily accomplished for a combination of three

candles os for one.

It is probable that this latter candle was never constructed

beyond the experimental stage, but that it could be put into a
very simple and practical form is obvious.

Having thus shown that the two systems are identical, we will

turn our attention to the consideration of the claims of this parti-

cular form of candle as now perfected and brought forward by
M. Jamin.

It is questionable whether the surrounding frame of wire is as
efficacious as we are led to believe, but that it exerts a certain
influence on the electric arc is beyond doubt ; but whether this

favours the light or acts detrimentally by blowing and expanding
the arc remains to be proved. Again, the fact of burniqg an
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electric candle point downwards cannot be claimed m anything
new, for the candles of Mr. Wilde have been successfully used
In this position and without any directing frame. This latter,

being or fine wire, must offer a considerable resistance to the
current, and cannot be overlooked. It is claimed as an advantage
in this system that the leading wires used are of the smallest

* description even for considerable distances, but the may be
said of any other system where the current-producing machine
has a very high electromotive force. The size of wire for the
circuit is not dependent upon any particular form of candle or
regulator, but upon the current-producing strength of the
machine employed for working the system.
The automatic lighting and re-lighting of the Jamin candle

shows no advance over the means employed by others, nor does
the insertion of a resistance in the place of an extinguished lamp
constitute anything new. In any construction of candle where
the two carbons are separated by the action of magnetism (one

carbon being movable and attached to an armature influenced by
an electro-magnet) it is impossible to keep the distances of the

carbons apart always constant. Any variation in the current

produces a corresponding variation in the magnetism which
affects the movable carbon, this being especially the case in using

alternating currents where the carbon must necessarily be in a

continual state of vibration from the rapid changes of polarity.

Those candles of the Jablochkoff type are free from such a

fault, owing to both carbons being made quite rigid by the

insulating material between them, and the distance apart, there-

fore, being invariable throughout the whole length, which conduces
greatly to the steadiness of the arc.

It is probable that the brilliancy of the light may be increased
by burning the candle point downwards, but it must consume
more rapidly than when in the reverse position, as the arc

would lend to warm the carbon rod*, throughout their length.
It is however certain that impro\ements will be made, and
that probably this system will eventually compete favourably
with other-, already established, although at present it ib difficult

to see much advantage over such candles as Wilde’s, RapiefT ’s, &c.
T. E. G.

SOCIETIES AXE ACADEMIES
Paris

Academy of Sciences, August 2.—M. Edm. Itecquerel in the

chair.—The following papers w ere read :—On the preparation

of chlorine, by M. Berthelot. The formation of the brown
soluble compound (preceding the liberation of chlorine) requires

not only chlorine and manganese, but a considerable excess of

hydrochloric acid
; it is a perchlorised chlorhydrate of man-

ganese.—On heats of combustion, by M. Berthelot. This re-

lates to the agreement between Thomsen’s results and his own.

—

Synthesis of hexamethyl benzine and of mellic acid, by MM.
Fricdel and Crafts.—On human walking, by M. Marey. With
his odograph he proves that the step is longer in mounting than

in descending for an unburdened man than for one carrying a

load, for one with \ery low -heeled, than for one with high-

heeled shoes, for one with a thick s51e prolonged slightly beyond
the foot than when the sole is short and flexible. It seems as

though the heel might be lowered indefinitely with advantage,

but soles must not lie elongated beyond a certain limit,

iv>r made quite rigid. Sometimes (as in ascending) the length of

the step is increased, and the rhythm retarded
; at other times (as in

more rapid walking) the step both lengthens and is accelerated.

—

Kejort on the interoceanic canal project. (Second Part.) M.
de Leaps’ documents are approved.—On the gallicolar phyl-

loxera and Phylloxera vastatrix
,
by M. Laliman.—M. ZazareiX

described a battery in which electricity is produced by pas-

sage of A solution of glycerine, under pressure, through a

mixture of coke and anthracite.—On the theory of sines of

superior orders, by M. Farkas.—Researches on the electric

effluvium (silent discharge), by MM. Hautefeuille and Chappuis.

M. Thenard’s apparatus (with alternative discharges) is well

fitted to show the rain of electric fire in various gases. Fluoride
of rilicinm gives the best effects ; nitrogen comes next ; hydrogen
and chlorine also present the phenomenon.—Researches on
batteries, by M. D^Arsonvol. He indicates two methods of
obviating the chemical action which goes on in batteries with
two liquids when the circuit is open. The first consists in use
of animal charcoal, substituted for the sand in a Minotto
battery • the second, in using, as a denolariser. a liquid which

JP***.
a precipitate by its mixture with the liquid which attacks

the zinc (there are many ways of doing this ; and the author

mentions some). In the Utter case the diaphragm is rendered
impermeable by means of a conducting and electrolysable preci-
pitate.—On the optical properties of mixtures of isomorphous
salts, by M. Dufet. Let N be the index of the mixed solt^ u
and n* tho.se of the components, / and J/ the numbers of

equivalents of the two salts ; then X = * y*. This

law is demonstrated, at least, for. sulphates of the magne)tian
series,—Influence of temperature on the distribution of salts in
their solutions, by M. Soret. The concentration of the heated
part diminishes, that of the cold increases. The difference
grows with the original concentration, and nearly in proportion.
In the series of the alkaline chlorides the difference is greater
(for the same concentration), the higher the molecular weight of
the salt. The phenomenon seems to have no relation to solu-
bility of the salt.—On the rise of the zero point in mercury ther-

mometers, by M. Crafts, This rise (through heating) is quicker
and greater in crystal thermometers than in those of glass without
oxide of lead ; it is quicker at first, and tends to a limit (with
heating at fixed temperature). The zero point becomes fixed
at the new height, when the instrument is kept at ordinary
temperature and the thermometer becomes more stable.

—

Deve-
lopment, by pressure, of polar electricity, in hemihedral crystals

with inclined faces, by MM. Jacques and Curie.^On the pyridic
bases, by M. dc Coninck.—On the heats of combustion of some
substances of the fat -series, by M. Louguinine.—Identityof acute
experimental septicaemia with the cholera of fowls, by M. Tous-
saint.—Formation of new races ; researches in comparative
osteology, on a race of domestic oxen observed in Senegambia,
by M. de Rochebrune. The animal—a zebu—is specially dis-

tinguished by a conical nasal horn.—Action of poison on cepha-
lopoda, by M. Yung. The effects of curare, strychnine, nicotine,

&c., are described.—On a hailstorm at Paris on July 30, 1880,
by M. Ferricre.—On determination of crystallisable sugar in

presence of glucose and dextrine, by M. Pellet.

Vienna
Imperial Academy of Sciences, July 1.—The following,

among other papers, were read :—Development and formatibn
of the glands of the stomach, by Prof. Toldt.—Tuberculosis, by
Trof. Heschl.—On the absorption of radiant heat in gases and
vapours, by Herr Lecher and Herr Pernter.—On an optical

property of the cornea, by Prof. Fieischl.
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COLOURS IN ART
A Handbook for Painters and Art Students on the

Character and Use of Colours, their Permatient and

Fugitive Qualities, and the Vehicles proper to Employ .

Also Short Remarks on the Practice ofPainting in Oil

and Water-Colours. By W. J . Muckley. (London:

Bailli&re, Tindall, and Cox, 1880.)

THAT a book for the instruction of artists as to the

composition and purity of their pigments is much
needed can hardly be denied. The difficulty, however, in

writing such a book is very great ;
for it must either be

very incomplete or contain a large amount of matter

which but very few artists can understand. And no one

is competent to write such a book but he who has some
knowledge of painters* manipulations and a very good

knowledge of chemistry
;
to drop the chemistry and take

upon faith what has been written about the purity and
nature of pigments, is hardly the method which should be

adopted, and the person who does it is not likely to be a

very safe guide to the artist, although he may give very

many useful hints, and state much that is true. To treat

of colours properly their composition must be described

and the adulterations to which they are liable should be

explained, which cannot be done without a certain amount

of chemistry and chemical terms, and if the persons who
read a book on pigments know nothing about chemistry,

how can they be benefited by it? And this is difficulty

number two. How is it to be overcome ? Why, simply

by artists learning something of chemistry ? There is no
other way for it A book so incomplete as that under

consideration is very misleading, because a person after

reading it will know but little more about pigments than

when he began. Of what use is it to know that cadmium
yellow is a “ sulphide of the metal cadmium,” and that

“ emerald green is a preparation of copper,” unless it be
known that the elements which compose each have a

decided liking for changing places, and that if these

pigments are brought into contact the change will

assuredly take place to the entire destruction of the tint

of both of them ? The real truth of the matter is that

until artists will consent to become, to a certain extent,

students of science, they will never get out of their diffi-

culties, and if they will consent to this, to some of them we
fear derogatory task, they will find that there is more
help for them from science than they imagined : chemistry

will lead to physics, and then for the first time perhaps

many of them will learn what colour is, and what light

and shade really are, and new views will burst upon them,
and new methods of using their pigments will become
necessary, and then pictures will be resplendent with

nature’s tints, and transparency will replace opacity, and
nature will have some chance of being fairly represented.

There are many artists who are scientific men, and there

are others to whom nature has given special powers ; and
these show by their works that they understand or

*t>predlte the true nature of colour and of light and
•hade. Look at Mr. Brett’s sea-pieces (he is a scientific

saan of «ote), they are bright, luminous, and true to

nature, although they may not please painters of the old

Vox* xxii,—No. 564

school, one of whom once, when asked what he thought of

one of this artist’s pictures, was heard to say he did not

like rocks. As an illustration of one who lays no claim to

be a scientific man, take Mr. Herbert’s painting of Moses
in the House of Lords, where bodies of the colour nearly

of the sandy back ground stand out from it without any
tricks, with all the vivid distinctness of a stereoscopic

picture.

To those who know nothing of chemistry what direc-

tions can be given for the use of paints which in them-
selves are stable, but which cannot be mixed with

certain others ? It would take a huge volume to record

all the cases in which they could be used, and to note all

the contingencies which might arise to influence them,

and yet a little sound chemical knowledge would make
the matter easy and brief. Good champagne is a good
and wholesome wine, and good old port is a nectar fit for

the gods, and hock and claret are cooling drinks which,

with their fragrant bouquets, appeal to the imagination :

all are good and wholesome
;
but mix them all in the

same stomach at a great feast, and what will be the result,

at least in most cases ? Vermilion is a good and safe

pigment, so is cadmium yellow, and so is emerald green

;

but mix them all together, and what will happen ? Keep
the emerald green and the cadmium apart by some hard
and quick-drying vehicle, and all will be well ; allow a
day’s interval to elapse between taking the champagne
and hock, and port and claret, and no inconvenience will

be experienced.

It is very refreshing to read from the pen of Mr.
Muckley the warning which he gives to artists to restrict

the number of colours which they employ. It is to the

use of bright and new tints with which the French colour-

makers tempt our artists that much of the evil complained
of is due, and moreover the adulteration practised abroad,

but rarely in this country, has added to it. Mr. Muckley
has divided pigments into “permanent colours” and
“useless pigments.” Speaking of “whites,” he very
justly recommends zinc white as being permanent, but
then he speaks of “flake white” as permanent, but con-
fesses that it loses f<

its opacity by age,” and that “ impure
air and sulphuretted hydrogen turn white lead” (*>. flake

white) “to a dirty brown in a short time.” One would
hardly rank this among permanent colours. Amongst
yellows he mentions “lemon yellow” as not altogether

trustworthy. Now lemon yellowr is chromate of baryta,

and, like all other chromates, is liable to reduction by
organic matter, and then, as it becomes reduced, its tint

changes to green. Although he ranks this pigment
among “ permanent colours ” be does so with a caution

;

why then place it in this list? “Aureolin” is also

included in it ; but very grave doubts are entertained of

its stability in oil by many artists. It certainly resists

the action of alkalies fairly well.

“ Naples yellow,” a pigment which portrait and figure

painters have a great affection for, is now a compound
made in imitation of the old paint, which consisted of

antimony and lead ; it was usually some time ago made
with white lead tinted with some yellow pigments. If

made with zinc white and cadmium, as Mr. Muckley
asserts, there is not much danger in using it.

Amongst the “ useless pigments” which are said to be
“stable” it should be remarked that the whiter M Blanc

R
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d’Avgent or silver white,” u London and Nottingham
white/ are both white lead, and therefore subject to the
same influences as “ flake white.” w

Scheele's green,” which
hr an arsenite of copper, can hardly be called a M stable”
colour,

“
but unnecessary,*'

" Semi-transparent colours,” Amongst these is placed
“crcmintz white.” Why this should be it ^difficult to
understand, if flake white is to be ranked among per-
manent colours, for creraintz white is white lead produced
by precipitation.

“ Prussian blue” is spoken of as not being durable ; it

is quite certain that it stands well sometimes, but that its

hue does often fade. This must surely cause a reflecting

mind to ask himself how this can be ? The colour is so

beautiful and useful to the artist that some effort should
be made to prevent its total expulsion from his palette,

and .here we have an instance of the importance of

chemical knowledge to the artist. It is impossible in this

place to go into the question
; it is however manifest if a

pigment stands well at one time but not at another that it

must be mixed, in the latter case, with something which
does not agree with it. Now this is true

;
from its com-

position prussian blue is affected by anything which will

change the state of oxidation in which part of its con-

stituent iron is held. Terra verte, for example, is, or

ought to be, an earth tinted with the protoxide of iron ; if

this is mixed with prussian blue it will in time change the
|

condition of the oxide of iron in the prussian blue, and
therefore its colour. In concluding these remarks on
pigments treated of in Mr. Muckley's book one feels

great pleasure in being able to state that with the few
exceptions noticed there is nothing incorrect, only one
feels how terribly wanting it is in completeness when a

thoroughly scientific treatment of the subject is required.

One of the points which artists have to guard against is

adulteration of pigments
;
now this is a thing of constant

occurrence, where cheap colours are bought, but in this

work nothing is said about this important matter. How-
ever well an artist may select his paints, impurities in one
or two of them may upset all his calculations and render
of no value a work which might, if sound, represent a

considerable sum of money. From the present position of

art in this country this is probably the most touching

way of putting it. It would be well, in a future edition^

if Mr. Muckley would attend to this, and give some simple

methods by which the impurities could be detected.

It is as important to the artist that he should under-

stand the nature of the vehicles with which he paints as

the composition of his pigments, and here one wishes

that Mr. Muckley had gone more into detail, and that he
had given reasons why such substances as maguilps,

mastic, sugar of lead, &c., are so very objectionable. The
reason why pictures crack is because two or more media
are used which dry differently ; if the vehicle employed is

homogeneous there is no fear of cracking. Maguilp is

made by mixing linseed oil with mastic varnish, and
mastic varnish is gum mastic dissolved in turpentine.

When these are mixed together the turpentine goes to the
oil and leaves the mastic in a jelly-like condition ;

the
whole mass is then rubbed up together, and in proportion
as the mixture is more or less complete so will the vehicle

more or less liable to crack, because it is made up of
substances which take different times in drying. All

maguilps are bad ; here Mr. Muckley is right, and he is

also right in advising the use of amber varnish and of

good copal varnish tempered with nut (better with poppy)
oil. No better media can be used than these, but the

picture must be painted from first to last with one bf

them, whichever the artist selects, but the amber is the

best. Six years ago the then Professor of Chemistry at

the Royal Academy urged Messrs. Winsor and Newton
to get amber varnish made, and that firm did so, therefore

amber varnish has been to be had for that space of time,

and several artists 'of distinction, viz., Mr. Brett, Mr.

Vicat Cole, R.A., and others, have'painted with it to their

entire satisfaction ,* nor have they complained that it is

too dark to mix with their lighter colours. When a
picture is perfectly hard which has been painted with this

vehicle, no better varnish can be used, when required,

than amber varnish properly applied, that is, in as thin a

coat as possible. Mr. Muckley speaks of mastic varnish

blooming, but he does not tell us why it does so. It is

because the substance is hygroscopic, and taking up
moisture is the cause of blooming, therefore it should

never be used. All driers, as he says, are unnecessary,

they are all ruinous to pictures ; under certain conditions

crystallisable driers crystallise out and make the picture

spotty. It would have been much more satisfactory if

Mr. Muckley had treated this part of his subject at greater

length and with greater minuteness ; it is evident that he
is quite competent to do so. Copal is a name used by
varnish makers for several kinds of gum, and some <*f th#

cheap varnishes do not contain any of the better or harder

gum. The kind used for artists' varnishes is what is

termed a fossil gum, and is found largely at Zanzibar
; it

is almost, if not quite, as hard as amber, and almost

intractable. The best copal varnishes sold by the best

artist colourmen arc, as a rule, made from this gum, and
can be obtained from them with confidence. It is how-

ever pleasing to learn that so conscientious and respectable

a firm as Messrs. Mander Brothers of Wolverhampton
have undertaken to manufacture vehicles “ in accordance

with the old formulse supplied by the author.” There is

no need whatever to use sandrac, it is very brittle and
unmanageable.

In the work before us “ turpentine ” is spoken of as

being, in conjunction with colours, “ detrimental to their

permanence." Turpentine, which is distilled with water

from coniferous trees, oxidises and forms a resin, this it

docs most readily in the presence of moisture and sunlight

If then turpentine be kept free from moisture, in * welL

corked bottle, in the dark, this will not happen, and the

way to keep it free from moisture is to put into it lumps
^

of quicklime or fused chloride of calcium
; when so treated

it may be used with safety. One does not like to have so
t

old a friend banished without saying a word in his defence,
j

The suggestion made to use oil of lavender is a very good!
one, but it need not displace turpentine, but both mustg

not be used together.
j

“The conditions under which a painter commenced hU|
education in former times were totally different from whatf

they are now.” It would be better for art if they were thft|

same, though perhaps not better for art regarded t| \

trade. The paintings of the bid masters certainlybt

most of the modem works in this country, both'Ur nrr
]

and durability. Mr. MuddeyVnemarics o^thifpoiv
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very food ; one only wishes that he had treated this part

ofhit subject more fully.

The chapter on u Mixing and Nature of Colours ” is

not as complete as it should be, from the almost entire

absence of chemical illustrations, which on such a subject

are invaluable. One remark, however, which often occurs

in this book is most admirable. “The painter should

always make an effort to use as few colours as possible,

and they should be of the most permanent kind/'

On damage to oil-paintings by gas and damp, it is

stated that painter's canvas is usually prepared by first

covering one side of it with a coat of whiting, to which

glue size has been added. This is hardly a correct state-

ment of the method employed by the best firms. The
canvas is treated with size rubbed in with long knives, in

the jelly form, it is then scraped off as bare as possible.

This is done to protect the canvas from the disintegrating

effects of the oil used in the preparation of the surface,

for oil oxidises and speedily rots canvas, and therefore a

coat of oil paint would not be, as stated, a protection to

the back of prepared canvas ; better use paraffin, which

does not oxidise. Space will not allow a further notice of

the concluding chapters of this work. One or two points,

however, seem to require remark. “ If darkening of a

picture is due to some chemical action in the colours

themselves, which is not unfrequently the case, the ori-

ginal condition of the work cannot be restored.'’ If the

darkening be due to the action of sulphuretted hydrogen

or white lead, the whiteness can be restored by washing

with peroxide of hydrogen.

In the directions given £or painting the walls of the

painting-room it is advised to use prussian blue, and the

vehicle to be employed is spoken of as distemper colour.

Prussian blue is immediately decomposed by lime or

chalk, and therefore cannot be used with these materials.

On the whole, one feels great pleasure in recommending

this book as useful to art students. As has been before

stated, it is matter for regret that parts of it have not been

more fully treated, and at the same time it must be ob-

served that, as regards scientific questions involved in

the composition of pigments and on their action on one

another, as well as the adulterations with which they are

contaminated, the subject is almost wholly untouched,

and we must look for some further treatise to illustrate

and explain these points, either from Mr. Muckley or from

some other author.

A VISIT TO ETNA
Un Viaggio all ' Etna. Del Prof. Orazio Silvestri, di

Firenze, Presidente del Club Alpino Italiano a Catania.

(Torino : Ermanno Loescher, 1879,)

I
^HE Italian Alpine Club has branches in all the prin-

cipal cities of the kingdom, and a good deal of

useful work is done every year by its members. The
work before us is designed not only for the benefit of the

Club, but to foment and foster a greater taste among
Italians for exploration, by setting .before them a history

of their most famous mountain, and detailing the very

‘idents to be met with in a journey to its summit,

is divided into eight chapters, and is furnished

Mtodix, which contains a list of the principal

bn the slopes of Etna, with their altitude and

position
; the altitude of the principal towns on and around

the mountain ; and (to prevent imposition) the tariff

established by the Catanian branch of the Alpine CKib
for the ascent of the mountain, and for visiting points of

interest on its flanks. ,
>

The population of the mountain is rapidly ii&rfcasttg.

In 1871 it amounted to 314,092, divided between thirty-

nine cities, towns, and villages. The largest of these—
Catania—contains 84,397 inhabitants; the smallest—S.
Agata di Battiati—507.

The first chapter of the “Viaggio" carries the traveller

from Turin to Naples, from Naples to Messina, and from
Messina to Catania. The passing glimpses of Vesuvius

and Stromboli are described, and the beautiful coast

scenery between Messina and Catania, which embraces

the Capo di Taormina, one of the most picturesque spots

in Europe. The second chapter describes the ascent as

far as Nicolosi, the last village on the route to the summit.

In its immediate neighbourhood are the Monti Rossi,

formed during the eruption of 1669, which is described at

some length.

Starting from Nicolosi (Chapter III.), the traveller

passes over the lava of 1537, and presently enters the

Regione Selvosaj he notes the numerous groups of mon-
ticules scattered in various directions, rests at the Casa
del Bosco, 235 metres higher than Vesuvius ; and later

on continues his journey through a region in which the

vegetation becomes more and more sparse until he arrives

at the Casa Inglese, near the foot of the great cone. Here
the author bursts out into an “ Inno alia Natura" impro-

vised by the~poet Mario Rapisardi on the occasion of his

visit to the summit, and of which the following is a
specimen :

—

“ Sorridi a noi, sorridi,

O Dea I sia che de l'Etna
Tamiamo oggi invocar,

0 dai pietrosi lidi,

Ove fuggentc e pavido
Scagliossi il poveretto Aci nel mar.”

About two o’clock in the morning the traveller leaves

the Casa Inglese for the summit (Chapter IV.). The
severe climb up the cone of cinders (angle from 32

0
to

35
0
) is attended by some difficulty of respiration, both

from the rarity of the atmosphere, and the presence of

volcanic exhalations. The phenomena preceding sunrise

arc described, the gradual illumination of the scene, and
the projection of the shadow of the mountain over Sicily.

An account of the appearance of the great crater con-

cludes this chapter. A description of the eastern flank

of Etna and the Val del Bove furnishes the matter for

the two succeeding chapters. The geology of the moun-
tain is herein discussed ; specially the theory of two
axes of eruption, warmly supported by Lyell and other

geologists.

After resting a night at Giarre, tlic traveller visits the

eruptive craters of 1865, passing by the villages of S.

Giovani and S. Alfio, and through the wood of Carpi-

netto, which contains the celebrated Castagno del Cento

Cavallu A detailed account of the eruption of 1865
which was minutely studied by Prof. Silvestri, is giveti in

this part of the book (Chapter VII.). The la*t£haQfc|r
is a, very comprehensive one. It takes the reader com-
pletely round the northern, western, and southern ffthks
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of the mountain! by way of Randazzo, Bronte! Adernfc,

Paterno, and Monte Ste. Anastasia! and so back to

Catania. Reflections on the results of the journey are

concluded by a perfervid peroration, in which the author
reminds us that from the top of Etna we may see nearly
the whole of that beautiful island which the ancient poets
symbolised as “ La bionda e leggiadra figlia di Cerere e
del sole,’

1 and the moderns yet more happily as “la
fulgida perla deir Italico diadema circondata da tre puri

zafhri
; il Tirreno, il Jonio, l’Africano ”

. . .

The book is not illustrated, but it contains a clear and
very accurate map of Etna, reduced from that of von
Waltershausen, and with the addition ctf the eruptions

subsequent to 1843. Prof. Silvestri’s style, while it is

accurate and precise from the scientific standpoint, is

never dull or lagging. He carries his reader with him,

and excites a genuine enthusiasm, which all who know
him can well understand. G. F. Rodwell

OUR BOOK SHELF
Methods and Theories for the Solution of Problems of

Geometrical Construction, Applied to 410 Problems.

By Julius Petersen.

Text-book ofElementary Plane Geometry . By the same.
(London : Sampson Low, 1880.)

Some months since we noticed Prof Petersen's “ Theorie
der algebraischen Gleichungen,” and now we desire to

draw attention to two more works by the same writer.

The former, in its Danish garb, appeared so long ago as
the year 1866, and having been tried and found to be a
successful text-book, the author naturally desired to offer

his work to a wider circle of geometers and students.

The “Methods ’’has been rendered also into French
;
it is

u an attempt to teach the student how to attack a problem
of construction. Solutions in most cases are merely
indicated, the following up the author's remarks being
left to the student or teacher. The first chapter treats of
“ Loci ” (method of similitude and inverse figures) the

second of “Transformation of the Figures*' (parallel

translation, replacing, and revolution around an axis)

;

the third of “The Theory of Revolution,’' with an
appendix on systems of circles and on the possibility of

solving a given problem by the straight edge and pair of

compasses. It is a work of considerable merit. The
“ Text-book ” we do not value so highly, though there

are points of interest and novelty about it also
;

it con-

tains besides 228 geometrical exercises. We hail Prof.

Petersen as a valuable coadjutor m the work of improving
geometrical teaching, and shall be glad if his little books
meet with a fair measure of acceptance in this country.

We could point out what we consider blemishes, but in

the main commend both books. The respective trans-

lators (both, we presume, Danish students) have done
their part intelligently, and English students will have no
difficulty in understanding the language, though they may I

not be able to master the matter.
1

Practical Chemistry. The Principles of Qualitative

Analysis. By W. A. Tilden, D.Sc. (Longmans and
Co., 1880).

Of making books on practical chemistry there is no
end. If it were necessary that another should be added
to the list, the publication of this little book by Dr.
Tilden has surely removed the necessity.
There is no special feature to be noted in this book ; it

and accurately written, and proceeds on the
well-beaten paths. The adoption of a general table
printed on strong paper and protected by cloth backing
is to be commended.

t is, we think, doubtful whether anything is to be

gained by attempting to teach mere outlines of the
methods for analysis of mixtures; a more thorough
grounding in qualitative analysis may. as a rule, be
given by limiting the student’s work for some time to
simple salts—which is not such an extremely easy branch
of analysis as may at first sight appear

;
then proceeding

to mixtures of metals with one metal only in each group

;

then to mixtures of various metals of the same group
; and

lastly to complex mixtures.

The detection of acids—even of a simple acid—is
made, as is usual in elementary text-books, to appear a
much less difficult undertaking than it really is.

LETTERS TO THE EDITOR
[ The Editor does not hold himselfresponsiblefor opinionsexpressed

by his correspondents. Neither can he undertake to rttum, or
to correspond with the writers of rejected manuscript*. No
notice is taken of anonymous communications.

[ The Editor urgently requests correspondents to keep their letters as
short as possible. The pressureon his space is so great that it

is impossible otherwise to ensure the appearance even of com-
munications containing interesting ana novelfacts]

A Rotatory Polarisation Spectroscope of Great
Dispersion

I have just had an opportunity of trying, on a fine aurora, an
instrument for measuring the wave-length of monochromatic
light in terms of quartz-rotation of its plane of polarisation. My
apparatus is, as yet, very roughly put together, so that I got no
measurements of any value, but to-night’s experience has shown
me that the method, while simple in application, is capable of
very great accuracy.

The construction of the instrument will be easily understood
from the anexed rough sketch. The course of the light is with
the arrows, n is a Nicol, s an adjustable slit, L a lens at its focal

distance from s, q a plate of quartz cut perpendicularly to the
axis, p a double-image prism, and e a small direct-vision spec-
troscope, which may be dispensed with when absolutely mono-
chromatic light is to be examined.
When the instrument is properly adjusted by daylight the two

images of s formed by p are parts of a straight line, so that b
gives two spectra side by side. These are crossed by dark bands,
which are numerous in proportion to the thickness of Q, and
which move along the spectra as N is made to rotate.

In observing a bright-line spectrum the slit is to be made as
wide as possible, subject to the condition that no two of the
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differently-coloured images shall overlap. We have thus a pair

of juxtaposited rectangles for each of the bright lines, and the
angular positions of N, when the members of the several pairs

are equally bright
,
are read off on a divided head. I find by

trial that a division to 2° is quite sufficient,

A first set of readings is taken with a plate q (permanently

fixed in the instrument) 5 or 6 millimetres thick. Then an
additional plate of quartz 100 millimetres or more thick is intro-

duced between Q and t, and a second set of readings is taken.

From the readings with the thin plate we find approximately the
positions of the spectral lines, and the more exact determination
is obtained from the readings with the thick plate.

This is the chief feature of the instrument The actual error

of any one reading is not more than 2°, but when a thick plate

is used the whole rotation may be from ten to twenty, or sw

n

thirty circumferences. By thus increasing the thickness or the

quartz plate very little additional loss of light is incurred, while

the inevitable error forms a smaller and smaller fraction of the

whole quantity to be measured.
The graduation of the instrument is to be effected by very

careful measurements upon a hydrogen Gdssler tube, and com-
parison with the known wave lengths of the hydrogen lines.

An observer furnished with this instrument (which isnotmuch
larger than a pocket spectroscope) and with a long red of
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quarts* will be able to make measurement* of any requireddegree

^accuracy* P. G. Tait

The Club House, St. Andrews, N.B., August 12

Dimorphism of “ Nature ” on June 17

With reference to the statement in an editorial note in

Nature, vol. xxii. p. 317, that one statement of mine “does

not accord well ” with another, I must request to be allowed to

show that this observation is incorrect.
.

I was told by a friend on July 27 (five weeks after the event) that

there had been apparently two issues of Nature of June 17, and

that Prof. Allman was intending to write to Nature quoting the

nncarrected issue (which was unfortunately the one which had
been supplied to him) in support of his statement, in Nature,
vol. xxif. p. 218, which I had declared to be a misconception

(Nature, vol. xxii. p. 241), viz., that I differed from him os to

the existence of a marginal canal in the new medusa. Accord*
inply I wrote on July 28 to the editor, requesting him to state,

“if necessary,” that there had been two issues, and expecting

that this explanation would be inserted immediately after Prof.

Allman’s letter, published in Nature, vol. xxii. p. 290. The
explanation was not, however, given, and it was left to me to

write my letter of two days later date (July 30), which was pub-
lished in Nature, vol. xxii. p. 316. I had in that two days
interval “ascertained” by further evidence that there were
actually two issues of No. 555 of Nature, and my “great
surprise” was due to the fact that the editor of Nature should
have allowed Prof. Allman’s letter to appear without offering

any explanation of the direct opposition between his quotation
and mine—the cause of which was well known at the printing

office of Nature.
It is thus clear that my letter of July 30 is consistent with my

letter of July 28. E. Ray Lankester

[We willingly give space to the above letter, and, accepting

the interpretation of the former one which Prof. Lankester now

E
ves us, we regret having made the observation to which Prof.

ankester alludes. We may further add that the insertion of
the reference to the letter in question was due to an oversight.

—

Ed.]

Magnetic and Barth-Current Disturbance

It may be of interest to point out that a magnetic disturbance

has just been experienced at the Royal Observatory greater in

magnitude than any that has occurred for some years.

On August II, at 10.30 a.m., active disturbance suddenly
commenced, and continued until midnight, accompanied, as usual,

by the exhibition of earth currents. The magnets were then
generally quiet until about noon of August 12, when disturb-

ances of still greater magnitude began to be shown, continuing
till 6 a.m. of August 13. During the latter period the variations

in the magnetic declination and horizontal force were frequent
And large, especially between noon and 4 p.m., and between 7
and 9 p.m. Between noon and 4 p.m. there was also a con-
siderable increase of vertical magnetic force. During the whole
period, from noon of August 12 to 6 a.m. of August 13, earth-
currents were continuous and strong, and especially strong at
those times at which the magnets were most disturbed.

It seems well at the present time to warn telegraph engineers,

and especially those concerned in the laying of submarine cables,

that disturbances of the character of that described above may now
become not unfrequent as compared with the quietness of recent

years. I may perhaps be permitted here to refer to a short
paper, “Note on Earth-Currents,” to be found at p. 214 of vol,

viiu of the Journal of the Society of Telegraph Engineers, as
containing Information on the question of magnetic disturbances
and earth-currents, probably not without interest at this time.

William Ellis
Royal Observatory, Greenwich, August 14

P.S.—During the evening and night of August 13-14 large
magnetic disturbances again occurred, accompanied as before by
ktroqg earth-currents.

Aurora Borealis and Magnetic Storma

Tfes epoch of grand auroras and magnetic storms has again
ratenled, as was evident from the fine displays seen here on the

evenings ttf the nth and nth, and these are as usual accom-

panied by an increase in the number and size of the sun-spots,
and in the development of the solar prominences. The aurora
on the nth was grand, but that which followed it on the 12th
recalled vividly the magnificent displays of 1869, 70, and 71.
On the 12th my attention was first called to the phenomenon

at lob. 25m. p.m., when the northern horizon was skirted hy a
bright white haze terminating in an ill-defined arch, from which
sprang a large number of broad streamers stretching towards the
zenith. The bank of white light on the horizon extended from
about 15° E. of N. to 45

0 W. of N.,and some of the streamers
attained an altitude of fully 6o° or 70°. The brilliancy of the
individual streamers was varying rapidly, but there was Kttle
variety in the character of the phenomenon.
At ioh. 30m. the brightest streamer was 3

0 W. of N. Ten
minutes later this brilliant white band of light had moved
gradually westward, and was some 25

0 W, of N., when it faded
away. Some streamers were still more W. of N., and others

again were slightly E. of N.
At ioh. 46m. there was nothing remaining of the aurora

except a cloudy whiteness in the north, the rest of the heavens

being a deep blue. A minute later streamers were again

appearing.

At ion. 56m. a very bright streamer formed 2° E. of N., and
then a similar band of light appeared W. of N., followed in

rapid succession by other streamers 10 , 20°, and 45
0 W. of N.,

each streamer fading away before the succeeding one became
very bright.

At nh. om. a single narrow band of intense white light

stretched from the horizon towards the zenith, passing through
Cor Caroli.

At nh. 7m. the light in the N. and N.N.W. again brightened
up, but there was no further appearance of streamers.

The magnetic storm that accompanied the aurora of the 12th
was one of the most violent ever recorded at this observatory,
and was very similar in character to the magnificent storm
of 1869.
On the evening of the 1 ith the magnetic needle was very

irregular in its movements, but it was only towards midday of
the 1 2th that the storm really began. The oscillations from the

beginning were very rapid and extensive. The first great move-
ment began at nh. 34m. a.m., and between I2h. 18m. and
I2h. 24m. the declination magnet moved i° 6' 45" eastward. It

then returned westward, and at ib. 4m. the reading had increased

by x° 1 8’ 13". Between 7h. 9m. and 7h. 29m. p.m. the needle
moved 59' 18" eastward, when it attained its minimum ; it then
returned quickly towards the west, and after a double sweep it

reached its maximum at 8b. 13m., the change of declination in

46m. being i° 27' 23"

The oscUlations of the V.F. magnet were as great as those of
the declination. The chief maximum occurred at 3b. 40m. p.m.,
and there were three decided minima at about 10 p.m. midnight
and 2 a.m., the two latter of which were lost from the oscillation

being too great to be recorded on the photographic cylinder, and
the first showing a change of I ’9 inch of ordinate in 5m.
The variation of the H.F. magnet was very large, but not so

remarkable as that of the V.F.
On the 13th the magnetic storm continued greatly to disturb

all the magnets, but it was less violent than on the preceding day.

Stonyhurst Observatory, August 15 S. J. Perry

There was a beautiful display of the aurora here last night.

Between ten and eleven o’clock the streaks extended from the
horizon to the zenith. The colour was principally pale blue, but
a reddish tinge was occasionally discernible. I observed what I
thought was a lateral movement of some of the streaks. A bright
spot suddenly made its appearance to the westward of a small
black cloud, seemed to move slowly eastward and disappear.

There was a slight breeze from the east at the time, but I do not
think that the clouds were moving sufficiently rapidly to account
entirely for the phenomenon. J. A. B. Oliver

Sprmgburn, Glasgow, August 13

A fine display of aurora was visible here on the night of

Thursday, August 12, about 10.30. White streamers, stretchy
vertically from the horizon nearly to the zenith, occupied the north-

west segment of the heavens from the pole to Arcturus. There was
a narrow bank of cloud along the horizon, and I thought at first

that the streamers might be shadow-phenomena from the son:
but the hour was too late, and the rapid variations of form and
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intensity were characteristic of aurora, which is not very oommon
at tins season of the year, I think. F. T; Mott

Bintal Hill, Leicester, August 13

We had a fine aurora here lost night (nth). There was a
blight bank of uniform glow till zi p.m., when it suddenly
broke into streamers, some of which reached 4<J°or 45* In height,
the glow extending along ioo° or zao

8
of the horizon. There

was no colour, ana by midnight it had all faded out.
Whitby, August 12 B. W. S.

Height of the Aurora

I shall be glad if you will allow me the use of your columns
to point out that there is really less uncertainty about this
element than is usually supposed, and that there are two methods
of mMsuadng auroral heights which give accordant results. The
first is that based upon the measurements of the altitude

and amplitude of auroral arches, and which gives the results

mentioned by Mr. Rand Capron, That these results should
have so wide a range is probably owing to the fact that they
proceed upon an assumption which may or may not be correct,

viz^th^t the arch is part of a circle having the magnetic pole for

its cehjtre. Still the mean result from this method would seem
to be reliable, especially if care were taken to exclude doubtful

measurements from the list. TossibJy we may assume that this

method gives a height rnot far from 100 miles for the ordinary

arch. 1 speak particularly of the white auroral arch with or
without uncoloured streamers that forms, I suppose, 95 per cent,

of the auroral phenomena visible in this country. These arches
are formed for the most part over a portion of the earth con-
siderably to the (magnetic) north of these islands, but occasion-

ally they would seem to be formed over our heads. Mr. Capron
in his work on u Aurora* and their Spectra" mentions one such
instance, though he appends no explanation of the phenomenon,
but in the course of ten years

1

observations I have myself seen
three such arches. Indeed they are perfectly well known to

observers in Scotland and the north of England, though I have
never s;en them in the south. As early as the year 1843 the

height of these zenithal arches had been trigonometrically com-
puted from observations made in different localities in Britain,

with the result of proving them to be at an uniform height of

70 to 74 miles above the earth. 1 There is much less liability to

error in these results than in the determination of the height of
a meteor, and a single pair of satisfactory observations w’ili yield

a value within one or two miles of the actual elevation.

That auroral arches are ever formed much below this limit I

beg leave to doubt. I am aware of the accounts which would
place them between the eye and natural objects, but such asser-

j

tions are far from having the weight of accurate measurements,
j

and I have yet to find a case of a supposed low aurora, the
evid:nce of which is above criticism.

1 do not wish to assert that the streamers at ri >Lt angles to

these arche* may not be frequently visible at a less height, just as

they undoubtedly reach to a much greater elevation in the region

where the auroral crown is formed. But to fix cither the
superior or inferior limit is precisely one of thore questions

which we can have no hope of solving by direct measurement,
since the length of the streamer varies with the force of electric

discharge. This is shown by the fact that in an active aurora
some streamers extend only a short distance from the arch,

while others will climb up to the vanishing point, or crown.
To carry these remarks so as to include the question of

coloured aurorae would oblige me to trespass more upon your
space than I am willing to do on this occasion.

Orwell Park Observatory*, Ipswich John I. Plummer

Fire-Ball

On the evening of the 12th a very brilliant fire-ball fell at
8h, 30m. G.M.T. It was first observed at an elevation of about
25° above the E.S.E. horizon, and its path was inclined at an
angle of abont 35° to the horizon. It was lost in the mist near
the south horizon. There was no explosion or noise of any
kind. The daylight was still fairly strong, and yet the light of
the meteor was very dazzling. S. J. Perry

Stonyhurst Observatory, August 15
£*ure$ fra® memory, u I have no library at hand to which

l have no doubt that they are strictly correct. Mr. Capron
the* information on tn* point fit the published works of

fiygLfiS* '[ho was oue iof ine ohattWenfKfed in these

tbeXS wunsd, or they may be verified upon

Atmospheric Phenomenon
A curious phenomenon was observed here after sunset the

night before last, and again iu a less degree last night.

Looking across from this point to the position of the sun at

and after setting, the line of sight crosses abont three mike of

sea, then about the same distance or rather less of projecting

high ground, and beyond that many miles of seaagain. Oft Tues-
day (10th) the sun set in a hot haze, and half annour afterfhere

appeared on the edge of the projecting land what looked like

tongues of flame fifteen to thirty minutes in height, lasting from
two to four seconds each, and then disappearing in aifiereat

places, sometimes half a dozen at a time. At the same time

there was more or less of a flickering light along the whole line

of projecting land.

My first impression was that it was an optical illusion, and the

second that a moor was on fire behind the ridge, and that these

were points of flame. The first was negatived by the fact that

four others beside myself (two of them with veiy keen sight)

saw the lights independently in the same places ; and the second

by the gradual fading of the light as the evening became darker,

the tongues
11
retaining pretty much their relative brightness to

the general glow until both faded out.

The day had been extremely hot, and the evening was sultry,

with motionless air. I imagine the appearance was due to

irregular refraction, arising from heated currents of air from the
cooling land, and that the circumstance of the slice of land with
its currents occurring between the two stretches of homogeneous
air over the sea allowed the effect to be seen without being
masked, as it would have been had there been intervening land.

But I never saw it before, and don’t remember to have seen it

described. B. W. S.

Whitby, August 12

Intellect in Brutes

Instinct apart, cases of intelligence in animals are very
numerous, of the affections still more numerous. Comte was of
opinion that the affections were even more highly developed in

animals than in men. The dog will lay down life for the man
he loves, the horse will do so likewise. Wc have all heard of

Greyfriars Bobby, if that be the cusat ure’s name. But instances

crowd on the memory. A few years back, during a heavy gale,

a sweep of the spanker-boom drove the master of a Leith and
London smack into the sea. Instantly the ship’s dog bounded
ill after, and, sustaining the drowning man, both passed grandly
into the eternities together. I have known cats who let them-
selves into the dwelling-house at pleasure, and at least three dogs
w ho were wont to deposit the pennies given them on the counter
of some baker or pastry-cook in return for values received. I

used to meet on the highway a dog who rode behind his master's

groom. The hardest trot never seemed to discompose his seat.

Even birds—not merely trained birds—sometimes display singu-

lar attainments. I knew a lady who had a singing duck, out

being one day at a loss for a couple, she sacrificed the songstress

to make up a pair. One wishes that she had displayed a little

more humanity ; as also a clergyman, not a hundred miles from
where I sit, u ho ordered a goose that had evinced the wannest
attachment to be slain by reason of the poor bird having followed
him on the occasion of paying a visit into a friend’s drawing-
room.
When a boy I used to spend many a holiday at a farmer’s

house in the County Armagh. I there experienced great kind-

ncs-, enjoying myself as much as was well possible in the open

air, the garden, and the stubble fields. Besides human beings,*-!

had numerous playmates too in the kine, swine, dogs, fowl,

horned cattle, and horses about the place, and indeed was nevei

tired in observing their modes of living and acting. The great

house-dog used often to play with a large hog. They altemateli

chased and faced one another till the hog's chaps would froth

again actually with the excitement of the sport. At fint 1

supposed that the pig did not like it, but in this I was mistaken.
One day a strange dog, an immense brute, made his appearance?
and attacked the house-dog, who was evidently gettiag/tlu
worst of it, when who should come to the rescue but the ftOg,

who instantly jumped on the strange dog's back, assailing Mm «
the same time with hoof and tooth. Placed thus between twe

fires, the stranger beat a speedy retreat, leaving the friend)

complete masters of the situation. ,
« *

* u ;

I think I was about teft years 0}d when my parents mmpkM
reside at a place called Fairlawn, mxated on a gentle antyffMf
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Chariemont. Facing the home, a *40116*8 throw or two in front

of the lawn, was a river called the Tall, which ran into the close-

at-hand Callan. which again ran into the Black Water, which,

in tarn, emptied itself intofhat immense puddle which bears ihe

name of Lough Neagh. The waters of Lough Neagh, unable,

by reason of the Obstructions in the Lower Bann, to escape

rapidly enough into the sea, swell up and cause backwater in the

rivers Z have named, and others as well. The result is the

periodic flooding of thousands and tens of thousands of acres of

valuable land, to the immense prejudice of the occupants and

country at large. The Tall, I should observe, was banked or

dyked up on both sides. In some places, however, the dyke
had given way, so that at flood-time—and it was flood-time at the

period I speak of—the waters of the Tall were awash with those

of the flooded mead* on both sides. There was further a

rapid current in the Tall, and before it merged into the Callan

the stream had to pass under the arch of a bridge which it filled

to the crown. In fact the battlements themselves were nearly

covered, and the country, as flu: as the eye could reach from the

position which 1 at the moment occupied at the foot of the

lawn, wore the aspect of a sea. At this precise juncture two
horses, whilom occupants, I presume, of the then flooded meads,
were to be seen slowly wading in the direction of the Tall. The
green summit of the dyke was for the most part visible, and
upon this the poor brutes mounted, in quest, I suppose, of some
outlet. They had not gone very far when, owing to the trea-

cherous footing, one of the horses lost his balance and fell,

rolling over and over into the Tall. He swam on bravely, the
other hone stretching down at intervals a sympathising muzzle,
xnakiiig indeed repeated efforts to escape, but falling back each
time into the surging current. I was alone, surveying the

transaction, from which I never removed my eyes, with the

deepest interest. All at once the horse that was on the dyke,

keeping pace at a sort of half-trot with the other, burst into a
hand-gallop, and when he had got sufficiently beyond his

straggling comrade, bounded himself into the Tall. Swimming
briskly onwards for a few fathoms, he then made his way out
through what he must have seen beforehand was a practicable

breach in the dyke, followed on the instant by his friend, evad-
ing, not a moment too sooxf, the submerged bridge, where they
would have otherwise inevitably gone under. So long as my
eyes could follow them they dashed onwards at a gallop, throw-
ing up their exultant heels and flourishing their tails across the

flooded meadows. It is now many years since I beheld this

astonishing spectacle, which my memory recalls as freshly as if

it had happened yesterday, awakening, as I think it is well

calculated to do, serious reflections in regard of our mysterious

associates and the wondrous Power which has called them into

being, and now sustains them and ourselves alike in this transi-

tonr state which we term life. Henry MacCormac
Belfast, August

Radiation.—A Query

IN Baily** experiments with the torsion-rod and two leaden
balls weighing *8oi pounds each, it was found that the radiation
of heat from the leaden masses affected the vibrations of the
torsion-rod. These masses were thereupon gilded, and the
torsion-rod protected by a gilt box covered with thick flannel,

and the disturbing influence overcome. How did radiation

affect the motion of the torsion-rod? F. G. S.

0 On a Mode *of Explaining the Transverse Vibrations
of Light **—The Expression “ Radiant Matter ”

Without wishing at all to underrate the apparent difficulty

noticed by your New Zealand correspondent, Mr. J. W. Frank-
land (Nature, voL xxii. p. 317) in regard to my paper under
the above heading (Nature, vol. xxi, p. 256), as it would be
against the interests of truth to do so ; I may nevertheless call

his attention to a letter of mine (Nature, vol, xxi. p. 369),
where an attempt is made to meet the difficulty in question.

The point is to account for the circumstance (admitting that it is

rendered necessary by physical evidence) that the velocity of

vpropaffation of gravity must, at least, be very much greater than

That Qf light, I will merely confine myself here to recapitulating

rooe qf t)ie main conclusions in a somewhat different form, viz.,

JL aftpean to be necessary to look to a separate medium for

accurately} to cor medium with particles of

idee ‘of dimensions ; the one set of particle* having very

minute mass,' and consequently enormous velocity, and concerned
in the effects of gravity ; the other set, of much greater mass and
slower velocity, concerned in the phenomena of light. It will, I
think, be so far tolerably evident that if the number of the more
minute set of particles be comparatively very great, the pressure

produced by them would be correspondingly great, and therefore

these particles would be mainly (*>., almost exclusively, if .their

number were sufficiently great) 1 concerned in producing gravity.
On the qther hand, on account of the extreme velocity or these
particles, they could not apparently be appreciably concerned fn
the phenomena of light, since the molecules or gross matter
would vibrate among them without appreciable resistance. For
it is a well-known dynamical fact that the resistance opposed to
the motion of a body in a medium diminishes as the velocity of
the particles of the medium increases. It may be worth observing
perhaps that this idea of three grades of dimensions in matter

(viz. gross matter, light-carrying matter, and gravific matter)

appears to be an old one. Thus a book was published in 1827
by Dr. Blair, formerly Regius Professor of Astronomy in the
University of Edinburgh, entitled “Scientific Aphorisms " (to

which my attention was called by Prof. Tait), where the idea of

three grades of dimensions in matter is set forth, and a theory of

gravity very similar to that of Le Sage expounded. Also M.
Prevost (“Deux Traitds de Physique mecanique M

) expresses, I

believe, the view that matter exists fundamentally in three grades
of magnitude.

It may be rather a curious fact to notice that if the theory, that

the sether consists merely of finely sub-divided matter in the
ultra-gaseous state, light being regarded as a vector property
carried off by the atoms in their passage through the open
structure of the vibrating molecules of gross matter, as suggested
by the late Prof. Clerk Maxwell, article “ JEther,” new edition

of the “ Encyclopaedia Britannica” (*>., with range of free path
greater than planetary distance. Nature, vol. xxi. p. 256),* should
ultimately turn out to be substantially true ; then the term “radiant
matter,” employed by Mr. Crookes in connection with his

experimental researches, would have its practical application in

nature on a large scale—or light would be actually propagated
by “radiant matter.” If, on an examination of the theory in

that spirit of good-humoured impartiality representing entire

freedom from the predilections of any school of thought (the

best guarantee of truth)—the difficulties attaching to it should
not be considered insurmountable; then it may be worth re-

marking that the theory, without violating in the least the
essential principles of the firmly-established undulatory theory,
contains nevertheless (in its corpuscular essence) one of the ideas*

of Newton ; so that it would appear that the latter might not
have been entirely wrong, nor the upholders of the opposite

view completely right, but that a partial reconciliation of their

rival ideas might be possible. S. Tolver Preston
London, August 10

Earthquake in Smyrna

Accounts are freely coming forward, but they are of popular

interest, seismological details being scanty. I must premise

that in in 1862 I took great interest in promoting Abyssinian

wells in Smyrna, and that large numbers were put down. When
the French Company built the quay the new works there were
similarly supplied, and the result has been that for someyeazs

the surface and pipe-wells in the parallel Marina and Frank
Streets have been wanting in water.

Within a few hours after the earthquake it was noticed that

both classes of wells, say 600 feet from the sea, were freely

supplied with water. This fact appears to me deservixig of

record.

It is said that the earthquake was most felt near the Grfeek

Cathedral of St. Fhotius, at the Three Comers in Frank Street.

It was here the ground opened in the last century earthquake

and swallowed up two men, as I heard by tradition; and I
always walked across the churchyard in full remembrance.

Of late years some kind of a landslip took place on Mount
Pagus, or the Castle Hill, where Alexander the Great fell asleep.

1
It may be worth noting in connection with this that (according to a

principle developed by Sir W. Thomson, Phil, Mag;., May, *873)
that if the "elastic rigidity” of the larger particles were inch thofmay
suffered no appreciable diminution of velocity at rebound from'4
they would not be appreciably concerned in the effects <

'

their number were comparable to that of the smaller set of
8 Alto previous paper* by the present writer (on the" Ml

Mag,, September and November, 1877, February, 1878,
1880.
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la this new earthquake springs are said to have bunt out on
the side of Mount Sipyhts. Hydb Clarke

32, St. George's Square, S.W., August 9

New Biological Term
In writing certain parts of a book on water-beetles, I find my-

self frequently desirous of indicating briefly but emphatically
that some particular genus I may be mentioning consists of only
a single species. If we take a rational or theoretical view of
classification rather than an empirical one, it must be admitted
that a genus consisting of only one species is almost as great an
anomaly as a species that should consist of a single individual

;

and a special term to indicate the fact would be desirable. Mr.
Pasooe has sqggested to me that the expression “ monotypical
genus " meets the want : but I am not satisfied with this, for in

the first place it is a phrase, not a word ; and in the second place

the use of the “ typical ” interferes with concentration of thought

by the introduction of an alien suggestion. I therefore propose

tojise either the word “ autogenus” or the word “monogenus

"

for the purpose, and on the whole prefer the former. Perhaps

some one else may be able to suggest a better term, and I shall

be very glad of an expression of opinion on the point.

Thornhill, Dumfriesshire D. Sharf

Depraved Taste in Animals

Your correspondent, Mr. Nicols, draws attention thU week
to what he terms the “depraved taste ” for tobacco exhibited

by several individuals of that species of PhalangLtidce known
as the koala.

Whilst in Australia some years ago I myself remarked the

same propensity amongst numerous wild specimens of the
Tkarcolarctos tittereus

,
in an abandoned tobacco clearing not far

from my residence, and, like Mr. Nicola, I also observed that

no ill effects seemed to follow the consumption of the tobacco
by the Koalae. Now since the Phalangistidse I had the oppor-
tunity of observing were perfectly wild, I cannot agree with Mr.
Nicols that their taste for tobacco is a depraved one, although
the desire for spirits which he mentions is of course decidedly
unnatural.

These observations induced me to make several analyses of

the Victorian tobacco, with the result of isolating an hitherto

undiscovered vegetable alkaloid. A detailed account of my
various experiments is contained in a paper read by me before

the Melbourne Medical and Chemical Society, and printed in

the fourteenth volume of the Society’s Transactions.

F. R. Greenwood
St. Bartholomew’s Hospital, E.C., August 14

;
Firing a Tallow Candle through a Deal Board

Will the writer of “Physics without Apparatus” be good
enough to specify the conditions of success for the above
experiment? C. J. Woodward
Birmingham and Midland Institute, August 9

[Set up a J-inch or j-inch plank of deal in the ground. It

should be 6-8 inches wide. Ram small charge of gunpowder
into gun with wad. Select a dip candle just fitting bore ; cat
down to about 5 inches long, with flat end. Be very particular

to ram it down well ; for ifthere is air space between it and the
wad there is risk of bursting gun. Take care that the rest of barrel
is cleared of bits of tallow. Fire at say 3 yards from plank.
If you don't miss aim, there will be a hole tom

t about 2 inches in
diameter.—The Writer of “Physics without Apparatus.”]

V - 1 must send his name and address.

THUNDERSTORMS *

II.

T3EFORE I can go farther with this subject it is neces-

*11
saTy tbat I should give some simple facts and

ihustrations connected with ordinary machine electricity,
xnese will enable you to follow easily the slightly more

<Ulivcrtd to City Mall, Glaiffow, by Prof. Tait

difficult steps in this part of our Subject which remain to

be taken.
. , ;

Since we are dealing mainlywith motion of electricity, it

is necessary to consider to what that motion is due. You
all know that winds, uc, motions of the air, am due to dif-

ferences of pressure. If the pressure were everywhere the

same at the same level we should have no winds. Similarly

the cause of the motion of heat in a body is difference of

temperature. When all parts of a body are at the same
temperature there is no change of distribution of heat

Now electricity presents a precisely analogous case. It

moves in consequence of difference of potential. Poten-

tial, in fact, plays, with regard to electricity, a part pre-

cisely analogous to the rile of pressure, or oftemperature,

in the case of motions of fluids and of conducted heat

Now the power of an electrical machine maybe measured

by the utmost potential it can give to a conductor. The
greater the capacity of the conductor the longer time will

be required for the machine to charge it ; but no elec-

tricity passes between two conductors chaiged to the

same potential. Hence the power of a machine is to be
measured by using the simplest form of conductor, a

sphere, and finding the utmost potential the machine can

give it. It is easily shown that the potential of a solitary

sphere is directly as the quantity of electricity, and
inversely as the radius. Hence electricity is in equi-

librium on two spheres connected by a long thin wire

when the quantities of electricity on them are proportional

—not to their surfaces, nor to their volumes, as you might

imagine—to their radii. In other words, the capacity is

proportional to the radius. This, however, is only true

when there are no other conductors within a finite

distance. When a sphere is surrounded by another con-

centric sphere, which is kept in metallic connection with

the ground, its capacity is notably increased, and when
the radii of the spheres are nearly equal the capacity of

the inner one is directly as its- surface, and inversely as

the distance between the two spheres. Thus the capacity

is increased in the ratio of the radius of one sphere to the

difference of the radii of the two, and this ratio may
easily be made very large. This is the principle upon
which the Leyden jar depends.

It is found that the work reguired to put in a charge is

proportional to the square of the charge. Conversely,

the damage which can be done by the discharge, being

equal to the work required to produce the charge, is pro-

portional to the square of the charge, and inversely to the

capacity of the receiver. Or, what comes to the same
thing, it is proportional to the square of the potential and
to the capacity of the conductor directly. Thus a given

quantity of electricity gives a greater shock the smaller

the capacity of the conductor which contains it And
two conductors, charged to the same potential, give

shocks proportional to their capacities. But in every

case, a doubling of the charge, or a doubling of the

potential, in any conductor, produces a fourfold shock.

The only other point I need notice is the nature of the

distribution of electricity on a conductor. I say on a

conductor, because it is entirely confined to the surface.

Its attractions or repulsions in various directions exactly

balance one another at every point in the substance of the

conductor. It is a most remarkable fact that this is

always possible, and in every case in one way only.

When the conductor is a single sphere the distribution is

uniform. When it is elongated the quantity of electricity

per square inch of its surface is greater at the ends than
in the middle ; and this disproprotion is greater thegreater

is the ratio of the length to the transverse diameter.

Hence on a very elongated body, terminating in a point,

for instance, the electric density—that is, the quantity

per square inch of surface—may hie exceedingly great at the

point while small everywhere else. Now m proportion to

the square of the electric density is the outward pressure

of the electricity tending to escape by forcing a pottage
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through the surrounding air. It appears from experi-

ments on the small scale which we can make with an

electrical machine, that the electric density requisite to

force a passage through the air increases under given

circumstances, at first approximately as the square root

of the distance which has to be traversed, but afterwards

much more slowly, so that it is probable that the poten-

tial required to give a mile-long flash of lightning may
not be of an order very much higher than that producible

in our laboratories.

But from what I have said you will see at once that

under similar circumstances an elongated body must have
a great advantage over a rounded one in effecting a dis-

charge of electricity. This is easily proved by trial.

[The electric machine being in vigorous action, and giving
a rapid series of sparks, a pointed rod connected with
the ground was brought into the neighbourhood, and the
sparks ceased at once.] In this simple experiment you
see the whole theory and practical importance of a light-

ning conductor. But, as a warning, and by no means an
unnecessary one, I shall vary the conditions a little and
try again. [The pointed rod was now insulated, and pro-
duced no observable effect.] Thus you see the difference
between a proper lightning-rod and one which is worse
than useless, positively dangerous. There is another
simple way in which I can destroy its usefulness, namely,
by putting a little glass cap on the most important part of
it, its point, and thus rendering impossible all the benefits
it was originally calculated to bestow. [The pointed rod
was again connected with the ground, but furnished with
a little glass cap. It produced no effect till it was brought
within four or five inches of one of the conductors of the
machine, and then sparks passed to it.] You must be
strangely well acquainted with the phases of human per-
versity if you can anticipate what I am now going to tell

you, namely, that this massive glass cap, or repeller
,
as it

was fondly called, was only a year or two ago taken off

from the top of the lightning-rod employed to protect an
important public building. [The repeller was exhibited.

It resembled a very large soda-water bottle with a neck
much wider than the usual form.] From the experiments
you have just seen it must be e/ident to you that the two
main requisites of an effective lightning-rod are that it

should have a sharp point (or, better, a number of such
points, lest one should be injured), and that it should be
in excellent communication with the ground. When it

possesses these, it does not require to be made of excep-
tionally great section

;
for its proper function is not

y
as is

too commonly supposed, to parry a dangerous flash of
lightning : it ought rather, by silent but continuous
draining, to prevent any serious accumulation of electricity
in a cloud near it That it may effectually do this it must
be thoroughly connected with the ground, or (if on a ship
or lighthouse) with the sea. In towns this is easily done
by connecting it with the water mains, at sea by using the
copper sheathing of the ship, or a metal plate of large

surface fully immersed. Not long ago a protected tower
was struck by lightning. No damage was done in the
interior, but some cottages near its base were seriously

injured. From a report on the subject of this accident it

appears that the lower end of tne lightning rod was

I*
jumped ” several feet into the solid rock ! Thus we see,

in the words of Arago, how “False science is no less

dangerous than complete ignorance, and that it infallibly
leads to consequences which there is nothing to justify.”

That the lightning-rod acts as a constant drain upon
&€ charge of neighbouring clouds is at once proved when
there is, accidentally or purposely, a slight gap in its

continuity. This sometimes happens in ships, where the
rod consists of separate strips of metal inlaid in each
portion of the mast If they are not accurately fitted

together, a perfect torrent of sparks, almost resembling a

continuous .arc of light, is seen to pass between them
whenever a thunderstorm is in the neighbourhood*

I cannot pass from this subject without a remark upon
the public as well as private duty of having lightning-rods

in far greater abundance than we anywhere see them in

this country. When of proper conducting power, properly
pointed, properly connected with the ground and with
every large mass of metal in a building, they afford abso-
lute protection against ordinary lightning—every single

case of apparent failure I have met with having been
immediately traceable to the absence of one or other of

these conditions. How great is their beneficial effect you
may gather at once from what is recorded of Pieter-

maritzburg, viz., that till lightning-rods became common
in that town it was constantly visited by thunderstorms

at certain seasons. They still come as frequently as ever,

but they cease to give lightning-flashes whenever they

reach the town, and they begin again to do so as soon as

they have passed over it.

A knight of the olden time in full armour was probably

as safe from the effects of a thunderstorm as if he had
had a lightning-rod continually beside him ; and one of

the Roman emperors devised a perfectly secure retreat in

a thunderstorm in the form of a subterraneous vault of

iron. He was probably led to this by thinking of a mode
of keeping out missiles, having no notion that a thin shell

of solt copper would have been quite as effective as

massive iron. But those emperors who, as Suetonius tells

us, wore laurel crowns or sealskin robes, or descended into

underground caves or cellars on the appearance of a
thunderstorm, were not protected at all. Even in France,

where special attention is paid to the protection of build-

ings from lightning, dangerous accidents have occurred

where all proper precautions seemed to have been taken.

But on more careful examination it was usually found
that some one essential element was wanting. The most
common danger seems to lie in fancying that a lightning-

rod is necessarily properly connected with the earth if it

dips into a mass of water. Far from it. A well-constructed

reservoir full of water is not a good “ earth v for a
lightning-rod. The better the stonework and cement the

less are they fitted for this special purpose, and great mis-
chief has been done by forgetting this.

A few years ago the internal fittings of the lighthouse
at Skerryvore were considerably damaged by lightning,

although an excellent lightning-rod extended along the
whole height of the tower.

The real difficulty in these situations, exposed to tre-

mendous waves, lies in effecting a permanent communica-
tion between the lightning-rod and the sea. But when
this is done the sea makes far the best of “earths.”

When a lightning-rod discharges its function imper-
fectly, either from insufficient conducting power or be-
cause of some abnormally rapid production of electricity,

a luminous brush or glow is seen near its point. This is»

what the sailors call St. Elmo's Fire, or Castor and
Pollux. In the records of mountain climbing there are
many instances of such^discharges to the ends of the alpen-

stocks or other prominent pointed objects. One very
remarkable case was observed a few months ago in Swit-
zerland, where at dusk, during a thunderstorm, a whole
forest was seen to become luminous just before each flash

of lightning, and to become dark again at the instant of

the discharge.

Perhaps the most striking of such narratives is one in

the memoirs of the Physical and Literary Society of
Edinburgh, on Thunder and Electricity, by Ebeneser
McFait, M.D.
The destructive effects of lightning are familiar to all of

you. All the more ordinary effects can easily be reproduced
by the help of Leyden jars on a small scale. How small
you may easily conceive when I tell you that a three-foot

spark is considered a long one, even from our most
owerful machines, while it is quite certain that lightning
ashes often exceed a mile m length, and sometimes

extend to four and five miles. One recorded observation.
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by a trustworthy observer, seems to imply a discharge
overa total length of nearly ten miles.

When a tree is struck by a violent discharge itis usually
split up laterally into mere fibres. A more moderate
discharge may rupture the channels through which the
sap flows, and thus the tree may be killed without suffer-

ing any apparent external damage. These results are
usually assigned to the sudden vaporisation of moisture,
and the idea is probably accurate, for ft is easy to burst a
very strong glass tube if we fill it with water and dis-
charge'^ jar by means of two wires whose^extremities are
placed in the water at a short distance from one another.
The tube bursts even if one end be left open, thus show-
ing thaJt the extreme suddenness of the explosion makes
itrgetjn jail directions, and not solely -in that of least

resistance. Whenwe think of the danger of leaving even
a lew drops of water in a mould into which melted iron is

to beiHMued, we shall find no difficulty in thus account-
ing far the violent disruptive effects produced by lightning.

Heated air is found to conduct better than cold air,

probably -on account of the diminution of density only,

Henhe we can easily see how it is that animals are often

kitted in great numbers by a single discharge, as they
crowd together in a storm, and a column of warm air

rises from the group.
Inside a thundercloud the danger seems to be much

less than outside. There are several instances on record
of travellers having passed through clouds from which,
both before and after their passage, fierce flashes were
seen to escape. Many remarkable instances are to be
found in.Alpine travel, and specially in the reports of the

officers engaged in the survey of the Pyrenees. Several
times it is recorded that such violent thunderstorms were
seen to form round the mountain on which they were en-

camped, that the neighbouring inhabitants were surprised
to see them return alive.

Before the use of lightning-rods on ships became
general great damage was often done to them by
lightning. The number of British ships of war thus

wholly destroyed or much injured during the long wars
towards the end of the last and the beginning of the

present century is quite comparable with that of those

lost or injured by gales, or even in battle. In some of

these cases, however, the damage was only indirectly due
to lightning, as the powder magazines were blown up. In
the powder magazine of Brescia, in 1 769, lightning set Are
to over 2,000,000 lbs. of gunpowder, producing one of the

most disastrous explosions on record.

A powerful discharge of lightning can fuse not only bell

wires, but even stout rods of iron. It often permanently
magnetises steel, and in this way has been the cause of

tholoss of many a good ship
;
for the magnetism of the

compaw-nectiici has been sometimes destroyed, sometimes
reversed, sometimes so altered that the compass pointed
east and west. And by the magnetisation of their steel

parts the chronometers have had their rates seriously

altered. Thus two of the sailor’s most important aids to

navigation have been simultaneously rendered useless or,

what is worse, misleading
; and this, too, at a time when,

because of clouds, astronomical observations were generally
impossible. All these dangers are now, however, easily

and all but completely avoidable.
A very singular effect of lightning sometimes observed

is the piercing of a hole in a conducting-plate of metal,
such as the lead-covering of a roof. In such a case it is

invariably found that a good conductor well connected
with the ground approaches near to the metal sheet at the
part perforated.

(To be continued.)

HUMAN HYBERNATION
TV*’ TANNER is scarcely off the field when another

Physiological wonder breaks out in the form of a
ftleeping girl of Grambke, near to Bremen. This young

lady lies, it is said, in a profound slumber night smd day,
resting on her left side and never asking for fo$dt but
swallowing liquid food when it i* put istbker znputh* "The
trance lasts an average of fifty days, during which tin^e

she is pale, but does not lose in weight. Her sieepisnot
cataleptic in the proper sense of the term, inasmuch aifhe
is sufficiently conscious to swallow, and presents.none .of

the indications of death. She merely sleeps. Instance*
of this kind are not so uncommon as those of true oata-
lepsy, though some of them are sufficiently remarkable.
In the Transactions of the Royal Society Dr. W. Oliver
has recorded the history of an extraordinary sleeping

person named Samuel Chilton of Tinsbury, near Bath,
who, on May 13, 1694, being then "of robust habit of

body, not fat, but fleshy
?
and a dark brown hair,* hap-

pened, without any visible cause or evident sign, .to

fall into a very profound sleep, out of which no, art

used by those who were near him could rouse him
until after a month’s time; then he rose of him*
self, put on his clothes, and went about his business
of husbandry as usual; slept, could eat and drink as
before,

(
but spoke not one word till about a month

after. In 1696, on the 9th of April, this youth fell

off to sleep again, and although a heroic apothecary,
Mr. Gibbs, bled him, blistered him, cupped him, and
scarified him, he slept on for seventeen weeks, waking
up on August 7, not knowing he had slept above a
night, and unable to be persuaded he had lam so long,
until going out into the fields he found everybody busy
getting in the harvest, and then remembered very well

that when he fell asleep they were sowing of the oarley
and oats which he now saw ripe and ready to be cut
down. For six weeks of this sleep he had fasted,; but
after he awoke he went to work in his ordinary way, and
continued to work until August 17, 1697, when, after

complaining of shivering and *cold in his back, and
vomiting once or twice, he fell into one of his long sleeps
once more, and being visited by Dr. Oliver ana many
others, was subjected to further bleeding and extremely
sharp treatment indeed, but without being roused. So
he lay sleeping until November 19, when he.awoke, said
he “felt very well, thank God,” ate some bread and
cheese, and dropping off still another time, slept on until

the end of January, 1698, and "then waked perfectly

well, not remembering anything that happened all this

while.” He was observed to have lost flesh, but only
complained of being pinched by the cold, and presently

fell to husbandry as at other times. The known pheno-
menon that is nearest to this is hybernation in some, of

the inferior animals; but it is worthy of remark that
the persons affected take food unconsciously when it is

offered them, the lower nervous centres seeming to
remain in a continued state of activity.

PHYSICS WITHOUT APPARATUS 1

III.

THE laws of the behaviour of liquids, their pressure

and their flow, are very readily demonstrated without

special apparatus by the aid of simple articles of every-

day use. First amongst the laws of liquid pressure comes
the all-important principle that the pressure exerted by a
liquid at any point is proportional to the depth, below
the surface, of the point under consideration. This
pressure is exerted upwards or downwards according to
circumstances. We can show first a case of pressure

exerted in an upward direction. Take the glass chimney
of a lamp, that of a paraffin-lamp will answer, though

the straighter form of chimney used In an Argand or a
Silber lamp is preferable. Cut outwith a pair'of scissors

a circular disk of stout cardboard, and attach a thread to

it by means of a drop of sealing-wax. Provide yourself

also with a deep dish of water. Such a glass trough us is

* CbndttMd from p. S4S*
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aedfora drawingroom aquarium will answer capitally on opening a Up in a lower storey the water rushes out

for Urfs purpose ;mit if no deep glass vessel is available, with very great force, so great, perhaps, that wecannot

a pan or tub of stone-ware or of tin-ware will serve the

purpose. The disk of card should be pressed against
|

the lower end of Jhe lamn-rhimney (as in Fig. 8) by

pulling up the thrpad th^h thTglass tube. If it is

the* lew&ett into ^th^ water m the glass trough,- the

upward force of the Water outside pressing up against

the card disk will’ keep it against the end of the lamp-

glass. The deeper it is plunged the more tightly is it

pressed up against the end of the tube, for the pressure

of the liquid becomes greater and greater as the depth

of the, disk below* $e syfface .is increased. A case of

downward pressure is,, even .more simply shown. Take
the lamo-chimney in ’your hand and hold it vertical as

time fixing it to the bottom of the glass by means of soft

bees’-wax or of a little stiff tallow. Now pour in some
water from above. At first the disk is held on by the

wax, and you may pour in water until the chimney is

perhaps half full. But as you go on pouring in water the

depth of the water inside gets greater and greater, and
the pressure exerted by the column of liquid becomes
also greater, until the adhesive force of the wax is over-

come, and the water bursts off the card and rushes out.

This second experiment may be combined with the first

one, as is shown in Fig. 8. After having lowered the

empty lamp-chimney closed by the card disk into the

rough of water, slowly pour in water into the inside.

As long as the level of the water outside is higher than
that of the water inside, the outer pressure upwards will

be greater than the inner pressure downwards ; but as
eoon as enough water has been poured in to raise the

inner level to that outside, the internal and external

pressures will be equal, and when a few more drops are

added inside the card will be forced away. The fact that

liquid pressure depends upon the height of the column
at liquid that is pressing, is made familiar to us in the

arrangements for supplying cur houses with water ; for

liken-the cistern is at the top of the house we find that

Another important law of liquid pressure, no*, weafy
of illustration without apparatus, is the famous ftemdple
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of Pascal, that when a liquid is put into a closed vessel,

and then subjected at any point to a pressure, this pres-
sure is transmitted equally in all directions. If the vessel
be a strong one and provided with two movable pistons,

a large and a small one, the area of the large piston
being many times as great as that of the small one, any
pressure exerted upon the small piston to the liquid will

be transmitted equally over equal amounts of surface,
and hence the total pressure on the large piston will be
many times as great as the original force, just in pro-
portion as its area is greater Qian that of the small
piston. This is, in fact, the principle applied in the
hydraulic press of Bramah and in the hydraulic ma-
chinery of Sir W. Armstrong, by which heavy bridges,
dock-gates, and elevators are set in motion. The wnter
of this article^ when sore-pressed to devise an experi-
mental illustration of the principle of the hydraulic press,
contrived the following arrangement. The lid of a coffee-

pot was removed ana a piece of sheet-indiarubber was
tied tightly over the open top. Into the spout a piece of
lead-pipe about six feet long was inserted, firmly fixed
with sealing-wax, and then turned up vertically. The
pot was filled with water, and a heavy book placed upon
the top. Water was poured into the lead tube until it was
filled up to the top. A column of water six feet high
affords a pressure of nearly three pounds per square inch,
and this, exerted over the whole area of the rubber-
covered top, gave a sufficient total pressure to raise the
heavy book.

air also possesses weight, and exerts a pressure
which may be upwards or downwards according to cir-

cumstances. Let a wine-glass or a tumbler be filled full

of water and a thin card laid upon the top of it, so that
bubbles of air are excluded. Now invert the whole,
pressing the card lightly on to the glass during the
operation, to prevent accidents, and it will be found (see
Fig. 9) that the water will remain in the wine-glass, and
wifi not fall out. Jn fact the pressure of the air upwards
against the card is much more than sufficient to counter-
balance the downward pressure of the water in the wine-
glass.

Most of the experiments upon the pressure of the air

require, however, the aid of an air-pump for their per-
formance. With the air-pump a large variety of inter-

esting properties of the air can be demonstrated, which
otherwise cannot be shown. A few, however, do not
require the aid of this instrument. The effect of the
external pressure of the air in raising the level of a liquid

in a tube from which the air has been partially exhausted,
thereby reducing its pressure, can be shown by sucking
with the mouth at the top of a glass tube, the lower end
of which dips into the liquid in question. Thus it is

possible to suck up mercury to a height of fifteen inches
into a tube; for the lungs are strong enough to reduce
the air in the tube to about half the ordinary pressure.
If a glass tube of sufficient length were available it would
be possible to suck up water in it to a height of about
sixteen or seventeen feet ; for a column of that height
would be sufficient to counterbalance the difference
between the inside and outside pressures.
The rising of a liquid into a space from which the air

has been partially removed may also be illustrated in the
following pretty way. Take a small bit of card and let
it float upon the surface of water in a shallow dish. Upon
it place a few shavings of wood and light them with a
match

; or place a small red-hot coal upon it, and on this
sprinkle a little brimstone to burn. Then quickly invert
over the blazing mass a wine-glass or a tumbler, as in
Fig. 10. As the shavings or the brimstone, as the case
may be, bum away, they withdraw the oxygen of the air
inclosed in the space above, until only the nitrogen (about

iw5
fths °? tllc wbole) remains. The gases inside,

uHroore, will not exert so great a pressure as before,»u consequently the pressure of the air outside will

lAugust 19, 1880

force the water to rise in the glass as the remaining
gases cool down to the temperature at which they were at

first.

(To be continued.

)

ON THE ABSORPTION BANDS IN CERTAIN
COLOURLESS LIQUIDS
[Preliminary Notice]

HAVING occasion to examine the absorption spectra

produced by considerable thicknesses of alcoholic

solutions of certain cobalt salts, we were led accidentally

to observe that alcohol alone gave a very distinct band,
and afterwards, on examining water, found that it also*

when a column of six feet was used, gave a very distinct

absorption band in the orange, a little on the less refran-

gible side of D. By graphical interpolation we find the

centre of this band to be about 600, and that the band
extends from 607 to 596. This position corresponds very
closely, if it be not identical, with Piazzi Smyth's rain

band, 1 and also with the band seen in 330 feet of high-
pressure steam by Janssen.2

Fig. 1 represents this spectrum. It will be seen that

the absorption at the red end extends up to the line C,
and the end of the shadow is so sharp that it is probable
there is a band at this point also, but masked by the
general absorption. To convince ourselves that this band
belonged to water and not to any accidental impurity, we
experimented with different samples of water, using ordi-

nary tap-water, ordinary distilled water, also water which
had been made with much care absolutely pure ; in all

these samples this same band was visible, and as long as
the water was clear, as far as we could judge, it was of
the same degree of intensity. A column of water eight

feet long shows the band clearer than one only six feet

;

still greater lengths we have not yet tried. We next tried

the effect of increase of temperature on the water. For
this purpose the glass tube coiAaining the water was
fitted into an air-bath, and the temperature was raised

from 200 to 6o° without removing the tube from before

the spectroscope
;
no change m the band, either in

position or intensity, as far as we could see, occurred.

Further, it seemed to us that it would be interesting to try

whether, on dissolving different colourless substances in

water, the band would be affected. We consequently
examined saturated solutions of the following substances
in a tube 8 feet long :—Ammonium chloride, ammonium
nitrate, ammonium carbonate, potassium nitrate, lead

.nitrate, sodium chloride, and sugar. In all these cases

the band was as visible as in pure water, and no additional

bapd was seen, With a mixture of 1 volume of sulphuric

acid and 5 of water the band was unaffected, but if pure
commercial hydrochloric acid was examined in a Meet
tube the band was invisible, but with 8 feet a faint indi-

cation of it was seen.

This absorption with water being so marked,we naturally

went on to try whether other so-called colourless liquids

gave, when depths of 6 or 8 feet of them were examined,
absorption bands, and at first really our difficulty was to

find any liquid which did not show clearly one or more
bands.
The ordinary solution of ammonia gave a very dear

and marked spectrum (Fig. 2). It consists of four bands,

the centres of which are at 650, 630, 610, and 556. The
band at 650 is much the darkest, and the band at 630 is

remarkably sharp. Then with regard to the 610 band, it

is characterised by sharpness only on the least refrangible

side, but shades off gradually on the other side, the shade
extending as far as 596 ; this shade is probably due to

the water band ; and lastly, the band at 556 is by far the

1 Piassi Smyth, *• Edinburgh Astronomical ObaerratloQSt

w vol *W.

In thin and the foUotrieg experiments a Deeaga • spectfoeeope with a
single heavy glam prism was used, and the eource of light was an Argand
gas-burner. The measurements are expressed in the aUUonths of a metre*
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faintest, and is only visible in a column of 8 feet With
the exception of the 556 band, the other bands are so dis-

tinct that in a nearly saturated solution 4J feet in depth,

they are clearly seen. This spectrum was so marked and
intense that at first we were sceptical with regard to its

belonging really to ammonia, thinking that possibly some
coal-tar product might be still clinging to the commercial

ammonia solution which in the first instance we used. To
satisfy ourselves that this was not the case, first we added
lime, and distilled the ammonia gas into pure water; this

acted in exactly the same way as the former solution ; then

we obtained from Messrs. Hopkins and Williams what they
guaranteed to be volcanic ammonia. A solution of this

gave exactly the same spectrum as the former solutions.

And lastly we prepared pure ammonia by Stas’ method,
by the action of caustic potash and zinc—free from

36*

carbon—on potassic nitrite ; this also gave precisely the
same bands as the other ammonia solutions

; there could
therefore be no doubt that this spectrum belonged to the
ammonia solution. Thirty-six feet of ammonia gas did
not give us any indication of bands. Obviously this is

only a mere trace of gas as compared with the amount
held in the solutions before examined. To have as gas
the same amount as there was of solution in our 6-feet
tube, we should require a tube nearly a mile long. If
absolute alcohol instead of water be saturated with
ammonia, a spectrum (Fig. 3) still sharper than that
with water is obtained, but similar to it, excepting that
the band at 610 is wanting and the two bands at 650 and
630 now are of equal intensity, instead of the 650 band
being decidedly and constantly the darker of the two.
Ammonia giving so definite a spectrum it was evidently
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of much interest to ascertain what spectra would be
given by bodies of allied chemical constitution. Ethyl-
amine was the next substance we tried. Using a 33
per cent, solution, this gave a spectrum (Fig. 4) similar
m character to that of ammonia, but the dominant band,
as far as we could ascertain, has clearly moved towards
the red. It was now at 665 to 656. The next band is

also somewhat nearer the red than the corresponding
ammonia band. The position of the third band is very
nearly identical with that of the water-band, but instead
of being a wide band shading off on both sides, is now
narrow and perfectly sharp. It will be noticed that in the

, alcoholic ammonia solution it is this band and the next
more refrangible one that are absent.

For lack of material we have not yet examined the
spectra of other organic ammonias, but intend doing so.

A solution of peroxide of hydrogen was also examined,
using the commercial 20-volume solution. The liquid
was not absolutely free from colour, and consequently
there was a very appreciable amount of absorption over
the vhole spectrum. The water band was not visible,

and in fact no sharp band could be seen ; there was how-
ever a decidedly marked absorption commencing about
674, then the absorption is both dark and sharp; it

extends, diminishing gradually, to 638 ; very probably this

absorption may prove to be a band, but the experiment
was not altogether satisfactory.

We naturally returned to alcohol and other typical
organic liquids. Alcohol gives in the six-feet tube a very
visible and fairly-defined band, more sharply defined
than the water band and nearer the red. It extendi from
632 to 624. The spectrum is given in Fig. 6. It w91 be
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seen that a faint absorption extends as far as 650;, and
very likely the termination of this shade is a band.
Fig* 6 represents the spectrum of a sample of pure abso-
lute alcohol Ordinary methylated spirit gives a very
similar spectrum, differing only in the presence of some
general absorption, and with a mixture of equal parts of
methylated spirit and water the alcohol band was still

clearly visible, and only a feint indication of the water
band.
On referring now to the alcoholic solution of ammonia

(Fig. 3), it will be seen that the probable explanation of
the darkening of the 630 band is owing to the coincidence
of the alcohol band with that of the ammonia, so that
really the marked difference of the two ammonia spectra
is in the absence of the 610 band, and this, we have seen,
may be accounted for by one being an aqueous and the
other an alcoholic solution.

Ethylic alcohol giving this definite band, it was a matter
of much interest to examine other alcohols belonging to

the same series. We found that amylie alcohol (CjHuHO)
gave a single visible band (Fig. 5), which in character is

uke the one given by ethylic alcohol, but differs in

position
;

it extends from 638 to 630, the centre being

634, so that it is decidedly nearer to the red end of the
,

spectrum,
A sample of amylcne (C

fi
Hjo) gave also a band in the

same position as that of the alcohol, but it differs appa-
rently m being broader and less defined at the edges.
The sample of methylic alcohol was not quite pure nor

free from colour, but it gave a band quite similar to that
of the other two alcohols. Its position is certainly very
nearly the same as that of the ethylic alcohol, but as far

as our measurements went it was a little nearer the blue,

but with our method of measuring hardly discernible.

It seems—pending further investigations—highly prob-
able that this band—and of course there may be others
not visible—is common to all the alcohols of the ethylic

series, and that its position is a function of the density of

the particular alcohol Apparently however the signi-

ficance of this line does not stop here, for in ordinary
ether there is a band coincident with this alcohol-band—in

fact practically the visible spectrum produced by alcohol
and ether are identical; but in all cases that we have
seen the ether spectrum is clearer and sharper than the
alcohol one. We thought it of importance to examine a
sample of ether which should be as far as possible

rendered pure by ordinary means, especially that it

should be free from all traces of moisture : this sample
gave a band precisely similar to the band in the ordinary
commercial ether. Another sample of ether was satu-

rated with water: in this case the ether band was as

marked as ever, but the water-band was not visible.

We have also examined two other bodies which belong
to the ethvlic series, namely, aldehyde and acetic acid.

Both give bands, but they are not so clear or definite as

the alcohol or ether bands. Figs. 8 and 9 show these
bands. The aldehyde band commences sharply at 628,

but on the other side it shades gradually off and ceases at

620. The band in acetic acia is very faint, in fact at

first, when using the 6*feet tube, we were led to think
there was no visible band.
We also tried a few of the saline ethers, and, as far as

our investigations have gone, the ethyl compounds give a
band coincident with the alcohol- and ether-band. And
the band of the amyl compounds is coincident with that
of amylic alcohol There appears, however, to be this

general difference between the bands in the alcohols and
those in the corresponding saline ethers, namely, that in
the latter the bands are always broader and less distinct

;

the saline ethers we have examined are ethyl oxalate,
amyl acetate, amyl iodide, and amyl nitrate.

.
Massing now to the aromatic series, we find that they

KHfu n?rlccd absorption bands. Fig. >9 represents»e bands given by benxene ; the spectrum is remarkably

sharp and clear, quite as dear as the ether spectrum ; the
figure is drawn from the spectrum produced by 8 feet of
the liquid. The absorptipn extends as far as 656 ; the
first band is from 70; to 098, the second from 6oo to ;

both are very dark and distinct. The third band extend#
from S31 to 528, and is very much fainter.

Toluene, the next higher member of this series, gave
also a similar spectrum, and it is equally sharp (Fig. 10^
As in the case of the alcohols, with increase of density

the bands have moved nearer the red. It will be seen

that the band in the red differs in position from the cor-

responding benzene band more than either of the other

two bands do.

Cresol, unfortunately at present, we have not been able

to examine for want of a sufficient quantity of the pure

substance.

Phenol gives a spectrum very similar to the benzene
spectrum ;

possibly the band about 610 is somewhat
nearer the blue, but beyond this we could see no differ-

ence. In the first instance we tried melting the phenol,

but afterwards found it far preferable to keep it liquid by
the presence of a mere trace of water.

We looked with much interest to the two following ex-

periments, with bodies of this series, namely, aniline and
toluidene, to see how far their constitution might be indi-

cated by their spectrum. Figs. 11 and 12 give respec-

tively the spectra of these bodies. There is a band in

the red in the same position as the toluene band, and in

the case of aniline a band agreeing in part with the 606

benzene band. With toluidene, however, this band was
not visible, but probably this arose from its being hidden
by general absorption, the liquid used being slightly

coloured. However, besides these two bands, both of

these amido compounds gave a very clear band from 656
to 645, and it is certainly not without interest that this is

coincident with one of the bands given by ammonia;
whether any other band coincidences occur between these

bodies we cannot say, as in botn cases there was sufficient

general absorption to hide them even if present.

Among other liquids we have tried tuipentine, which
appears to give a definite spectrum. This is shown at

Fig. 13. With a thickness of 8 feet of carbon disulphide

and a similar thickness of carbon tetrachloride, we could

see no bands. However, with 'the former liquid it .may
prove that there is a band in the green, but as far as we
could tell this is doubtfuL One other experiment, which
has some interest, is that the benzene spectrum is

unaltered when the liquid is saturated with sulphur.

Such are the principal observations which we have
made up to the present time. As stated at first, we look

upon these results as preliminary, and as having to be
repeated with more accurate means. Of course we have
only dealt with the bands visible under ordinary .condi-

tions ; still, the above results, as far as they go, have been
made with much care, and we think show that most inter-

esting relations exist between the chemical [composition

and constitution of a body and its absorption spectrum.

Obviously a far more extended series of observations

must be made before any general conclusions of value can

be deduced. William J. Russell
Chemical Laboratory, William Lapraik

St. Bartholomew’s Hospital

CELLULOID

THE product of the action of strong nitric acid upon
cellulose has of late years met with many applica-

tions in the arts.

When cotton wool, linen, paper, or other substance

largely consisting of cellulose, is immersed In strong nitric

acid, a mixture of two or more nitro-celwloses is pro-

duced
;
a solution of this mixture in alcohol and other

has been long known as collodion. ’r.

About three or four years ago it was shown that pit
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ffkduct may be dissolved under pressure and at mode-

*tely loomh temperatures in camphor, and that on cooling

Jiard, compact closely resembling iyoryjis pro-

ceed.' This observation furnished the starting-point in

ie manufacture of <( Celluloid,* a substance which has

beady been pet to many and varied uses, and promises

> be of much importance in the future*

In the process .of Tribouillet and Besauc&le—patented

1 January, 1879—the raw material, consisting of —““

sen, cotton wool, hemp, or white wood, is dried at

70% and is then nitrated in vessels of glass, clay, or

lazed sheet-iron, famished with a double bottom, between
ie parts of^which water is constantly flowing. The

_ Itrating acid consists of a mixture of 3 parts concen-

trated sulphuric acid (sp. gr. «= 1*834) and 2 parts concen-
trated nitric acid, containing nitrous acid. The dry and
finely-divided material is first treated with acid which has
been already once used for nitrating ; the materials are

mixed for ten or fifteen minutes by the help of a kind of

trowel; the mass is pressed in a glazed iron cylinder
with perforated sides and bottom, through which the acid

mns out. The material is again treated with a fresh mix-
ture of acids in the proportions already mentioned ; it is

(hen washed with water in a series of wooden vessels

with perforated bottoms placed one beneath the other on
ip inclined plane. The last particles of acid are removed
By washing with very dilute soda or ammonia, and again
With water. The material is then dissolved in appropriate
solvents, from which it is again recovered in a paste-like

|prm, by distilling off the solvent.
For making artificial ivory and similar opaque sub-

tances, about 100 parts of the prepared nitro-cellulose

^re intimately mixed with from 42 to 50 parts of very
pely-divided camphor, and the mixture pressed in a
arm press, into which steam is conducted, and which is

pnnected with a mofst chamber wherein the fumes from
fie press are condensed. After being for some time in a

tier press, the material is dried in a chamber contain-
calcium chloride or sulphuric acid, and connected

Afith an air-pump.
^ Other manufacturers appear to mix ivory-dust, nitro-

cellulose, and camphor, and to press the mixture when
•wist, heat it with ethyl nitrite m a closed vessel until

perfectly homogeneous, and distil off the nitrite.

Celluloid is a hard, perfectly homogeneous substance,
which is not attacked by ordinary reagents (it dissolves
slowly in cold concentrated sulphuric acid), cannot be
easily broken, and becomes plastic at about 125°. It may
be obtained in thin layers 0*5 millims. in thickness,
ttfeich may be encrusted on wood, marble, &c. At about
I40

0
celluloid suddenly decomposes, emitting a reddish

vapour ; this liability to complete decomposition may be'

evented by washing the celluloid with sodium siliccte

lution and then immersing it in a solution of sodium
l ammonium phosphate

;
thus treated, the material is

in-inflammable.

If colouring materials be mixed with the celluloid

ring the manufacture, artificial coral, amber, malachite,
i*u*l lapis lazuli may be prepared,

i
,Celluloid is an admirable material for forming the backs

rf* brushes, bandies of knives or umbrellas, combs, play-

things for children, &c. ; it is also employed in America
l» a substitute for linen in the manufacture of collars,

SC^rves for the neck, &c. Articles made of it may be
Mshed with soap and a brush, and are practically
pjiwtructible. M. M. P. M.

JL F. DE POURTALES
filJR readers will be glad to have the following further
" notice of the late Count Pourtales from his inti-

e friend and colleague, Prof. A. Agassiz.—

E

d.]

fodf^Frangois de Pourtales died at Beverly Farms,
eaehusetts, in the fifty-seventh year of his age, on

\

July 17, 1880. Spite of a magnificent constitution and a
manly vigour of oody and mind which seemed to defy
disease and to promise years of activity, he, sank, aftet a
severe illness, under an Internal malady.
Educated as an engineer, he showed from bojhopd a

predilection for natural history. He was a fevouritb

student of Prof. Agassiz, and when his friend and teacher
came to America in 1847, he accompanied him, ana'

remained for some time with the little band of naturalists

who, first at East Boston, and subsequently at Cambridge,
shared his labours.

In 1848 Pourtales entered the U.S. Coast Survey, where
his ability and indefatigable industry were at once Recog-

nised, and he remained attached to that branch of our

public service for many years. He then became deeply

interested in everything relating to the study of the lied

of the ocean. Thanks to the enlightened support of the

then Superintendent of the Coast Survey, Prof. Bache,

and of his successors. Prof. Peirce and Capt. Patter-

son, he was enabled to devote his talents and industry to

the comparatively new field of “ thalassography ” and the

biological investigations relatedto it. The large collec-

tions of specimens from the sea-bottom accumulated by
the different hydrographic expeditions of the U.S. Coast

Survey were carefully examined by him, and the results

were published, in advance of their appearance in the

Coast Survey Reports, in Petermanris Mtitheilungen,

accompanied by a chart of the sea-bottom on the east

coast of the United States.

So interesting and valuable were the results obtained,

not only as an aid to navigation, but in their wider
bearing on the history of the Gulf Stream and on the

distribution of animal life at great depths, that in 1866 he
was sent out by Prof. Peirce, then superintendent of

the Coast Survey, to continue these investigations on a
larger scale. During 1866, 1867, and 1868 he was in

charge of the extensive dredging operations carried on by
the U.S. Coast Survey Steamer acting-master Platt,

along the whole line of the Florida reefs and across the

Straits of Florida to Cuba, Salt Key, and the Bahama
Banks. The results of these expeditions, published in

the Bulletin of the Museum of Comparative Zoology,

excited great interest among zoologists and geologists.

M. Pourtales was indeed the pioneer of deep-sea

dredging in America, and he lived long enough to see

that these expeditions had paved the way not only for

similar English, French, and Scandinavian researches,

but had led in this country to the Hassler, and finally to

the Blake expeditions, under the auspices of the Hon.
Carlile P. Patterson, the present Superintendent of our

Coast Survey. On the Hassler expedition from Massa-
chusetts through the Straits of Magellan to California,

he had entire charge of the dredging operations ; owing
to circumstances beyond his control, the deep-sea explo-

rations of that expedition were not as successful as he
anticipated.

At the death of his father M. Pourtales was left in an
independent position, which allowed him to devote himself
more completely than ever to his zoological studies. He
resigned his official connection with the Coast Survey
and returned to Cambridge, where he became thenceforth

identified with the progress of the Museum of Comparative
Zoology. To Prof. Agassiz his presence there was ' Ifc*

valuable. In youth one of his favourite pupils, through*

out life his friend and colleague, he now became' thw
support of his faiUng strength.

The materials of the different deep-sea

ditions above-mentioned had been chiefly depos;

the Museum in Cambridge, and were thence ai$p

to specialists in this country and in Europe,
part of the special reports upon them have already
appeared. M. Pourtales reserved to himself the C#sS%
Halcyonarians, Holothurians, and Crinoids, A nuthber
of his papers on the deep-sea corals of Florida, of the
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Caribbean Sea, and of the Gulf of Mexico have appeared

in the Museum publications. He had begun to work at the

magnificent collection of Halcyonarians made by the

Blaki in the Caribbean Sea, and had already made good
progress with his final report on the Holothurians. The
Crinoid memoirs published by him relate to a few new
species of Comatula and to the interesting genera
Rhixocrinus and Holopus.
The titles of his memoirs indicate the range of his

learning and his untiring industry. His devotion to

science was boundless. A model worker, so quiet that

his enthusiasm was known only to those who watched
his steadfast labour, he toiled on year after year without

a thought of self, wholly engrossed in his search after

truth. He never entered into a single scientific contro-

versy, nor ever asserted or defended his claims to dis-

coveries of his own which had escaped attention. But

while modest to a fault and absolutely careless of his own
position, he could rebuke in a peculiarly effective, though

always courteous, manner ignorant pretensions or an

assumption of infallibility.

Appointed keeper of the Museum of Comparative

Zoology after the death of Prof. Agassiz, he devoted a

large part of his time to the administration of the museum
affairs. Always at his post, he passed from his original

investigations to practical details, carrying out plans

which he had himself helped to initiate for the growth of

the institution. As he had been the devoted friend of

Prof. Agassiz* father, he became to his son a wise and
affectionate counsellor, without whose help in the last ten

years the Museum could not have taken the place it now
occupies.

If he did not live to see the realisation of his scientific

hopes, he lived at least long enough to feel that their

fulfilment is only a matter of time. He has followed

Wyman and Agassiz, and like them has left his fairest

monument in the work he has accomplished and the

example he leaves to his successors.

Cambridge, Mass., August 2 Alexander Agassiz

NOTES
The honour of a Knight-Commandership of the Bath has

been conferred upon Mr. E. J. Reed, C.B., F.R.S., late Chief

Constructor of the Navy.

We give this week, by the continued kindness of General

Myer, the International Monthly Chart for October, 1878,

showing mean pressure, temperature, force and prevailing

direction of wind at 7.35 a.m. Washington mean time, for that

month. The lessons which it leaches may be learned by com-

parison with the chart for the previous month ; any remarks we

may have to make upon it we reserve for the issue of the next

chart.

We are happy to state that the Worshipful Company of

Drapers have intimated their intention of continuing, at all

events for the present, their annual subscription of one hundred

guineas to the Research Fund of the Chemical Society.

The eighth session of the French Association for the Advance-

ment of Science was opened on August ix at Rheims, under the

presidency of M. Krantz, senator and ex-director of the Uni-

versal Exhibition of 1878. In his opening speech M. Krantz

paid a tribute to the memory of Paul Broca, and spoke of the

late Universal Exhibition as well as the construction of the

Trocad&o Palace. The General Secretary, M. Mercadier, ac-

cording to the routine of the French Association, reviewed the
work done last year at Montpellier. Addresses were also deli-

vered by M. Diancourt, Mayor of Rheims, and M. Paulane, ex-
Mayor, President of the Local Committee. The report read by
M. Georges Masson, the treasurer, shows that the French Asso-
dation is very prosperous, numbering 3,000 members, with a

capital of *300,000 francs. The income is 60,000 francs. The
attendance is considered to be very good, the local attrac-

tions being really unexceptionable in a city whose wines ere

famous in the whole world, and which is the centre of inter*

esting excursions. On the 12th M. Perrier delivered, in the

General Session, an address on the law of selection.

The Cambridge meeting of the British Medical Association
last week is considered to have been one of the most successful

which the Association has held. The presidential address by
Prof. Humphry traced the history of medical science in the

English universities, and showed the causes of the gradual

divorce between university and medical studies up to the last

few years. He reiterated his advocacy of university residence

for medical students, and of continual advance and expansion of

good teaching and examining. He claimed that in no other

branch of knowledge were true science and sound practice so
perfectly conjoined ; in no other was there so much that was
calculated to give strength and balance to the thinking~an3

the observing faculties ; nor was there any in which mental
and bodily effort were more required or more telling. What
problems were harder of solution than those relating to the

aberrations of the human organism? The very difficulty of the

problems caused them to be overlooked. Clearer knowledge of

physiology and pathology, of heredity, of the effects of social

laws and climatic variations, would have a vast influence on the

whole framework of civilisation ; and thus he was led to con-

clude with Descartes that all great movements in the world of

thought, of philosophy, or of morals, and of government, were
to come out of medicine. Cambridge ought not to fail in doing
its share in the great work, and renewed life would come to all

iU best interests from a wise encouragement of medicine. The
British Medical Association brings together in one aim an enor-

mous power, and ought to aid in wearing away false dogmas
and false notions of conflicting interests. Dr. Humphry further

urged on the vast moss of members of the Association a hearty
participation in the collection of facts bearing on the effects of

temperature, climate, soil, &c., on disease, under the guidance
of a medical investigation committee. The latter proposal

awakened a cordial response, and the Council were requested to

see it carried out. The honorary degree of LL.D. was con-

ferred on Doctors Brown-S&piard, Donders of Utrecht, Gross
of Philadelphia, Sir W. Jenner, Sir W. Gull, Sir George
Burrows, Prof. Haughton of Dublin, Mr. Wm. Bowman, Mr.
Joseph Lister, Dr. Denis O'Connor of Cork (the retiring presi-

dent of the British Medical Association), Mr. John Simon, C.B.,

and Dr. Andrew Wood. Dr. Chauveau of Lyons was unavoid-

ably absent from the meeting, and consequently could not receive

in person the degree which would otherwise have been confarrad

upon him
; and Prof. Broca’s lamented death caused another

variation from the list as originally settled.

The International Congress of Hygiene will meet at Turin on

September 6 under the presidency of King Humbert, who
will give the inaugural address. The general meeting will

take place in the Carignan Palace. The Congress will end by
an excursion to Milan, where a cremation will take plaoe.

In a brief report of the recent French scientific cruise in

the Travailleur
,

in the Bay of Biscay, M. Alph. Milne-

Edwards says the weather was very good, allowing them
in the last fortnight of July to dredge twenty-four timas,

sometimes using two dredges at once. The bottom has a

thick layer of greenish-grey ooze, which was apt to fill the

dredges, so recourse was had largely to weighted rods with hemp
or twig bundles, swabs, Ac., attache!, to sweep the bottom. .Sir

William Thomson’s wire apparatus proved very serviceable fa

sounding. The greatest depth reached was 2,700 m* «4 tfc*

least exceeded 300 m. An important collection of marine
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organisms was obtained, including, besides most of the species

described by English and Scandinavian naturalists, many new

animals not previously known. Some large Goxgonians of the

genus Isis, once brought up from 600 m., about midnight

presented a curious sight : the whole of the sarcosoma between

the xooids emitted a green phosphorescent light so strong that

on agitating these animals they seemed to produce a shower of

fire, and with the light emitted one could read the smallest

type. The collections are distributed thus : M. Vaillant examines

the fishes, nemertians, and sponges ; M. Fischer, the molluscs

;

M. Marion, the annelids, echinoderms, and other zoophytes

;

M. de Folin, the foraminifera ; M. A. Milne-Edwards, the

Crustacea ; while M. Perier has made thermometric observations,

and will analyse the samples of sea-bottom.

Among our letters this week are some referring to the recent

remarkable displays of aurorae. Another correspondent writes

that similar displays were seen from Caithness-shire on the

evenings of Wednesday the nth, and Thursday the 12th inst

The finer of the two displays was on the Thursday, lasting from
about 10 p.m. to midnight. The outburst of streamers at 10. 15
p.m. was very fine, the streamers appearing like wavy swaying
curtains from the zenith to near the horizon, with a development
of tints of the loveliest green near the zenith. The aurora of

the nth was to the north-west of Wick, but that of the 12th

chiefly to the north-east. From Kirkwall also fine displays were
seen on the 13th till past midnight. Reports in the daily papers

also show’that the phenomena have been seen from many parts of

England as well as Scotland. Fine displays of this beautiful

meteor may very confidehtly be looked for during the next three

months, and if our spectroscopists bestir themselves a large

extension of our knowledge of the aurora is close at hand.

Prof. Silvestri writes* to the Daily News Naples corre-

spondent that in a short time the Observatory on Etna will be an
accomplished fact. The Italian Government contributes half

of the expenses, the Province of Catania a fourth, and the

Commune of Catania the remaining fourth. The object of the

observatory is the study of vulcanology, and therefore it has
been built at the base of the central cone, exactly on the former
rite of the well-known refuge called the “ Casa degli InglesL’

[t will be in connection with several small sismic stations posted
an the slopes of the mountain, and the whole will communicate
telegraphically with another vulcanic station which he proposes to

establish in Catania. In the central observatory, so favourably
lituated about 3,000 metres above the level of the sea on the
isolated mountain, where the extent of view is unlimited, and
the sky peculiarly transparent, meteorological observations most
interesting to science will be carried on, and Prof. Tacchini, the

astronomer, proposes to make there experiments in physical
astronomy, particularly relating to the spectroscopical study of
the fixed stars. The Observatory will therefore be divided into

three scientific branches—vulcanology, astronomy, and meteoro-
logy, connected with the University of Catania, and dependent
on the Minister of Public Instruction. It was intended that the

Inauguration should take place during the Congress of the
Alpine Club at Catania, but unforeseen delays in the execution
of the works will defer it to next year.

The United States Government has taken prompt and vigorous
action on the basis of the recent conclusions come to by scientific

Investigators as to the prevalence of colour-blindness. Both in

the army and (he navy, and in the case of pilots, systems of
examination have been devised and are enforced to secure the

detection of colour-blindness in all cases in which such a defect

would be likely to lead to inefficient discharge of duty. As we
formerly intimated, also, the State of Connecticut insists that all

ndhray employes within its borders be tested for the same pur-

pm, end'doubtless In time a similar law will be passed in all

the other States. The following are the rules for conducting the

examinations in the State of Connecticut —Rule 1.

—

For the

qualitative estimation of colour-blindness the following tests are

to be employed : Holmgren’s worsteds, the tables of Stilling,

Donders’ colour-test patterns, Pfliiger*i letters with tissue papers.

Daae
#
tests and Woinow’s revolving cards may also be used. Fpr

the quantitative test for colour-blindness, Donders’ reflected
spots, Donders’ method with transmitted light, Holmgren’s

shadow-tests shall be employed. Rule 2.—The following are

the requirements for a certificate in the first class : 1. Healthy

eyes and eyelids without habitual congestion or inflammation.

2. Unobstructed visual field. 3. Normal visual acuteness. 4.

Freedom from colour-blindness. 5. Entire absence of cata-

ract or other progresssive disease of the eyes. The second class

shall have :—1. Healthy eyes and eyelids without habitual con-

gestion or inflammation. 2. Unobstructed visual field. 3.

Visual acuteness at least equal to three-fifths without glasses and

normal with glasses in one eye, and at least one-half in the

other eye with glasses. 4. Freedom from colour-blindness in

one eye, colour-perception at least equal to three-fourths in the

other eye. Rule 3.—In the case of employes who have held

their positions five years or more, the standards required in each

class shall be determined under special instructions from the

Board of Health.

The third instalment of Dr. Elliott Coues’s “Ornithological

Bibliography ” is, we learn from the New York Nation
,

still in

the press, having been delayed by its unexpected extent. Mean-
time, extracted from the Proceedings of the United States National

Museum, we have the fourth instalment, being a “ List of Faunal

Publications relating to British Birds.” Such a list, of course,

could not possibly be made complete out of England, and the

compiler himself points out its inadequacy. Nevertheless, it

embraces something like a thousand titles, only in a compara-

tively few cases taken at second-hand, and is so accurate and
punctilious as far as it goes that to call it a “published proof-

sheet ” is almost an excess of modesty. The tides are given in

full, and even, as in the first two (different editions of the same
book), with the typographic errors and inconsistencies of the

originals. Further, they are arranged chronologically, and
copiously annotated, not seldom with the aid of Prof. Alfred

Newton, of Magdalene College, Cambridge.

“Palaeontologists and naturalists generally,” the Nation

states, “ will learn with satisfaction of the appearance in connected

form of the results of a portion of Prof. Marsh’s wonderful

palaeontological discoveries in the Western Territories. The
series of explorations so successfully carried on by this distin-

guished naturalist in the Rocky Mountain region since 1868,

undertaken at no inconsiderable personal risk and no less con-

siderable outlay of private capital, has resulted in the acquisition

by Yale College of the most extensive collection of fossil

vertebrate remains in the world. Huxley’s visit to this country

in 1876 was largely, if not mainly, brought about by his desire

to examine personally this collection. Some notion of its extent

may be gleaned from the fact that of Pterodactyls (flying reptiles)

alone it embraces fragments belonging to at least 600 individuals,

and of Mesozoic birds—a class of remains which, as far as

number is concerned, has thus far yielded the most barren results

in extra-American countries—fragments representing more than

100 individuals. The work before us, which is intended to form

vol. vii. of the geological reports of the Fortieth Parallel Sumy,

,

deals with the Odontomithes% or extinct toothed birds of North
America. These, belonging to the middle-cretaceous period,

are the oldest ornithic remains as yet discovered on this con-

tinent, and, with the exception of the three spectate* of the'

ArchaopUryx unearthed from the Jurassic Uthograpbk Bmestone
of Solenhofen, Bavaria, represent the oldest known form of
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feWealtogether, for the footprints in the Triassic sandstone of
the Connecticut valley are now generally referred to Dinosaurian

reptiles. Despite their strongly reptilian characters—-among

others, the presence of teeth in the beaks—which point to a
position low down in the avian branch of the Sauropsida, Prof,

Marsh axgues, from the structural differences existing between
such forms as Hesperomts and Ichikyomis, and between* these
and ArthaopttryX) which appear greater than those presented by
any two living birds, that they represent comparatively highly

specialised types, and that we must look for the earliest appear-
anoeof birds in strata possibly as old as the Permian (Palaeozoic).

The magnificent engravings which accompany the work render it

a Uvre de luxe
,
and place it in the category of recent American

scientific works next to Leidy’s * Rhizopods/ to which we
lately had occasion to call attention. We are informed that

another important work on the extinct vertebrate of the West is

shortly to appear, from the pen of Prof. Cope.”

Mr. Thomas Bolton of Birmingham has sent us No. 3 of

his “ Portfolio of Drawings and Descriptions of Living

Organisms (Animal and Vegetable) Illustrative of Freshwater
and Marine Life,” which have been sent out by him with the

living specimens.

An interesting paper by Mr. G. M. Dawson on the distribu-

tion of some of the more important trees of British Columbia is

reprinted from the Canadian Naturalist. In connection with
this subject we learn from the Gardener's Chronicle that three of
the most distinguished botanists of America—Dr. C. C. Parry,

Dr. George Engelmann, and Prof. C. S. Sargent— are now on
their way to Vancouver’s Island ; thence they propose to return

and ascend the Columbia River as far as it is necessary to settle

vexed tree questions in the extensive forest region along its

shores ; they will thence journey southward via Portland through
the centre [of Oregon to the great Fir forests of Shasta. We
may hope that much “clearing-up” in the nomenclature of

certain Conifers will accrue from the visit.

We have received the five Annual Reports of the Little

Miami Natural History Society, which was founded in 1875 at

Antioch College, Yellow* Spring*, Ohio. The objects of this

Society are (1) To develop among the students a habit of

accurate observation and patient investigation rather than mere
acquisition in studying the natural sciences, and thus to accustom
them to the methods and rules of scientific study

; and (2) to

work out the natural history of the district in which the college

is situated, especially the valley of the Little Miami and its

tributary streams. The membership of the Society is open to

*11 students of the College who wish to join for the purpose of
doing actual work in furtherance of this purpose. Each of the

Reports covers only one side of a sheet of paper, but from the

catalogue of papers and reports contributed to the Society, it is

evidently doing good work in the natural history of its district.

Dr. R. F. Hutchinson of Mussoorie, N. W.P., India, writes
with reference to Nature, vol. xxii. p. 1 19, that he has frequently
seen Mercury with the naked eye out there, especially in the cold
weather when the atmosphere is clear and dry. He has also
twice seen two of Jupiter’s satellites under the same circum-
stances.

Several important changes have been made in the method of
conducting the technological examinations in connection with
the City and Guilds of London Institute; those interested
should apply for a programme of the changes to the Secretary,
Gresham College, E.C.

with a new apparato* by Dr. Her*
teen made with the French Atlantic cable between Brat
r«»aee, and are laid to bare yielded aatisfactory remits.

On Sunday, August 8, a young nan named Brat aaetnded at

Marseilles in a balloon he had constructed himself. He *as
lost to view in the direction of the sea, and his aerial craft was
found by fishermen close to Bastia, in Corsica. It is feared that

the unfortunate aeronaut was drowned.

The lady who took so high a place in the London University

B.Sc. examination, referred to last week, was not Miss, last Mrs.

Bryant, the well-known teacher at the North London Collegiate

School for Girls.

The additions to the Zoological Society’s Gardens during the

past week include a Rhesus Monkey {Macacus erythraus) from

India, presented by Mr. J. E. Kincaid ; a Black-handed Spider

I Monkey {Ateles geojfroyd) from South America, presented by
Capt. Woolward ; a Common Squirrel {Sciurus vulgaris),

British, presented by Capt. Tholandir; a Spotted Ichneumon
[Herpestes auropunctatus) from India, presented by the Hon. L*
S. Jackson ; four Richardson’s Skuas (Lestris crepidatus), Shet-

land Isles, presented by Mr. Robt. T. C. Scott; three Abyssinian

Guinea Fowls (Numida ptilorkyncha) from Abyssinia, presented

by Mr. Gerald Waller ; two Common Nightjars {Caprimulgus
europaus), British, presented by Mr. E. Ockenden ; a Common
Chameleon ( Chamaleon vulgaris) from North Africa, presented

by Mr. Percy Howard
;
an Areolated Tortoise {Homopus arto-

latus), a Geometric Tortoise ( Testudo geometrica) from South
Africa, presented by the Rev. G. H. R. Fisk, C.M.Z.S. ; three

Richardson’s Skuas {Lestris crepidatus), Shetland Isles, four

Glass Snakes {Pseudopus pallasi) from Dalmatia, deposited; a
Yellow -collared Parrakcet {Platycercus semitorquatus) from West
Australia, received in exchange.

|

OUR ASTRONOMICAL COLUMN
The August Meteors.—The nleteors annually encountered

by the earth on arriving at the descending node of the third

comet of 1862, in the orbit of which they are found to travel,

are reported to have been less numerous this month than in
most recent years. The earth arrived in the longitude of the
node about midnight on the 9th inst,, and in this position is

only 430,000 miles, or less than twice the moon’s distance from
the comet’s track. Even if less frequent than in several past
years, a considerable numberwas observedon August 9, 10, and 1 1,

and on the latter night a conspicuous Aurora Borealis, which
phenomenon has so often accompanied meteoric displays, was
witnessed in the north of England. Early on the evening of
August 12 the meteors were sufficiently frequent and bright to
attract the attention of persons in the suburbs of London who
were not looking for them, but there were very few later in the
evening.

It has been frequently remarked that the August meteors, or,

to call them by their astronomical designation, the Perseids,

must be much more widely distributed along the cometary orbit

than are those of the November period—the Leonids—movingin
the track of the first comet of 1866. The comet which appears
to generate the August meteors, or at any rate to be followed bv
them, has now receded beyond the orbit of Neptune, and wul
continue to recede until about the year 1923. It was last in

aphelion, according to Prof. Oppolzer's investigation, about

1801 or 1802, ana, notwithstanding the great distance of the

comet, there was a remarkable meteoric display. Herrick
reports a letter from Dr. Joseph Priestley describing the pheno-
menon as he witnessed it on August 8, 1801. amongst die
meteors being “a prodigious number of fireballs.” He com-
pared the whole to a brilliant display of fire-works.

It is rather singular that in the history of comets we should
not have been able to recognise any previous appearance of the
body connected with the Perseids,

notwithstanding its close

approach to the earth’s orbit when the perihelion passage takes

place in the summer. Perhaps for many past centimes die

perihelion may have fallen in the winter, when the comet would
have greater chance of escaping notice.

Cape Observations or Comet 1880 (I),—Mr, Gill Mods
us the fully seduced observation* of. the great tomet of Jtk*

present year made at the Royal Observatory, Cape of Good
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Hope.' *A ring-micrometer was used, the aperture of the telescope

aftdthe unsaBsfaetory iUnndnattog arrangements not permitting

the Use of the parallel-wire micrometer. The stars of comparison

haw been observed in the early morning with the meridian

circle ; $Uo the 7J mag. star used by Mr. Ellery on February 14.

Mr. GUI expresses himself as by no means proud Of his observa-

tions. die comet's nucleus being an object which could not be

satisfactorily observed, but hedid his best with the available

means. He also writes disparagingly of the ring-micrometer, a

mol which we incline to agree withmm has been very much over-

lauded. As Mr. Gill will no doubt communicate the details of

his observations and reductions to the Royal Astronomical Society

or the AstronomUche Nachrichten, we shall confine ourselves to

appending his final results :

—

Feb. 10

Cape M.T.
h. m. s.

.. 8 50 2 .

App. R.A.
h. m. s.

0 3-58-59

App. N.P.D.
0 / //

— •• 8 52 49 .
— ’’’

123 43 *5*53
in .. 8 33 4 . . 0 20 22*16 ...

—
— .. 8 45 4* . . 0 20 31*53 ... 123 31 30*78
12 .. 8 42 IS . . 0 36 28*06 m n 33 '93
•— .. 8 42 18 . . 0 36 28*29 — 23-44

13 .. 8 30 57 . . 0 51 39-32 ... 122 44 20*93
' *4 .. 8 23 5 . . I 6 7-89 ... 122 11 17*23—

.. 8 42 51 . . I 6 19-25 ... 122 10 52*86—

.. 8 42 51 . . 1 6 19-79 — 57-19

*5 .. 8 24 31 . 1 19 54'92 ... 121 32 5217

subject, presented by him to the Belgian Acadtaie, by cautioning

all persons who may be interested in the subject to take care in

repeating the experiment lest the great brilliance of the luminary

should damage their sight.

M. Reynier recommends as a powerful and constant battery

for electric light work a modified Darnells' cell, in which the

zinc is immersed in a solution of caustic soda placed in a rectan-

gular porous cell of parchment paper. The electromotive ‘force

of this combination varies from 1*47 to 1*35 volts, and die
resistince may be less a Thomson's tray battery. The actual

energy which a cell of this batterywould furnish is calculated to

be twice that of the ordinary round Bunsen cell.

A few months ago Prof. Boltzmann of Vienna published a
calculation of the velocity of the electric current in a conductor
based upon the discovery of Mr. E. H. Hall that a magnet acts

upon a current in a conductor, tending to alter its path in the

substance of the conductor. In the Jmy number of the American

Journal of Science Mr. Hall combats Boltzmann's calculation,

and shows that by parallel reasoning a current should tend to

urge forward with considerable force tile conductor through

which it flows ; which mechanical effect is certainly non-existent.

Mr. Hall now gives us the very interesting additional piece of

information that the displacing force exercised by the magnet
upon the current in the conductor is in an opposite direction in

gold to what it is in iron—which is also quite irreconcilable with
Boltzmann’s theory.

On February 12 two, and on February 14 three, comparison
stars were employed. The observations arc not yet corrected

for parallax.

PHYSICAL NOTES
Prof. O. N. Rood claims to have produced a nciv improve-

ment into the Sprengel pump, by which he says he can easily

exhaust to Tnnn?<nnrv or twoWet* The alleged improvement
is in two parts; the first being an arrangement whereby “the
mercury, instead of being at once introduced into the pump,
passes beforehand through an exhausted bulb"; the second
being a “theoretically perfect fluid valve," formed by bending
the fall-tube into a crenellated form at one point. It is hardly
necessary to point out that neither of these improvements is new.
The first has been adopted in the Sprengel pumps sold by instru-

ment makers in London for the last ten years, and the second, in

a form superior even to that of Prof. Rood (since the fall-tube

was furnished with more than one fluid valve of a form identical

with that devised by Prof. Rood), was to be seen in one of the
improved Sprengel pumps exhibited in the Loan Collection at

South Kensington in 1876.

M. Trouv£ has suggested a new improvement in the old and
simple longitudinal armature employed by Siemens in his earlier

magneto-electric machines, ana lately revived by M, Marcel
Deprez in his little motors. M. Trouvti’s improvement consists
in constructing the armature, not with parallel sides, but with
sides forming part of a skew-cylinder. Thus one part of the
armature is ready to leave the poles of the field magnets when
the other is approaching it, and the currents produced are there-
fore much more nearly continuous than with the parallel form.
This will probably be a considerable advantage in the case where
the artnature is employed in a small motor, which will be driven
much more steadily than has hitherto been possible. With three
cells of Reynier's new battery this little motor will drive a
sewing-machine.

M. J. Plateau proposes a method of estimating approxi-
mately the apparent distance at which the moon seems to
different people to be in the sky. This means consists in looking
at the moon steadily until the retina is sufficiently fatigued to
produce an “accidental" image or ghost. The observer must
then turn his gaze to a blank wall, on which he will see the
accidental image projected as a tinted patch of the same shape
as the moon. He 1$ then to retreat from, or advance to, the
wpdl until this image appears to him to be of the same size as the
tnoon itself did. The distance measured off between the observer
and the wall will be the same as that at which he unconsciously
takep the moon to be. One of the sons of the author having
mode this experiment, found the distance to be in his case about
fi%

;mptrcs. This seems a small distance, but it was the result

angle experiment under circumstances which were not
*ery favourable. M. Plateau oondudes the brief memoir on die

An improved centrifugal machine for schools is described in

the Nachrichten of the Gottingen Society of Sciences (No. 9),

by Herr W. Holtz. The driving-wheel runs in a vertical plane,

and the quick axis may (with one and the same length of cord)

be set either in a horizontal or a vertical plane, and higher or

lower, also at varied distance from the frame of the machine

;

further, it can be so rotated that an object to be rotated with it

can be suspended from it . On the same axis and of equal size with
the large driving-wheel, but independent of it, runs another

grooved wheel. The endless cord passes under these and round
two smaller wheels higher up, one of which is on the axis to be
quickly rotated (which is set in a movable support). The machine
has been patented in Germany.

In a communication to the Gottingen Society of Sciences

(.Nachr., No. 13), Ilerr Wohler states that with aluminium alone

and with very few elements, a galvanic battery may be formed
of strength sufficient to deflect a magnetic needle strongly,

decompose water, and raise a thin platinum wire to glow. In a
cylindrical glass vessel holding very dilute muriatic acid or
dilute soda lye, is placed a roll of sheet aluminium, and within
this a porous cell containing concentrated nitric acid and a
smaller roll of aluminium. A projecting piece of the metal from
each roll is inserted in a circular cover of,ebonite.

During a recent thunderstorm at Hamburg the-British Consul,

Mr. Pogson, observed the phenomenon of St. Elmo's fire playing

above the tip of the spire of a church three-quarters of a -mile

away. Twenty times within one hour a pale bluish ball of light

resembling in tint the flame of burning potassium was soen. It

appeared to be spherical in form, and from three to six feet in

diameter. It seemed to hover above the spire without touching

it, and lasting about forty seconds at each time of appearance.

Apropos of the approaching meeting of the British Association

at Swansea, we may note that on the occasion of the last meeting

at Swansea of the Association, in 1848, a paper was read by
Mr. F. Wishaw “On the Telekouphon, or Speaking Tele-

graph." This antedates Philip Reis's “Telephon" by several

years.

Another improved bichromate battery is announced, this

time by the Silvertown Company. In no essential respect does
this battery differ from the form known as “ Fuller's Jjattety,"

save in the addition of certain “exciting powders "to the liquids,

a “ grey compound" being dissolved in the inner cell in which
the amalgamated zinc is placed, and a “red compound'’ hi the
outer cell with the carbon-rod. The use of dilute .gnlnhnric

acid is avoided by employing the “grey compound^*”
avowed aim of this change is the increase of Internal

tivity. The result is certainly an increase of cost. ^
Speaking of bichromate batteries, it appears,tom thoMhe

true function of the .porous cell npw usually, c

is entirely misunderstood. The bichromate j. .

by the zinc in the cdl on standing, is a coUoiM i
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porous cell prevents this from mixing with the fresher strong

solution outside, end thus enables the operator to remove the
exhausted portion.

An adaptation of the telephone to the needs of deaf persons

has been brought out by one H. G. Fiske of Springfield (Massa-
chusetts)* To the centre of the disk of the receiving telephone
is attached a short rod of wood, ebonite, or other elastic hard
material which can be held between the teeth. The sonorous
vibrations imparted to the disk by the magnet are thus transmitted
mechanically to the auditory nerves through the teeth and the
bones of the skull. The advantages are probably limited, since,

as experiments with the audiphone have shown, only a small
percentage of truly deaf persons retain the power of hearing
through the teeth. In the greater majority of cases it is the
auditory nerve itself, not the mechanical adjustments and auditory
apparatus of the ear, that is the cause of deafness.

GEOGRAPHICAL NOTES
Some modifications have been made in the composition of the

fifth International Expedition to Central Africa. Lieut. Harou,
who was to have formed part of the expedition, will only join

his companions at a later period on the Upper Congo. He is

duurged, meantime, with a secret mission to Africa, for the

accomplishment of which about ten months arc necessary. After

the termination of this mission he will join the expedition. M.
Harou will embark about the 23rd for his new destination. We
learn that Dr. Dutrieux, who had to return from Africa to Bel-

gium to recruit bis health, is about to return to Africa to take

part in the service for the abolition of slavery, at the head of

which is Col. Sala. He had begun when in Africa a dictionary

of the Suaheli language, so common all over Central Africa.

Although incomplete, the Executive Committee of the Associa-

tion have decided to print the dictionary as it is, and put it in the

hands of travellers for correction and completion.

The Bcreg states that next autumn Baron Nordenskjold will

visit St. Petersburg to make preparations for his proposed ex-

pedition to the New Siberian Islands in 1882, the expenses of

which will be borne by the Russian merchant, M. Sibiriakoff.

Nordenskjold will go to the mouth of the Lena overland, and
thence embark for his destination.

The Congress of French Societies of Geography was held

this year at Nancy during the first week of August. M.
Levasscur, honorary president, gave an address, in which he
reviewed the progress realised by the creation of so many geo-

graphical societies. In the evening the members were invited

to tiie Town Hall, where they were entertained by M. Volland,

the mayor. A number of toasts were delivered by his Worship,
as well as by M. Levasseur and others.

A letter from Dr. Matteucci, written in May [last, intimates

the arrival of the expedition under Prince Borghese at El l asher,

the capital of Darfur, and the approaching departure for Wadai.
Dr. Matteucci remarks on the almost absolute want of water in

Darfur, and the consequent recent cultivation of water-melons by
the natives as far as the arid soil w ill permit. They also utilise the

Baobab tree in a curious manner. Hollowing out the huge
trunk of the older trees by fire, they by some prehistoric primi-

tive method get the hollow trunk filled with water during the

rainy season, the water keeping sweet for eight months. The
people of Darfur, Dr. Matteucci sap, are still in a primitive

uncorrnpted condition, a contrast to the Egyptianhed natives of
Kordofan.

M. Bischoffsheim pays the expenses of M. G. Capu, a
young geologist and botanist, who will accompany M. de Ujfalvy
on his new mission to Central Asia, referral to last week ; M.
Gabriel Bovalt, as topographer and naturalist, will also accom-
pany the mission.

THE ALGjE OF THE SIBERIAN POLAR SEA 1

T3EFORE the voyage of the Vega our knowledge of the algae

of the Siberian Polar Sea outside the Kara Sea was limited
tothe fact of their existence in Tschaun Bay and along the coast
between that bay and the mouth of the Kolyma. This in-
formation was obtained by Baron Maydell, the leader of a
*acttUfic expedition sent out in 1869, under the auspices of

oommuniottloa by Dr. F. R. KjeUmu In°trm- &»«L V*. AW. FOthudL," >(».

the Russian Geographical Society, to explore the Tchuktchi
Peninsula. A statement previously made by Matiuschin, one of

Wrangel’s companions during his Siberian journey, that algsc

exist at Tschann Bay, was thereby confirmed. Maydell brought

home with him only three incomplete specimens of algae, which

he obtained from a native living at Cape Schelagskoi. From the

description given by him they appear to belong to the genera

Alaria and Laminaria.

From observations made during the voyage of the Vega it

appears that algae exist at several places along the whole

coast of the Siberian Polar Sea. They occur almost exclusively

within the sublittoral region. In the elittoral area, which was

the best and most completely examined during the expedition.

Dr. Kjellman found only at two places, viz., between Port

Dickson and Tajmur Island, an exceedingly scanty flora

consisting of three species, two FJorideae

—

Litkothamnion poly*

morpkum and Phyllophora interrupted—and a Phaeozoosporacea

—Litkoderma fatiscens. The littoral region along the north

coast of Siberia is, like that of the coasts of Novaya Zemlya and

clearly for the same reasons, nearly everywhere devoid of algae.

Only at two places did Dr. Kjellman find traces of a strand

vegetation. They consisted of two small green algae, Entero-

morpha compressa and Urospora penicilliformis
x

both known
from the same region in other parts of the North Polar Sea.

Fucaceae occur nowhere within the littoral region, not a single

individual of this group having been found at any of the places

visited between Port Dickson and Koljuschin Fjord new*

Behring’s Straits. To the east of this fjord there was found in

the sublittoral region in limited quantity Fucus evanescenst

which is extensively distributed in the North Polar Sea. In the

sublittoral belt of the bottom, too, the vegetation in the Siberian

Polar Sea is very scanty. Dr. Kjellman had not an oppor-

tunity of examining any region where the flora was not

considerably poorer in individuals than in those places on the

coasts of Spitzbergen and Novaya Zemlya where alga: are pretty

abundant. The eastern portion of the sea appears to be some-

what less poor in algae tlian the western. The places where

they most abounded were Cape Irkajpij—Cook’s North Cape

(N. L. 68° 55' W. L. 1 79
0

25'), and tne mouth of Koliuschm

Fjord. From the natives settled between this fjord and Cape

Serdze, situated about fifty miles to the east of it, Dr. Kjdlman
repeatedly obtained during the first half of 1879 very large masses

of alga:, which appears to show that a pretty abundant vegetation

of alga: is to be found at certain places along this part of the

coast. There are not wanting, however, in the western part of

the Siberian Sea some comparatively very good places for algae.

One such at least was found, viz., the region round Tajmur

Island, between Port Dickson and Cape Chelyuskin.

The species that occurred most frequently were Polysiphonia

arctica% Rkodomcla tenuissima, a variety of Rhodomela subfusca,

Sarcophyllis arctica, Phyltophora interrupta ,
species belonging

to the family Laminarieae, Sphacelaria arctica %
and Phloeospora

tortilis. The Laminarieae give in general their stamp to the

vegetation ; at one place however Phyllophora interrupts at

another the above-mentioned variety of Rhodomda subfusca

occurred in quantity surpassing that of the Laminarieae.

Of this family six species were found, viz., four species of

Laminaria : L . Agardhii
,
Z. cutteifolia, L. solidurtgula, and one

belonging to the digitata group, in which Dr. Kjellman believed

that he recognised the Z. atrofulva of J. G. Agardh, and two
species of Alaria, one standing near to A. esculents the other

corresponding in much to A. mus<rfolia% but probably belonging

each to species allied to these, and yet incompletely known,

which occur in the north part of the Pacific. The distribution

of the Laminaria along the north Siberian coast is different.

Laminaria solidungula occurs both east and west of Cape

Chelyuskin. Laminaria Agardhii was found only at that

promontory and at a couple of places west, but nowhere east

of it. Eastward it is replaced by Z. cuneifoliat found first at

Irkajpij and afterwards east of it in comparatively large quantities.

Both the two species of Alaria and Laminaria atro-fulva appear

also to be confined to the eastern portion of the Siberian Folar

Sea. None of them were seen west of Irkajpij. Some of the

species already mentioned as occurring most frequently enter

into the composition of the vegetation in different proportions

east and west of Cape Chelyuskin. Polysiphonia ******

Phyllophora interrupta were more common west; Rhodomda
tenuissima again more numerous east of the northernmost point of

AfU. Phloeospora tortiluwunowhweK*neot of T.jmur Iikad,

TvxSanophyUUarttkakAtto w-'.'ly of RhodtmCutubfum w**»
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of Irkaipij, Hence It follows that the algal flora differs in its

composition in a noteworthy degree ip the eastern and western

portions of the Siberian Polar Sea.

It h&s been stated that an abundance of large-sized luxuriant

plants is a characteristic of the Arctic algse. In this respect

vegetation of the Siberian Sea is considerably behind that in

otherparts of the North Polar Sea. The largest alga seen by

Dr* Kjellman was a Laminaria Agardhii

,

whose length was 210

and greatest breadth 37 centimetres. Among the many speci-

mens of L, euneifolia examined there was none more than half

so large as this. L* solidungula is about as large as middle-

sized specimens of this plant from the coasts of Spitsbergen and
Novaya Zemlya, about 90 centimetres long and 15 to 20 broad.

The two species of Alaria, when they are largest, are about a

metre in length. Other algse almost without exception are

stinted in comparison with plants of the same species from other

portions of the North Polar Sea.

The collections of algae made by Dr. Kjellman, according to

the examination to which it has been possible to subject them,

consist only of thirty-five species, of which there belong to the

Florideae ... 12

Fucoidese 16

Chlorophyllophycese 6
Phycocnroraophyceae 1

These are not more than half as many as are known from the

Murman and Spitsbergen Seas. With the exception of two, or

possibly three, species, all also occur in other parts of the North
Polar Sea.

The western part of the Siberian Polar Sea, at least to Cape
Chelyuskin, mnst doubtless be considered to belong to the terri-

tory of the Spitzbergen marine flora, though poorer in indi-

viduals and species and more stunted than it. The algse in

the eastern part of the same sea also in a considerable degree

correspond with those on the coasts of Spitzbergen and Novaya
Zemlya, bat in the composition of its Laminaria vegetation it has
a trait foreign to the latter, and indicating a connection with the

algae in the north part of the Pacific.

ON THE COMPRESSIBILITY OF GLASS 1

'T'HE following experiments were undertaken with a view to
A determine by actual observation the effect produced on solids

by hydraulic pressure. The instrument was constructed accord-

ing to my directions by Mr. Milne, of Milton House, about two
years ago, but it is only now that I have been able to devote

myself to its application to the purposes for which it was de-

signed. It consists of a hydraulic pump, which communicates
with a steel receiver capable of holding instruments of consider-

able size, and aho with a second receiver of peculiar form. This

receiver consists essentially of a steel tube terminated at each

end by thick glass tubes fitted tightly. It is tapped at the

centre with two holes, the one to establish connection with the

pump, and the other to admit a pressure-gauge or manometer.
The steel tube may be of any length, being limited only by the

extent of laboratory accommodation at disposal. The tube
which I am using at present has a length of a little over six feet,

and an internal diameter of about three-tenths of an inch. The
solid to be experimented on must be in the form of rod or wire,

and must, at the ends at least, be sufficiently small to be able to

enter the terminal glass tubes, which have a bore of 0*08 inch,

and an external diameter of 0*42 inch. The length of the solid

is such that when it rests in the steel tube its ends are visible in

theglos8 terminations.

When the joints have all been made tight the experiment is

conducted os follows

fc A microscope with micrometer eyepiece is brought to bear on
eadi end of tne rod or wire. These microscopes stand on sub-

atantial platforms altogether independent of the hydraulic appa-

ratus. The pressure is now raised to the desired height* as

indicated by the manometer, and the ends of the rod ore observed
and their position with reference to the micrometer noted. The
pressure is then carefully relieved and a displacement of both
ends is seen to take Place, and its amplitude noted. The sum of

the displacements or the ends, regard being had to their signs,

gives the absolute expansion in the direction of its length, of the

glass rod, when the pressure at its surface is reduced by the

observed amount, ana consequently also by the compression

when the process is reversed. As in the case of non-crystalline

bodies, like glass, (here is no reason why a given pressure should

* Substance of a paper read before the Royal Society of Edinburgh,

June si, by 1. Y. Buchanan.

produce a greater effect in one direction more than in another,
we may, without sensible error, put the cubical compression at
three times the linear contraction for the same pressure.

As yet I have only experimented on glass, and only on one
sort, namely, that made by Messrs. Ford and Co. of Edinburgh.
It contains lead, and is very suitable for glass-blowing purposes.
I have not yet analysed it. I have observed its compressibility
up to a pressure of 240 atmospheres, and before proceeding to
higher pressures I intend to determine the compressibilities erf

other solids, especially metals at pressures up to 240 atmo-
spheres. The reason for taking this course is that having got
two glass tubes to stand this pressure I am anxious to utilise

them as far as possible before risking them at higher pressures.
The pressure in these experiments was measured by a mano-

meter, which consists simply of a mercurial thermometer with a
stout bulb, which is immersed in the water under pressure, whilst
its stem projects outside.

The values of the readings of this instrument were determined
by comparing it with a piezometer containing distilled water.

This piezometer had been compared with others which hod been
subjected to the pressure of very considerable and measured
columns of water on the sounding-line.

The mean apparent compressibility of water in gloss was thus
found 1 to be 0*00004868, or, multiplying by 1,000, to reduce the
number of figures 0*04868 per atmosphere at temperatures from
1° to 4

0
C.

The manometer (No. 2) was compared with this piezometer.
The temperature of the manometer was I2°*5 C. t while the
piezometer was enveloped in ice in the receiver. The ice was
thus melting under the same pressure os the instrument was
undergoing, consequently the piezometer was not exposed really

to precisely the same temperature at each succeeding experiment.
For our present purpose the effect of the possible variation in

volume due to this thermic cause is negligable, and we assume
that the indications of our piezometer are comparable with those
obtained in deep ocean waters. In a future communication 1
hope to return to this point.

In Table I. we have in the first column the number of obser-
vations meaned for each pressure from which the average values
of the manometer-reading under A, and of the piezometer-
indication under H are computed.
Manometer No. 2, when treated simply as a thermometer,

showed at atmospheric pressure a rise of one division for a rise
of 0*233° C. in temperature. Piezometer K, No. 4, was filled

with distilled water, and contained 7*74 cubic centimetres at 0°

and atmospheric pressure. It is made of Ford’s gloss, though
not drawn at the same date as the experimental rod.

Table I.

—

Companion of Manometer No. 2 at 12*5° C, with
Piezometer A", No. 4, in ice melting under pressure

Piezometer K, No. 4, contains at o° and
|

atmospheric pressure 7*74 cub. cent, of :

water.

Pressure in
(divisions of
manometer
No. a.

Apparent
contrac-
tion of

water per
thousand.
K. No. 4.

Temperature ofmanometer 12*5“ C.
' 4

Piezometer immersed in ice
j 4

Melting under pressure A
|

1

Probable temperature between - 1°
1 )

and o° C
j

5

3
3
3

A. H.
26*08 4*0228
30-28 4*6534-

3620 5'597*

40*08

50*08 7*6043
60*20 9*1057
70*08 10*5163

Total number of observations ...
j

23
Mean reading of manometer
Mean apparent contraction of water

in piezometer

43*61

6<495

Dividing the mean apparent contraction of the water in the ptea*
meter by the apparent compressibility of water In glass (ofami),
we have for the pressure corresponding to a rise 0143*61
on manometer No. 2 at 12*5° C.

‘ ~

~ 0*04868 O'

* Proc, Royal Society of Loudon, 1876, p. x6a.
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But this pressure produces & rise of 43 61 divisions on
Nq, .ft. We htve then for the value of one division on the
manometer

—

Hgnce to convert readings of mknotrietef No. 2 into atmospheres
we have to multiply by 3*132’ the difference between the mano-
meter reading under pressure and that at atmospheric pressure.

In another series of experiihents piezometer K, No. 4, was
compared with manometer No. 2, both being at a temperature
of 12*5° C., and the following results were obtained as the mean
of nineteen observations :

—

Mean rise of manometer No. 2 ... (A) 41*35 divisions.
Mean apparent contraction per)

thousand of water in piezometer > (H) 5 -8782
X, No. 4 )

But from the results in Table I. we have for the pressure in

atmospheres

—

P = 3*132 XA - 3*132 X 41*35 = 129*5 atmospheres.

And the apparent compressibility of water in glass at this tem-

perature (12*5° C.) in volumes per thousand per atmosphere Ls

—

M * ~ - = 0*04539.
P 129*5

We see then that at pressures up to 240 atmospheres the property

peculiar to water of diminishing in compressibility with rise of

temperature is preserved unimpaired, and the amount of change
corresponds closely with that found at low pressures in the

experiments of Regnault and Grassi.

In Table II. the results obtained are summarised. In the

first column we have the xmmber of the series, and in the second
the number of observations which constitute the series. Under
T we have the temperature of the receiver and therefore of the

rod in it. The experiments were made at the temperature of

the room, which varied very slightly. The arithmetical mean
of the values of T is 1 2**77 C. Under A we have the pressure

in terms of the scale of the manometer ; that is the difference

between the readings of the manometer when the pressure was
up and when it was equal to that of the atmosphere. Under P
(3*132 X A) we have the pressure in atmospheres which is ob-

tained by multiplying A by 3*132 (see Table I.) Under D we
have the sum of the expansions observed at each end in terms

of the micrometer, divisions which had identical values. Under
F we have the values of D reduced to parts of an inch by multi-

plying them by 0*000417. Under Q we have the greatest devia-

tions from the mean amongst the individual observations forming
this particular series. R represents this deviation as a percentage

of the total expansion (F). Under H we have the linear com-
pression (in inches) of a rod one million inches long under a

pressure of P atmospheres. K is the corresponding value for

one atmosphere, and N = 3K is the cubical compression of the

glass per million per atmosphere.
The total expansion on D was determined by observing the

expansion at each end and adding them together. These partial

expansions were not always, nor indeed often, of exactly the

same extent ; the excess was sometimes on the one side and

sometimes on the other. The effect of the rise of pressure is to

extend the containing tube and to compress the contained rod.

On the relief of pressure the tube shortens again and the rod

recovers its length, and there is necessarily a sliding of the one

or the other, and [it depends entirely on minute local circum-

stances whether the rod finds it easier to return to its original

relative position or to another. In some experiments made pre-

viously to those quoted in Table II. the rod had greater freedom
of motion longitudinally, and it happened several times that it

crept bodily to the one end, necessitating the opening of the

apparatus to replace it in a position suited to observation. After-

wards stops were placed in the tube, which, while setting limits

to the crawling motion, did not in any way interfere with the

expansion and contraction. The results of these previous"ex-

periments are not included in the table, because they were merely
tentative with a view to learning the details of the kind of

experimentation
; and further, because in the microscope at the

cast end the power used was very low, and the micrometer
insufficiently delicate.
The micrometers used were : at the east end a photographic

c°Py Hartnack’s eyepiece micrometer, and at the west end

SJ*.
°f Mons. They were both compared, and the values of

determined by comparison with a stage
nncrometer of Smith and Beck, obligingly lent me by my friend

Dr. William Robertson, who had ' very carefully verified its
graduations. It is remarkable as a coincidence that the values
of the divisions turned out to*be Identical, nanxsly, 0*000417".

In the observations recorded I made no attempts to subdivide
the micrometer divisions further than to estimate a half. As
the micrometer readings are not affected directly hjthn prosmrn.
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the deviation per cent, should be, as it is, the less the higher the

pressure ;
and there is no doubt that the higher the pressure is

the greater is the accuracy of the observation. The only way in

which the pressure affects the reading of the micrometer is that

when it is sufficiently high it produces a microscopic distortion

of the tube which throws the point very slightly ont of focus.

This is remedied by a slight touch of the fine-adjustment screw

of the microscope.

The general result of these experiments is that the linear com-

pressibflity of the glass experimented on is 0*96 and its cabled

compressibility 2*92 per million.

Grassi 1 gives as the means of his observations at pressures up

to ten atmospheres : . _ _

Glass ... a-as ... Cmtal ... 2*8<m and rSc&t
'

So that our results agree drndy with those found by him for

crystal.
* Amt. CUm. Phjn., (»»}) til. Si, P- 477.
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0*04869
0*00293

X iuv WHipinuuuitjr vi mww j
And ihe apparent compressibility of water

at 13*5* C. is

0*05160

0*04539
0*0Q292Add compressibility of glass ... ••• — -,rtJ o- T

Trim compressibility of.water at 13*5° C. ... °°4?3 X

Grass! gives the following values for the true compressibility

of water at various temperatures s—
0*0515

At 4*?C o*0499

Mean
At io*8

#
C. ...

At 13*4* C. ...

Mean

0*0480

0*0477

[0*0507

0*0478

My results agree very closely with these.

Before concluding I would call attention to a very curious

phenomenon which I have never seen noticed, namely, the

peculiar noise which accompanies the relief of pressure in a

mixture of ice and water.

In comparing the Piezometer K No, 4, in melting ice with the

manometer at 12*5° C., I proceeded gradually from lower to

higher pressures. When the pressure which was relieved was
100 or 120 atmospheres, I thought I noticed a slight noise. On
raising the pressure higher the noise became more and more
distinct, until when the pressure relieved was over 200 atmo-

spheres, it was distinctly audible at a distance of 5 feet or 6 feet.

It resembles the noise produced by bending a piece of tin back-

wards and forwards, and is markedly intensified by accelerating

the relief, just as the noise made by blowing off steam is intensified

by enlarging the outlet. When the relief valve is opened very

carefnllv it whispers gently but very distinctly, till the pressure

is all down. If opened comparatively briskly, but still with

great care, the noise is comparatively loud but more rapidly used

up. I forbear making any reflections until I have been able to

study this phenomenon more closely.

Pieces of dear ice which had been subjected to high pressure

in the receiver were finely laminated in parallel planes. In each

plane there was a central patch surrounded near the sides of the

block by a ring of spherules.

The annexed figure gives an idea of the arrangement in

a plane of lamination ; the size of the spherules is greatly

rated.

lamination of ice by pressure in one direction is well

known. I am not aware that its production by pressure in all

directions has been noticed. I hope to pursue my observations

on this subject. J. Y. Buchanan

THE CONGRESS OF BOHEMIANPHYSICIANS
AND NATURALISTS

and M. Studnicka. The first general meeting was opened by
M, Xrejci, Professor of Geology, who delivered an inaugural

address “ On the share of the Bohemian Nation in the Develop,
meat of Natural Science." He showed that not only Bohemian
Workers in science were in the field up to the seventeenth centuifo
hut that when the Bohemian nation, after two centuries of

political and national slavery, awoke to life again, it very soon

took its part in the prograss of natural science. The
of Purkyne, Kokytansky, Skoda, ’ Bahddlek, Pithsu Biasing,

Safarik, Celakovsk^, Fric, Krejci, Helmhacker, and of many
others, are known even beyond the boundaries of Bohemia.
Many obstacles were placed in the way of these promoters of

science $ they were not assisted by Government, and even the

ancient university of Prague was, and indeed is, almost exclu-

sively German. But in spite of all difficulties scientific progress
went on steadily, and at present the number of workers in
sciencehis very fair. Knowing the cosmopolitan character of
science, the Bohemian nation values equally the progress made in
England, France, Germany, Italy, and Russia ; it wishes only
that its own share—if proportionately small—may be recognised
by others. The great languages of the world are like the sea,

which carries the ships and steamers of all nations ; but the
languages and literature, of small nationalities—of the Danes,

and fertilising the continents by which the sea is^surround^U

On May 15 and 17 sectional meetings took- place. On the

1 6th the members visited the village Chuciul, where Prof.

Krejci explained to them the very interesting distortions of the

Silurian strata on the left bank of the river Vltava (Moldau). In
the evening of the same day the members assembled at a banquet,

where especially the healths proposed by Prof. Safarik were
heartily responded to. He spoke first of file progress of science

in Bohemia and its relation to scientific investigation in England
and France ; he then proposed the health of the distinguished

Russian naturalists, referring chiefly to Mendeleeff, Butleroff,

Menshutkin, Chebysheff, Shecheneff, Mechnikoff, and Kowa-
lewski ; finally he drank to the Nestor of palaeontological research,

to Joaquin Barrande, whojat Prague has carried out the chief

part of his scientific work.
In the first section (medicine) papers were read on purely

professional subjects.

The second section was devoted to mathematics. Besides

several mathematical papers Prof. Augustin spoke on cyclones

and anticyclones ; M. Doubrava read a paper on electricity

;

M. Domalip explained the action of a magnet on a current of

electricity traversing a rarified medium ; Prof. Charles Zengef
gave an account of his method of constructing achromatic lenses

by means of a combination of crown-glass and certain liquids.

Excellent microscopic photographs made by the aid of these

lenses were 6hown. For astronomical purposes lenses with an
opening of 2 inches and a focal distance of only 9 inches have
been constructed according to this method with complete
success.

In the third section (Natural Science) the following "papers

were read :—Prof. Boricky, on the structure of the Bohemian
porphyries. lie showed that they frequently contain the mineral
“

cordierite,” which hitherto had not been found in Bohemia,
According to Prof. Borick^ a great part of the Bohemian
porphyries must be classed as siliceous porphyrites. Prof. Fric

demonstrated a new genus of the ganoids round at Kounovd,
near Rakovnik. This fish resembles the genus Palseoniscus, but
its scales arc very different. He gave to the new genus thename
of Trissolepis kounoviettsis

.

M. Bayer gave a report on the characters of the skulls of some
batrachia. Comparing the skull of the genus Pelobates with
that of other genera, he found that the skim of Pelobates differs

essentially from all others, and that this genus does not form the
connecting link between the Ranidse and the Bufonidas. M.
Hellich read a report on the genital apparatus of the genus
Cypris. He supplemented the data given by Zenker, and corro-

borated in a certain sense the new observations of Weissmann.
A series of plates belonging to a new work on Bohemian creta-

ceous Echinodermata was shown by Dr. Ottomar Novdk, arid

their peculiarities were explained. M. Ladislav Dnda gave a
preliminary account of the anatomy of the Bohemian hemiptera,
especially of the section Scutata. He has discovered on the fore

feet of these insects a comb-like apparatus, by means of which .the

insect cleans its tentacles. In Bohemia as yet 401 species of head-
ptera have been found. Prof. Boricky showed to the members
many interesting novelties in mineralogy, as, the RbeslcriV
a mineral of which at yet only three specimens are known; Dr.
Vejdovsk^ exhibited the second part of his work on the,

4

parative morphology pf the aRadids, containing a new;

—

the Oligocbseta and their anatomical details, together 1

affinities to the Turbellaria and vertabcata, Dr.Yejd
poses the following amingement of the now|pmulig|^

'Art
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Dbcodrilida (Branchiobdella), (4) Naidea, (5) Echytradda, (6)

TubHidda, (7) Lumbriculida, (8) Phreorxetida, (9) CriodrUida,

(zo) Lumbridda* M. V. Fric showed to the members a speci-

men of the body of a chimpanzee, four years old, which was
prepared by the injection of Wickorsheim’s conserving fluid. He
explained all methods hitherto known and used to preserve the

bodies of animals, and he declared the method of Wickersheim
to be the best of them.

In chemistry some interesting papers were read and an
animated discussion took place on educational and scientific

questions.

On the 17th the second general meeting took place, Prof.

Albert, of the Innsbruck University, delivenng an address “On
Theory and Practice in University Education .

,r

During the session of the Congress a journal was published
containing the abstracts of the papers read before the Congress.

The addresses of M. Krejci and Dr. Albert, however, were
printed in extenso, and of the former afterwards also a German
translation appeared in print.

SCIENTIFIC SERIALS
Archives des Sciences Physiques et Naturelks

, July 15, No.

7.—Note on the equilibrium of solids of great dimension?, by

Af. Cellerier.—Geological description of the Canton of Geneva,

hy M. Favre.—Fhytography, &c. (M. de Candolle), by M.
Micheli.—A differential thermometer for demonstration, by M.
Dufour.—On the casting of the beak of birds of the Mormonides
family, by M. Bureau.

Reale lstituto Lombardo di Scicnze e Lcttere Rendiconli
f
vol.

xiii. Fasc. xiii. June 17.—On some trigonometric series, by Prof
Beltrami.—Morphological studies on the human body, by Prof.

De Giovanni.—On the part taken by the pneumogastric in death
by hanging, by Prof. Tamassia.—Iconography of the Laplanders,

by Prof. Mantegazza.—On reflex arthropathia of urethritis, by
Prof. Scarenzio.—On a geological congress held at Rome, by

Prof. Taramelli.

Fasc. xiv., July 1.—Ossiferous breccia and neolithic station in

Corsica, by Dr. Major.—On the present geographical distribu-

tion of Nyctincmus cestomi, Gavi., by Dr. Beltoni.—On a

shower of falling stars observed at Milan on June 22, 1880, by
S. Fornioni and Prof. Schiaparelli.—On univocal plane trans-

formations and particularly on involntory, by Prof. Bertini.—
Notes on the fishes, and in particular on the male eels, observed

at the Berlin Exhibition, by Prof. Pavesi.

SOCIETIES AND ACADEMIES
Paris

Academy of Sciences, August 9.—M. Wurtz in the chair.

—

The following papers were read :—Summary report of a zoo-

logical exploration in the Bay of Biscay in the Government ship

Le Travaillcur, by M. A. Milne-Edwards.—Experiments tending

to prove that fowls vaccinated for cholera are refractory for

charbon,
by M. Pasteur.—Results of observations of solar spots

and faculae during the first two quarters of 1880, by P. Taccbini,

The numbers indicate rapid increase of solar activity. The days

without spots form five groups separated by a mean interval of

twenty-nine days, showing that in one hemisphere (which is that

visible in the end of last December) the spots were formed with

difficulty.—On a class of linear differential equations of the second

Older, by M. Brioschi.—Experiments on the discharge in rarefied

gases, by M. Righi. Inter alia
,
the glass seems to become

luminous at the point where it acts as positive electrode.

During discharge the negative electrode is probably much more

heated than the positive. The cause of mechanical action of

the negative electrode is the same as in the radiometer.—On
some properties of flames, by M. Meyreneuf. The gas which

feeds a flame is subject to two opposing influences, one creating

a draught outwards, die other (expansion through combus-

tion) tending to drive the gas back. By diminishing the

rate of outflow without modifying the combustion, one may regu-

late these movements so as to get vibrations of the nature of

sound. Better sonorous effects are had by making a flame im-

pinge on a round rod or on another flame.—Indices of refraction

aqueous solutions of acetic add and of hyposulphite of soda,
bj M. Damien.—On an improvement of the Bunsen battery by
M, AzapU, by M. Ducretet. For acidulated water is substituted

[August 19, X&80

a 15 per cent, solution of cyanide of potassium, caustic potash,
marine salt, or ordinary sal ammoniac. The sines need not be
amalgamated. They are less consumed than in the Bunsen ; the
intensity of the current Is no less, and its constancy is remark-
able.—On the spectra of ytterbium and erbium, by M. Thaldn.
—On thulium, by M. Cl&ve.—Researches on the heats of ’com-
bustion of some substances of the fat-series, by M. Louguinine.
—Secondary reaction between sulphuretted hy&wen and hypo-
sulphite of soda, by M. Bel'amy.—On the add obtained by M.
Boutroux in the fermentation of glucose, by M. Maumend.—On
a new process for producing malleable nickel of different degrees
of hardness, by M. Gamier. This consists in incorporating phos-
phorus with the nickel (to take up oxygen) ; e.g. t adding to the
bath of nickel a phosphide of nickel containing about 6
per cent, phosphorus. Very thin sheets of the material can be
produced.—On propylnervine, by Mr. Morley.—Influence of
light on transpiration of plants, by M. Comes. Plants transpire
more in light than in darkness, and more the intenser the light.
The more intense the colour of the organ, the greater the trans-
piration. The luminous rays absorbed alone favour the trans-

piration.—On the source of muscular work and on supposed
respiratory combustions, by M. Sanson. The liberation of
energy is due greatly, if not wholly, to phenomena of dissoda-
tion similar to those in fermentations ; in presence of anatomical
elements (blood corpuscles specially) the immediate prindplet
of the plasma are dissociated, give carbonic acid and doubtless
other compounds which borrow oxygen from the hemoglobin
for their formation, and yield their energy to the muscular
elements, which then manifest it by doing work in contracting,

or to the blood for maintenance of animal heat.—On the use of
nitrite of ethyl for rendering contaminated places healthy, by
M. Peyrusson. It acts like ozone, but more powerfully.—Com-
plement of the biological evolution of pucerons of galls of

poplar (Pemphigus bursarius, Lin.), by M. Lichtenstein.—On
the affinities of the genus Polygordius with annelides of the
family of Oj>heliida

t
by M. Giard.—Discovery of new mammalia

in the phosphate of lime deposits of Quercy (Upper Eocene),
by M. FilhoL—On the structure and functions of the embryonal
suspensor in some leguminous plants, by M. Guignard.—On
deforming pilosism in some plants, by M. Heckel.—On a new
instrument for pointing guns, by M. .Arnoux.
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#'• DR. BASTJAN ON THE BRAIN
Tkt Brain as an Organ ef Mind. By H. Charlton

Bastian, M.A., M.D., F.R.S. International Scientific

Series. (London : Kegan Paul and Co., 1880,)

WITHOUT preface or other proposition than that

suggested by the title of his book, Dr. Bastian

commences to deal with his subject by an inquiry into the

Uses and Origin and the Structure of a Nervous System.

His motive! as expressed farther on, in giving such a

wide scope to himself in his method of exposition was to

ascertain whether the general similarity in structure of the

nervous system in the lower animals as compared with

that of man, “carried with it a general similarity in mode
of action.’ 1 To all those who, like Dr. Bastian, look upon

mental phenomena from the evolutionary aspect—aiming

as they do at reducing psychology to a more or less

transcendental branch of physiology—this, if not a neces-

sary, seems at least to be a favourite plan. Such readers

as require to be initiated into the earliest mysteries of

zoology and physiology must find this method a useful

one, inasmuch as by submitting themselves to the

guidance of an accomplished and trustworthy guide such

as Dr. Bastian, they are led with ease and interest

through a field of attractive information to the considera-

tion of the main problem which the author keeps con-

tinually in view. To the author himself, however, the

method is one which is not free from disadvantages. It

leads him, for instance, at the very beginning of his task

into the most hypotheticalTegion of evolutionism, namely,

that which has to do with the commencement of diver-

gences from the homogeneous to the heterogeneous in

structure and function ; and so affords to sceptics and

even to others who may have a stronger predisposition to

accept his views, an opportunity of assigning to his argu-

ment a weakness which is inherent not in the argument

itself but in the present state of a rapidly-progressing

branch of science, of which he has submitted a sketch for

the guidance of his readers. When Dr. Bastian, for

instance, discusses the method in which muscular tissue

may be produced by recurring contractions, his language

is necessarily so hypothetical that his readers may incline

to think that a work which commences in such a nebulous

form can scarcely end in the satisfactory exposition of a

new philosophy. It is a pity that false conclusions should

be suggested by sentences which have no direct or essential

connection with the author’s argument.

When, however, Dr, Bastian has disposed of the pre-

liminary parts of his work he enters with emphasis into

the statement of his views regarding the Scope of Mind.

He considers it a “legitimate inference ” that the term
u * Mind ’ no more corresponds to a definite self-existing

principle than the word ‘Magnetism,’” He repeats the

demonstration of the fallacy which pervades every region

ofintrospective metaphysics (H) that, namely, of regarding

a&jnental phenomena as being limited or bounded by

tbftSpfa^re of consciousness; and, with admirable clear-

new, expands into a definition the title of his work.

^ In treating of r The Brain as an Organ of Mind,’ ” be

u^^iMrill beunderBtood that we use the word ‘organ’

grimly in the state that it is a part whose molecular

No. 565

changes and activities constitute the essential comlaUves
(the italics are ours) of those phases Of Consciousness
known as Sensations, Emotions, Thoughts, andrVoHtions,

as well as of a considerable part of the sum total of those

other related nerve actions which are unattended by
Consciousness, and whose results form, in accordance
with the views above stated, so large a proportion of the
phenomena comprehended under the general abstract

word ‘ Mind.’ ”

This sentence expresses admirably the position wbich
has been arrived at by all who have studied psychology
from the biological point of view, and it is difficult to

understand how such a moderate statement of the rela-

tionship of Mind to Brain should require in Dr. Bastian’s

and other recent books to be supported by dn imposing

presentation of facts relating to the comparative anatomy
and physiology of the nervous system.

Dr. Bastian’s volume is a valuable and opportune addi-

tion to the International Scientific Series. It will supply

a want which has been much felt by specialists as well as

by general readers who have been desirous of obtaining

a knowledge of the opinions held by exponents of this

line of thought—a class of writers whose style is apt to

be obscure, and whose writings are too frequently con-

tained in scattered and unattainable periodicals. The
writer of this work deserves to be complimented on the

success with which he has propounded his own special,

views regarding brain functions without assigning to them
such an undue predominance as to rob his work of the

credit of being a fair and comprehensive /statement of

what has been discovered and believed by
,
other workers

in the same field. Dr. Bastian writes in ail departments
of his subject with that ease and clearness which are
indicative of perfect knowledge. If in anything this

statement does not hold good the exception could be
made only with regard to an apparent tendency to do
some little injustice to the views of Hughlings-Jackson by
attaching a meaning to some of his terms which is too

bald and mechanical. Dr. Bastian himself excludes the
processes taking place in the Motor Centres of the Cere-

brum from “the cerebral substrata of Mind,” and he
cannot consequently be expected to lavish much sympathy
on doctrines of an opposite tendency.

“The Cerebral substrata of Mind,” he says, “in no
way include, as the writer believes, the processes taking

place in the Motor Centres of the Cerebrum wheresoever
they may be situated. Mental operations, in other words,

can no longer be legitimately postulated as being in part

immediately due to the activity of Motor Centres, Nor
can ‘ ideal ’ words be rightly described as ‘ motor pro-
cesses.’ This is a point so fundamental that in regard to

it there should be no misunderstandings or ambiguities

other than those which may be inherent in the subject

itself.”

Similarly the author speaks of “ Mind as comprising

the results of all nerve actions, other than those of out-

going currents.” To us this exclusion of the motor
element from the constitution of mind and the range of
mental phenomena appears somewhat arbitrary, end*
from an evolutionary point of view, unnatural ; $g| -

opponents of Dr. Bastian’s views will prefer

own battle, and the question is one which as

been sufficiently discussed to justify a critical
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Some of the last chapters of this excellent
t
work are

specially rich in information and suggestiveness. That
on “Will and Voluntary Movements 1

' deals lucidly with

a difficult subject; and the chapters on “Speaking,
Reading, and Writing,” and on “ The Cerebral Relations

of Speech and Thought ” contain much valuable informa-

tion regarding the physiology and pathology of intellectual

expression and the light which they throw upon the nature

of mind as a function of the brain—a phrase which must
be read subject to the explanation which Dr. Bastian

gives of the title of his work. There may be some reason

to doubt whether transcendental metaphysicians will be
prepared to admit that their belief in mind as an entity

has been so completely destroyed, as Dr. Bastian thinks,

by the demonstration of the doctrine of unconscious

cerebration and the consequent vitiation of all deductions

drawn exclusively from within the range of consciousness;

but there is no room for doubt that metaphysicians of

all shades must make themselves familiar with such

researches as those embodied in Dr. Bastian* s work.

Should they fail to do so they must be prepared to find

their carefully-nurtured speculations exposed to many
severe rebuffs, and open at all times to that kind of

merciless danger which theories experience when they

run against conflicting facts.

This work is the best book of its kind. It is full, and at

the same time concise ; comprehensive, but confined to

a readable limit ; and though it deals with many subtle

subjects it expounds them in a style which is admirable

for its clearness and simplicity.

LETTERS TO THE EDITOR
\TJu Editor does not hold himselfresponsiblefor opinions expressed

by his correspondents. Neither can he undertake to return
,
or

to correspond with the writers of rejected manuscripts. No
notice is taken of anonymous communications.

[ The Editor urgently requests correspondents to keep their letters as

short as possible. Thepressureon his space is so great that it

is impossible otherwise to ensure the appearance even of com*
munications containing interesting and novelfacts.]

Bozoic and Palaeozoic

Permit an old worker in fossils to protest mildly against the

slapdash manner jn which writers sometimes hit off great

palaeontological questions. In your review of Roemer’s valuable
** Lethsea Palseozqica ” it is stated that in regard to Eozoon

canademe, he “ accepts the verdict of Mobius against its organic

origin, and rejects if from the list of palaeozoic fossils.” Now
as to the acceptance of the “ verdict ” in question, I have nothing

to say, except that the naturalist to wnom are assigned the

functions of judge and jury in the case very obviously lacks

some of the qualifications for that high office, and has not been

recognised by those best qualified to understand the case of

Eozoofi. But why Roemer or your reviewer should “reject Eotoon
from the list of palaeozoic fossils” 1 am at a loss to understand.

Asa writer on palseozoic fossils, Roemer has nothing to do with

Eozoon. It belongs to that great series of eozoic or archaean

formations which precedes the palaeozoic, and which probably

represents quite as fong a period. Little comparatively is known
of the fossils of these oldest rocks ; but what we do know of

their Eozoon, Archaospherina,
Spiral arenicolites

,
and Aspi-

ditto, and of their immense deposits of graphitised plants,

is sufficient to assure ns that the life of the eozoic period was
very different from (hat of the palaeozoic ; Eozoon, whatever
its nature, is one of the most characteristic of these eozoic

fossils. It has been recognised through a great vertical thick-
ness of beds, and over so wide areas, that it is now equally
characteristic of eozoic rocks in Canada and Brazil, in Bavaria
and in Scandinavia. Further, it has obviously been connected
with the accumulation of some of the greatest limestones of
the eozoic time.

One can excuse a palaeontologist familiar only with mmmok
or kainozoic fossils, when be doubts as to the organic aatttee Of
such obscure markings as Oldkamia, or even as to thoee wrink-

lings and scratching! on Cambrian slates which ore recognised

as trilobites and sponges ; but we never think of asking him to

accept or reject them as mesozoic fossils. In like manner those

who are working out the dim traces of life remaining in the

eozoic rocks will be content if geologists who scaroefy conde-

scend to recognise these great formations in their arrangements

will abstain In the mean time from pronouncing judgment on
eozoic remains supposed to be organic.

To us in Canada who have long regarded the eozoic forma-

tions as being quite as important in a physical point of view as

the palaeozoic, it is a matter of congratulation that they are now
attracting so much of the attention of British geologists. Their

palaeontology, it is true, is still meagre, but our knowledge of it

is gradually increasing, and those who have lived to see the

Cambrian fauna grow from nothing to its present satisfactory

condition need not despair of the Laurentian or Huronlan.
Montreal, August 5 J. W. Dawson

Algse

I notice in Nature, vol. xxii. p. 319, that amongst other
subjects you answer inquiries about minute “algse.”

I venture to send you herewith specimens of one of the Oscil*

latoriaceac, which I believe is rare. In form it is nearest to what is

described in the “ Micrographical Dictionary” as “ Spirulina
oscillaroides ” (Turp. ?), but it is very much larger. When two
join and intertwine they form a cable. Under an {th objective it

is a most striking object ; it has the characteristic deep blue-

green colour, and also its movements.
I shall be glad to know if it has been described by any one.

G. F. Chantrell
St. James’s Mount, Liverpool, August 6

[The alga is Spirulinajenneri, Kutz, and the Spirillumjenneri,

Hassall. It is described in the “Fresh Water Algse
,r

of the

latter author, and the description occurs also in Rabehborst’s
“ Algm aquae-dulcis.”

During this year, in a paper read,by the Rev. J. E. Vise at the

Montgomery Society, and printed in their Proceedings, it it

called Spirulina oscillarioides, but it is larger, and more distinctly

articulated than that species. The figure given by Mr. Vize is

accurate. It is not very common, but we have heard of it in

-two or three localities during the past twelve months.

—

Ed.]

Lightning Conductors

I shall feel exceedingly obliged ifyou will have the kindness

to reply to the following question :—The painter ofmy villa (Villa

Calpe) having taken the liberty to paint the chain of the lightning

conductor attached to my house, I should like to know whether

it will interfere with the efficiency of the apparatus.

Catherine McPherson de B&emon
Biarritz, August 5

[A coat of paint on a lightning conductor will not at all affect

its efficiency. It will protect it from rust, which of course is an
advantage. But if the note is to be read literally and a chain is

used as a conductor, it is the worst possible form, and It ought

to be changed for a continuous conductor. The links of a
chain only touch each other at points, so that even a link made
of half an inch in diameter of metal is reduced to the size of lc

than A of an inch of metal. We would rather trust to a copper

wire of & than to a link of much larger Eize. A point of great

importance is to have a good discharge in the earth, either wet

soil or a large quantity of metal joined to the conductor.—

£

d.]

Strange Method of Crossing a Torrent

Referring to the inquiry 6f your correspondent as to the
existence in modern times of the practice of carrying a stone to

steady oneself whilst crossing a torrent, I may state that It Is

well known to the inhabitants of mountainous districts,, and

though practically it may not often have to be retorted to in

Switzerland, where the streams are mostly well bridged, I have

myself been glad to adopt it In Dauphin^, As, however, a
weight on the head or shoulders would, by raising toe centre of

gravity, rather diminish than add to the steadiness of the bearer,

it is more usual to fiU the tower ride pocket* of the coat, ar*
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haps take a large atone in each hand, and I have certainly found

this useful in traversing rapid glacier streams when mid-thigh deep.

Frenchay, near Bristol, August 18 F. F. Tuckett

Fascination

Is it a fact that snakes can fascinate birds ? With reference

to -the fascination of man, the ingenious explanation offered in

Nature, voL xxii. p. 338, seems to me unsatisfactory, in that

it supposes the individual fascinated to be self-conscious in a

degree necessary for the consideration which of two courses to

adopt to escape danger. This supposition implies an amount
of self-consciousness which surely is absent in such coses os

narrated ? I have frequently experienced this fascination when
standing on the railway platform as the engine was steaming in,

and with myself at those times it was to be accounted for by the

absorption of attention by the external object
\
little being left for

self That cries for assistance showed consciousness of danger,
as in cases mentioned by Mr. Curran in Nature, vol. xxii.

p. 318, might be explained by the fact that these would follow
on a much less attention to self than would be required for

movement to carry the body out of danger. Indeed they would
be the outcome of feeling rather than of thought. This view
seems to be borne out by the very description of those fascinated,

“have had their senses so engaged by a shell in its

descent,’
1 “whose every gyration in the air he could count

”

(NATURE, vol. xxii. p. 318), and it is expressed definitely by
Mr. Spencer (“Principles of Psychology,” vol, ii. p. 438) :

—

“ When the external object or act is an astounding one, the
observer partially loses consciousness of himself. He is, as we
say, lost w wonder, or hasforgotten himself ;

and we describe
him as afterwards returning to himself, recollecting himself. In
this state, the related impressions received from the external

object, joined with representations of the objective changes about
to follow, monopolise consciousness, and keep out all those
feelings and ideas which constitute self-consciousness. Hence
what is called * fascination

;
* and hence the stupefaction on

witnessing a tremendous catastrophe. Persons so * possessed
*

are sometimes killed from the inability to recover self-conscious-

nets in time to avoid danger.” Richard Hodgson
Cambridge, August 17

“Hyper-Space”

If some one learned in many dimensions would throw some
light on rudimentary contour lines in hyper-space

,
it would

doubtless interest many readers of Nature, and inconceivably

yours,

August 9-

THE BRITISH ASSOCIATION
'T'HE fiftieth Annual Meeting of the British Association
A was opened yesterday evening at Swansea, when

Prof. Allman resigned the presidential chair to Prof.

Ramsay
?
who gave his inaugural address.

At midday on Monday the reception rooms at the
Agricultural Hall, St. Helen’s Road, were formally opened
for the transaction of the business of the Association,

under the direction of Mr. Gordon, the permanent under-

secretary of the general staff, and the local honorary

secretaries, Dr. Wm. Morgan and Mr. James Strick, and
their efficient local staff. The hall, our Swansea corre-

spondent informs us, is admirably situated on the border-

line that separates the business part of the town from the

west end residential suburbs, and the conveniences of the

H

place are augmented by a good line of tramway and a
temporary cab-stand in front, and telegraph, telephone,

st-office within the building. Tne arrangements
en brought to a very creditable state of comple-

r Monday, and the visitors have been pounng
t town steadily since Saturday. The suburban
g-place of Oystermouth, or The Mumbles, and
Ithers of the ravourite summer resorts of Gower
to overflowing, but in the more immediate out-
' the town, on the gently-sloping hill-sides that

txceBent fresh air and such extended prospects

tne and sea-view* there is ample accommoda-

tion for all comers, thanks to the really warm local
hospitality and to the careful arrangements of the Local
Committee.
A fair number of papers are down for reading in the

various sections, the usually popular section of geography,
however, exhibiting a sad dearth of contributions; we
trust things may look brighter here before the end of tho
meeting.

Inaugural Address of Andrew Crombie Ramsay, LL.D.,
F.R.S., V.P.G.S., Director-General of the Geo-
logical Survey of the United Kingdom, and of
the Museum of Practical Geology, President

On the Recurrence of Certain Phenomena in Geological Time

In this address I propose to consider the recurrence of the

same kind of incidents throughout all geological time, as exhibited

in the various formations and groups of formations that now
form the known parts of the external crust of the earth. This
kind of investigation has for many years forced itself on my
attention, and the method I adopt has not heretofore been
attempted in all its branches. In older times, Hutton and
Playfair, in a broad and general manner, clearly pointed the way
to the doctrine of uniformity of action and results, throughout
all known geological epochs down to the present day ; but after

a time, like the prophets of old, they obtained but slight atten-

tion, and were almost forgotten, and the wilder cosmical theories

of Werner more generally ruled the opinions of the geologists of
the time. Later still, Lyell followed in the steps of Playfair,

with all the advantages that the discoveries of William Smith
afforded, and aided by the labours of that band of distinguished
geologists, Sedgwick, Buckland, Mantell, De la Beche, Mur-
chison, and others, all of whom some of us knew. Notwith-
standing this new light, even now there still lingers the relics of
the belief (which some of these geologists also maintained), that
the physical phenomena which produced the older strata were
not only different in kind, but also in degree from those which
now rule the external world. Oceans, the waters of which
attained a high temperature, attended the formation of the
primitive crystalline rocks. Volcanic eruptions with which
those of modern times are comparatively insignificant, the sudden
upheaval of great mountain chains, the far more rapid decom-
position and degradation of rocks, and, as a consequence, the
more rapid deposition of strata formed from their waste—all

these were assumed as certainties, and still linger in some parts
of the world among living geologists of deservedly high reputa-
tion. The chief object of this address is, therefore, to attempt
to show, that whatever may have been the state of the world
long before geological history began, as now written in the
rocks, all known formations are comparatively so recent in
geological time, that there is no reason to believe that they
produced under physical circumstances differing either in kiaj|
or degree from those with which ve are now more or left*

familiar.

It is unnecessary for my present purpose to enter into de-
tails connected with the recurrence of marine formations, since

all geologists know that the greater part of the stratified rocks
were deposited in the sea, as proved by the molluscs and other

fossils which they contain, and the order of their deposition and
the occasional stratigraphicol breaks in succession are also familiar

subjects. What I have partly to deal with now, are exceptions
to true marine stratified formations, and after some other
important questions have been considered, I shall proceed to
discuss the origin of various non-marine deposits from nearly the
earliest known time dow n to what by comparison may almost be
termed the present day.

Metamorphism.—All, or nearly all, stratified formations have
been in a sense metamorphosed, since, excepting certain lime-

stones, the fact of loose incoherent sediments having been by
pressure and other agencies turned into solid.rocks constitutes a
kind of metamorphism. This, however, is only a first step
toward the kind of metamorphism the frequent [recurrence of
which in geological time I have now to insist upon, and which
implies that consolidated strata have undergone subsequent^
changes of a kind much more remarkable.

Common stratified rocks chiefly consist of marls, shales* slate!*

sandstones, conglomerates, and limestones, generally dispart
and definite; but not infrequently a stratum, or strata*, sney-
partake of the characters in varied proportions of two errtbre
of the above-named species. It is from such strata that, aril-
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.ftom personal observation 1 know that the. rocks in the

Jttjf on either side of the Mosdle are, in places, <rfa fohated

acea-foliaied metamorphic character. In the Alp* also, as

noticed, metamorpl^e Devonian strata occur interstrati-

bsdsof x^etamozphic schists, and, Sir Roderick adds,

We have amide data to affirm that large portions of the Eastern

. , . am occupied by rocks of true paleozoic age* which

manynorIs have passed into a crystalline state.

JUkp0901of no case in Britain where the Carboniferous strata

vfnNO thoroughly metamorphosed, excepting that in South

$lee beds of coal, in the West of Caermartnenshire and in

Pembrokeshire, gradually pass from so-called bituminous

into anthracite. The same is the case in the United States,

both instances the Carboniferous strata being exceedingly dis-

hed and contorted. In the Alps, however, Sir Roderick

nrchison seems to have believed that Carboniferous rocks may
ve been metamorphosed: a circumstance since undoubtedly

‘ by the occurrence of a coal-measure calamite, well pre-

bnt otherwise partaking of the thoroughly crystalline

of the gneiss in which it is imbedded, and which was
town to me by the late Prof. Gastaldi, at Turin.

2 am well acquainted with all the Permian strata of the British

and of various parts of Continental Europe, and no-
that I have seen, have they suffered from metamorphic

n, and strqfa of this age are, I believe, o', yet unknown in the

Lpv* This closes the list of metamorphism of Palaeozoic strata.

1 will not attempt (they are so numerous) to mention all the
ops of the world in which Mesozoic or Secondary formations

*e undergone metamorphic action. In Britain and the non-
ons parts of France they are generally quite unaltered,

at in the Alps it is different. There, as every one knows who
familiar with that region, the crystalline rocks in the middle of

chain have the same general strike as the various flanking

t$ed formations. As expressed by Murchison, “ as we fol-

fhft chain from north-cast to south-west we pa«s from the

types of sedimentary rocks, and, at length, in the Savoy
|ps* are immersed in the highly-altered mountains of Secondary

me,” while “ the metamorphism of the rocks is greatest

approach the centre of the chain,” and indeed anyone
with the Alps of Switzerland and Savoy knows that a

XS <rf metamorphism has been undergone by all the Jurassic

l^Ltes and Oolites) of the great mountain chain. Whether
not any strata of Neocomian and Cretaceous age have been
.metamorphosed in this region I am unable to say ; but it

ins to be certain that tbe Eocene or Lower Tertiary Alpine
tlqn, known as the Flysch, contains beds of black schists

into Lydian stone,, **
/ that in the Grisons it has

‘Converted into gneiss/^ Aschist, a fact mentioned by
Ifcnd Murchison. F3t seen in the country north of

a Oldcnhorn nummnlitic rocks so far foliated that they formed
i ^perfect gneiss.

In tlerra del Fuego, as described by Darwin, clay slates of

ly cretaceous, date pass into gneiss and mica-slate with
and in Chonoa Islands, and all along the great Cordil-
tbe Andes of Chili, rocks of Cretaceous or Cretaceo-

tic age have been metamorphosed into foliated mica- slate
gneiss, accompanied by the presence of granite, syenite, and

ends my list, for I have never seen or heard of metamor-
ocks of utter date than those that belong to the Eocene
Enpugh however has been said to prove that from the

Ian epoch onward the phenomenon of extreme meta*

Of strata has been of frequent recurrence all through

and Mesosolc times, and extends even to a part of the

•strict equivalent to the soft unaltered strata of tbe

IrtPrttons of the London and Paris basins, which, excepting for

Upjfamil . contents, and sometimes highly-inclined positions,• wyyMwiwy ****** ovuivuttiw ««*&***/ ***v**«vu

liftboy had only been recently deposited.

pe*4al~-The oldest volcanic products of which I have
'Jqmwledge are of Lower Silurian age. These in Wales
pf

Lty^distinct series, the oldest of which, chiefly formed
lavas sad volcanic ashes, lie in and near the base

aqdello beds, and the second, after a long interval of

ere ejected and intermingled with the strata forming

of the .Bala beds. The Lower Silurian rocks of

,
Shropshire, Radnorshire, Pembrokeshire,

lead Westmoreland are to a great extent also the

and the same kindof voloanicrocks

strata. o£ Ireland. I know of no
m

In the Old Red Sandstone of Scotland lavas and volcanic
ashes are of frequent occurrence, interstratified with the prdi*
nary lacustrine sedimentary strata. Volcanic racks are also
intercalated among the Devonian strata of Devonshire* I know
of none in America or on the continent of Europe*' / < o

In Scotland volcanic products are common throughoutneatly
the whole of the Carboniferous sub-formations, and they< ire
found also associated with Permian strata.

1 now come to the Mesozoic or Secondary epochs.' Of
Jurassic age (Lias and Oolites), it is stated by Lyell with some
doubt, that true volcanic products occur in the More* and 4!so
in the Apennines, and it seems probable, as stated by MedUcott
and Blanford, that the Rajmahal traps may also be of-Jurassic
age.

In the Cordillera of South America, Darwin has described a
great series of volcanic rocks intercalated among the Cretacee-
oolitic strata that forms so much of the chain ; and the same
author, in his “Geological Observations in South America,”
states that the Cordillera has been, probably with some quiescent
periods, a source of volcanic matter from an epoch anterior to
our Cretaceo-oolitic formation to the present day. In the
Deccan volcanic traps rest on Cretaceous beds, and are overlaid
by Nummulitic strata, and, according to Medlicott and Blanford,
these were poured out in the interval between Middle Cretaceous
and Lower Eocene times.

In Europe the only instance I know of a volcano of Eocene
age is that of Monte Bolca near Verona, where the volcanio
products are associated with the fissile limestone of that area.

The well-preserved relics of Miocene volcanoes are prevalent
over many parts of Europe, such as Auvergne and The Velay,
where the volcanic action began in Lower Miocene times, and
was continued into the Pliocene epoch. The volcanoes of tho
Eifel are also of the same general age, together with the ancient
Miocene volcanoes of Hungary.
The volcanic rocks of the Azores, Canaries, and Madeira are

of Miocene age, while in Tuscany there are extinct volcanoes
that began in late Miocene, and lasted into times contempora-
neous with the English Coralline Crag. In the north of Spain,
also, at Olot in Catalonia, there are perfect cratenr and coital

remaining of volcanoes that began to act in newer Pliocene
times and continued in action to a later geological date. To these
I must add the gnat coul&s of Miocene lava, so well known in
the Inner Hebrides, on the mainland near Oban, &c., in Antrim
in the north of Ireland, in the Faroe Islands, Greenland, and
Franz-Joseph Land. It is needless, and would be tiresome,
further to multiply instances, for enough has been said to show
that in nearly all geological ages volcanoes have played an im-
portant part, now in one region, now in another, from vqy
early Palaeozoic times down to the present day ; and, as far as
my knowledge extends, at no penod of geological history is

there any sign of their having played a more important part than
they do in tne epoch in which we live.

Mountain Chains,—The mountain-chains of the world are of
different geological ages, some of them of great antiquity, and
some of them comparatively modem.

It is well known that in North America the Lower Silurian

rocks lie unconformably on the Laurentian strata, and also that

the latter had undergone a thorough metamorphism and been
thrown into great anticlinal and synclinal folds, accompanied by
intense minor convolutions, before the deposition of the oldest

Silurian formation, that of the Potsdam Sandstone. Disturb-
ances of the nature alluded to imply beyond a doubt that the
Laurentian rocks formed a high mountain-chain of pre*SUurian
date, which has since constantly been worn away and degraded
by sub-aerial denudation. . .

In Shropshire, and in ports of North Wales, and iu Cumber-
land and Westmoreland, the Lower Silurian rocks by upheaval
formed Hilly land before the beginning 'of the Upper afhttfaga,

epoch ; and it is probable that the Lower Silurian jneisa bft

Scotland formed mountains at the same time, probi£lli W^
much higher than now. However that may be, it is oertaua tifcfc

these mountains formed high land before and during the

sition of the Old Red Sandstone, and the upheaval or 'the

Scandinavian chain (of which the Highlands may be said

an outlying portion) also preceded the deposition of the 0*4Wk
Strata. In both of these mountain regions the rockMlttta4ig£
undergone considerable movements, which in the in la srlriW ial

»* n » > *

that constant atmospheric degradation to whtfh all
especially lupjecti
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The next great European chain in point of age is that of the

Ural, which according to Murchison is of pre-Permian age, a

fact proved by the Permian conglomerates which were formed
from the waste of the older strata. On these they lie quite
unconformably and nearly undisturbed on the western flank of
the mountains.

In North America the great chain of the Alleghany Mountains
underwent several disturbances, the last (a great one) having
taken place after the deposition of the Carboniferous rocks, and
before that of the New Red Sandstone. The vast mountainous
region included under the name of the Rocky Mountains, after

several successive disturbances of upheaval, did not attain its

present development till after the Miocene or Middle Tertiary
epoch.

In South America, notwithstanding many oscillations of level

recorded by Darwin, the main great disturbance of the strata

that form tne chain of the Andes t jok place apparently in post-

cretaceous times .

The Alps, the rudiments of which began in more ancient

times, received their greatest disturbance and upheaval in post-

Eocene days, and were again raised at least 5,000 feet (1 believe

much more) at the close of the Miocene epoch. The Apennines,
the Pyrenees the Carpathians, and the great mountain region on
the east of the Adriatic and southward into Greece, are of the

same general age, and this is also the case in regard to the Atlas

in North Africa, and the Caucasus on the borders of Europe and
Asia. In the north of India the history of the Great Himalayan
range closely coincides w ith that of the Alps, for while the most
powerful known disturbance and elevation of the range took
place after the close of the Eocene epoch, a subsequent elevation

occurred in post-Miocene times closely resembling and at least

equal to that sustained by the Alps at the same period.
It would probably not be difficult by help of extra research to

add other cases to this notice of recurrences of the upheaval and
origin of special mountain chains, some of which 1 have spoken
of from personal knowledge ; but enough has been given to show
the bearing of this question on the argument I have in view,
namely, that of repetition of the same kind of events throughout
all known geological time.

Salt ansi Salt Lakes.—I now come to the discussion of the

circumstances that produced numerous recurrences of the deve-
lopment of beds of various salts (chiefly common rock-salt) in

many formations, which it will be seen are to a great extent

connected with continental or inland conditions. In compara-
tively rainless countries salts arc often deposited on the surface
of the ground by the effect of solar evaporation of moisture from
the soil. Water dissolves certain salts in combination with the
ingredients of the underlying rocks and soils, and brings it to the
surface, and when solar evaporation ensues the salt or salts are
deposited on the ground. This is well known to be the case in

and near the region of the Great Salt Lake in North America,
and in South America in some of the nearly rainless districts of
the Cordillera, extensive surface-deposits of salts of various
kinds are common. The surface of the ground around the Dead
Sea is also in extra diy seasons covered w ith salt, the result of
evaporation, and in the npper provinces of India (mentioned by
Medlicott and Blanford) “many tracts of land in the Indo-
Gangetic alluvial plain are rendered worthless for cultivation by
an efflorescence of salt known in the North-West Provinces as
Rch” while every geographer knows that in Central Asia, from
the western shore of the Caspian Sea to the Kinshan Mountains
of Mongolia, with rare exceptions nearly every la l e is salt in an
area at least 3,500 miles in length. This circumstance is due to
the fact that all so-called fresh-water springs, and therefore all

rivers, contain small quantities of salts in solution only appre-
ciable to the chemist, and by the constant evaporation of pure
water from the lakes, in the course of time, it necessarily happens
that these salts get concentrated in the water by the effect of
solar heat, and, if not already begun, precipitation of solid salts

must ensue.

The earliest deposits of rock-salt that I know about have been
described by Mr. A. B. Wynne of the Geological Survey of
India, in his memoir “On the Geology of the Salt Range in the
Punjab." 1 The beds of salt are of great thickness, and along
with gypsum and dolomitic layers occur in marl of a red colour

^euPer Marl. This colour I have for many years con-
ndered to be, in certain cases, apt to indicate deposition of
sediments in inland lakes, salt or fresh, as the ease may be, and

to th. right b. yaud.

with respect to these strata in the Punjab Salt Range, author!
seem to be in doubt whether they were formed in Inland laka
or ia lagoons near the seaboard, which at intervals were liable

to be flooded by the sea, and in which in the hoi seasons salt!

were deposited by evaporation caused by solar heat. For my
argument, it matters W little which of these was the true
physical condition of the land of the time, though I incline tc

think the inland lake theory most probable. * The age of thi

strata associated with this salt is not yet certainly ascertained.

In “ The Geology of India" Medlicott and Blanford incline tc

consider them of Lower Silurian age, and Mr. Wynne, in hh
“ Geology of the Salt Range," places the salt and gypsum bed*

doubtfully on the same geological horizon.

The next salt-bearing formation that I shall notice is the

Salina or Onondaga Salt Group of North America, which fornu
part of the Upper Silurian rocks, and lies immediately abov<
the Niagara Limestone. It is rich in gypsum and in salt-brine,

often of a very concentrated character, “which can only b<

derived from original depositions of salt,” and it is also supposec
by Dr. T. Sterry Hunt to contain solid rock-salt 1 15 feet it

thickness at the depth of 2,085 feet, near Saginaw Bay it

Michigan.
In the Lower Devonian strata of Russia near Lake Ilmen, Sii

R. Murchison describes salt springs at Starai Russa. Sinkings,
“made in the hope of penetrating to the source of these ill

springs,” reached a depth of 600 feet without the discovery ol

rock salt, “ and we are left in doubt whether the real source ol

the salt is in the lowest beds of the Devonian rocks or even in

the Silurian system.”
In the United States brine springs also occur in Ohio, Penn

sylvania, and Virginia, in Devonian rocks.

In Michigan salts ore found from the Carboniferous down t<

the Devonian series ; and in other parts of the United State*

Western Pennsylvania, Virginia, Ohio, Illinois, and Kentucky
from the lower Coal-measures salts are derived which must havi

been deposited in inland areas since even in the depths of inlant

seas that communicate with the great ocean, such as the Medi
terranein and the Red Sea, no great beds of salt can be depo
sited. Before such strata of sol^ can be formed, supersaturmuoi
must have taken place.

In the North of England, at and near Middlesborough, tw<
deep bore-holes were made some years ago in the hope of reach
ing the Coal-measures of the Durham coal-field. One of then
at Salthome was sunk to a depth of 1,355 feet- First the;

passed through 74 feet of superficial day and gravel, nex
through about 1,175 f^t of red sandstones and marls, with hedj

of rock-salt and gypsum. The whole of these strata (exceptinj

the clay and gravel) evidently belong to the Keuper marls am
sandstones of the upper part of our New Red senes. Bemad
these they passed through 67 feet of dolomitic limestone, whicj

in this neighbourhood forms the upper part of the Permiaj
series, and beneath the limestone the strata consist of 27 feet q
gypsum and rock-salt and marls, one of the beds of rock-sa]

having a thickness of 14 feet. This bed of Permian salt is <j

some importance, since I have been convinced for long that th
British Permian strata were deposited, not in the sea, but in sal

lakes comparable in some respects to the great salt lake of Utah
and in its restricted fauna to the far greater salt lake of th
Caspian Sea. The gypsum, the dolomite or magnesian Iliad

stone, the red marls covered with rain-pitting*, the sun-cracM
and the impressions of footprints of reptiles made in the sm
sandy marls when the water was temporarily lowered by thl

solar evaporation of successive summers, all point to the fa^

that our Permian strata were not deposited in the sea, but ia
j

salt lake or lakes once for a time connected with the sea, TH
same may be said of other Permian areas in the central parts q
the Continent of Europe, such as Stassfurt and Anhalt, Hall
and Altem in Thuringia, and Spercnberg, near Berlin, and all

in India. 1

Neither do I think that the Permian strata of Russia, 4

described by Sir Roderick Murchison, were necessarily, qs.fi

implies, deposited in a wide ocean. According to hbww a
marine life universally declined to a minimum after thedose 4

the Carboniferous period, that decline beginning wfth the
mian and ending with the Thauhc epoch*

.

Those who b<

in the doctrine of evolution will find It haed to aeoepf the
which this implies, namely, that all the prolific fqrm* of
Jurassic aeries sprang from the scanty mats of the

Thnknl fiaahrr flaniisshi if rirtii lihsla
“

qwsaoaittimmammsnaamu. *

* Sm
wfatrt&t
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tad Triassic epochs. On the contrary, it seems to me more
ntttonalto attribute the poverty of the faunas of these epochs

to accidental abnormal conditions in certain areas, that for a

,
time partially disappeared during the deposition of the conti-

nental Muschelkalk which is absent in the British Triassic

series.

In the whole of the Russian Permian strata only fifty-three

species were known at the time of the publication of “ Russia

and the Ural Mountains,” and I have not heard that this scanty

list has been subsequently increased. I am therefore inclined

to believe that the red marls, grits, sandstones, conglomerates,
and great masses of gypsum and rock-salt were all formed in a
flat inland area widen was occasionally liable to be invaded by
the sea during intermittent intervals of minor depression, some-
times in one area, sometimes in another, and the fauna small in

size and poor in numbers is one of the results, while the depo-
sition of beds of salt and gypsum is another. If fo, then in

the area now called Russia, m sheets of inland Permian water,
deposits were formed strictly analogous to those of Central
Europe and of Britain, but on a larger scale.

Other deposits of salt deep beneath overlying younger strata

are stated to occur at Bromberg in Prussia, and many more
might be named as lying in the same formation in Northern
Germany.

If we now turn to the Triassic series it is known that it con-
sists of only two chief members in Britain, the Punter Sand-
stones and the Keuper or New Red Marls, the Muschelkalk of
the Continent being absent in our islands. No salt is found in

the Bunter Sandstones of England, but it occurs in these strata
at Schbningen in Brunswick, and also near Hanover. In the
lower part of the Keuper series deposits of rock-salt are com-
mon in England and Ireland. At Almersleben, near Calbe,
rock-salt is found in the Muschelkalk, and also at Erfurt and
Slottenheim in Thuringia and at Wilhelmsgliick in Wiirtemburg.
In other Triassic areas it is known at Honigsen, Hanover, in
middle Keuper beds. In the red shales at Spcrenbergand Lieth
on the Lower Elbe, salt was found at the depth of 3,000 feet,

and at Stassfurth the salt is said to be “several hundred yards
thick.”

In Central Spain rock-salt is known, and at Tarragona, Taen,
and also at Santander in the north of Spain, all in Triassic
strata. Other localities may be named in the Upper Trias, such
as the Salzkammergut, Aus*ee, Hallstatt, Ischl, Hallein in
Salzbutg, Halle in the Tyrol, and Berchesgaden in Bavaria.

In the Salt Range of mountains in Northern India saliferous

strata are referred with some doubt by Medlicott and Blanford
to the Triassic strata.

In the Jurassic series (Lias and Oolites) salt and gypsum are
not uncommon. One well.known instance occurs at Berg in the
valley of the Rhone in Switzerland, where salt U derived from
the Lias. Salt and gypsum are also found in Jurassic rocks at

Bulges in Spain. At Gap in France there is gypsum, and salt

is found in the Austrian Alps in Oolitic limestone.
In the Cretaceous rocks salt occurs, according to Lartct, at

Tebel Usdofn by the Dead Sea, and other authorities state that
it occurs in the Pyrenees and at Biskra in Africa, where “ moun-
tains of salt” are mentioned as of Cretaceous age. The two
last-named localities are possibly uncertain ; but whether or not
this is the case, it is not the less certain that salt has been
deposited in Cretaceous rocks, and, judging by analogy, probably
in inland areas of that epoch.
In the Eocene or Older Tertiary formations, rock-salt is found

it Oudona in Spain, and at Kohat in the Punjab it occurs at
mb bate of Nummulitic beds. It is also known at Mandi in
India In strata supposed to be of Nummulitic Eocene age.
The record does not end here, for a zone of rock-salt lies in

Sicilyat the top of the Salina clays in Lower Miocene beds, and in
MBocdne strata gypsum is found at several places in Spain, while
alt also occurs in beds that are doubtfully of Miocene age (but

may he later) at Wielitzka in Poland, Kalusz in Galicia,
Bukowfaa, ana also in Transylvania.

In Pliocene or Later Tertiary formations, thick beds of
gre known in Zante, and strata of salt occur in

and Galicia, while in Pliocene rocks, according to

1 Post-Tertiary beds, according to others, a thick bed
t wasjenetreted to a depth or 38 feet at Petit Anse
u This ends my list, though Ihave no doubt that,

_ research, many more localities might be given.

ftelMti howevery has been done to show that rock-salt (and

frequent throughout all geological

time, and as in my opinion it is impossible that common salt can
be deposited in the open ocean, it follows that this and other

salts must have been precipitated from solutions, which, by the
effect of solar evaporation, became at length supersaturated, like

those of the Dead Sea, the great salt lake of Utah, and in other
places which it is superfluous to name.

Fresh-water. Lakes and Estuaries.—I now come to the
subject of recurrences of fresh-water conditions both in lakes and
estuaries. In the introduction to the “Geology of India, ” by
Messrs. Medlicott and Blanford, mention is made of the Blaini

and Krol rocks as probably occupying “hollows formed by
denudation in the old gneissic rocks, and the inference is drawn
that

u
if this be a correct view, it is probable that the cis-

Himalayan Paleozoic rocks are in great part of fresh-water

origin, and that the present crystalline axis of the Western
Himalayas approximately coincides with the shore of the ancient

Palaeozoic continent, of which the Indian peninsula formed a
portion.” The Krol rocks are classed broadly with “Permian
and Carboniferous ” deposits, but the Blaini beds are doubtfully

considered to belong to Upper Silurian strata. If this point be
by and by established, this is the earliest known occurrence

of fresh-water strata in any of the more ancient Palaeozoic

formations.

It is a fact worthy of notice that the colour of the strata

formed in old lakes (whether fresh or salt) of Palaeozoic and
Mesozoic age is apt to be red : a circumstance due to the fact

that each little grain of sand or mud is usually coated with a
very thin pellicle of peroxide of iron. Whether or not the
red and purple Cambrian rocks T may not be partly of fresh-

water origin, is a question that I think no one but myself has
raised.*

There is however, in my opinion, no doubt with regard to

the fresh-water origin of the Old Red Sandstone, as distinct from
the contemporaneous marine deposits of the Devonian strata.

This idea was first started by that distinguished geologist, Dr.
Fleming, of Edinburgh, followed by Mr. Godwin-Austen, who,
from the absence of marine shells and the nature of the fossil

fishes in these strata, inferred that they were deposited, not in

the sea, as had always been asserted, bi^t in a great fresh-water

lake or in a series of lakes. In this opinion I have for many
years agreed, for the nearest analogies of the fish are, according
to Huxley, the PoJypterus of African rivers, the Ceratodus of
Australia, and in less degree the Lepidosteus of North
America. The truth of the supposition that the Old Red
Sandstone was deposited in fresh water, is further borne out by
the occurrence of a fresh-water shell, Anodonta jukesiit and of
ferns in the Upper Old Red Sandstone in Ireland

;
and the same

shell is found at Dura Den in Scotland, while in Caithness,

along with numerous fishes, there occurs the small bivalve

crustacean Esthcria murckisonia?.
I think it more than probable that the red series of rocks that

form the Catskill Mountains of North America (and with which
I am personally acquainted) were formed in the same manner as

the Old Red Sandstones of Britain ; for, excepting in one or two
minor interstratifications, they contain no relics of marine life,

while “the foisil fishes of the Catskill beds, according to Dr.
Newberry, appear to represent closely those of the British Old
Red Sandstone ” (Dana).
The Devonian rocks of Russia, according to the late Sir

Roderick Murchison, consist of two distinct types, viz.,

Devonian strata identical in general character with those In
Devonshire and in various parts of the continent of Europe.
These are exclusively of a marine character, while the remainder .

corresponds to the Old Red- Sandstone of Wales, England, and
Scotland.

At Tchudora, about 105 miles south-east of St. Petersburg,

the lowest members of the series consist of flag-like, compact
limestones accumulated in a tranquil sea, and containing fucoids

and encrinites, together with shells of Devonian age, such as
Spirifers, Terebratal rc, Orthis, Lcptsenas, Avicula, Modiota,
Natica, Bsllerophon, &c., while the upper division graduates <

into the Carboniferous series as it often does in Britain, and, iike
the Old Red Sandstone of Scotland, contains only fiA-reuniaf, .

and in both countries they are of the game species. “ Proofed*
lug from the Valdai Hills on the north,” the geologist S quill m
Devonian Zone with a true * Old Fed* type dipping

1 By Cambrian, I mean only the redandpurplt rocks of Wales.XadiMtL
Scotland, and Ireland, older than the Menevian beds, or anfrlaimwftliC
of the Silurian strata that may chanoa toreet unoirthsm. < *
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Carboniferous rocks of Moscow, and having passed through the

latter he finds himself suddenly in a yellow-colour^ region,
entirely dissimilar in structure to what he had seen in any of the
northern governments, which, of a different type as regards
fossils, is the true stratigraphical equivalent of the Old Red
system This seems to me, as regards the Russian strata, to
mean that just as the Devonian strata of Devonshire are the true
equivalents of the Old Red Sandstone of Wales and Scotland,
they were deposited under very different conditions, the first in
the sea and the others in inland fresh-water lakes. At the time
SirRoderickMurchison'sworkwas completed, the almost universal

opinion was that the Old Red Sandstone was a marine formation.
In the year 1830 the Rev. Dr. Fleming of Edinburgh read a
paper before the Wernerian Society in which he boldly stated

that the “ Old Red Sandstone is a fresh-water formation ” of

older date than the Carboniferous Limestone. This statement,

-however, seems to have made no impression on geologists till it

was rerived t>y Godwin-Austen in a memoir “ On the Extension
of the Coal-measures/

1

&c., in the Journal of the Geological

Society, 1856. Even this made no converts to what was then

considered a heretical opinion. I have long held Dr. Fleming’s

view, and unfortnnately published it in the third edition of “ The
Physical Geology and Geography of Great Britain/’ without at

the time being aware that I had been forestalled by Dr. Fleming
and Mr. Godwin-Austen.

To give anything like a detailed account of all the fresh-water
formations deposited in estuaries and lakes from the close of the
Old Red Sandstone times down to late Tertiary epochs is only
fitted for a manual of geology, and would to 3 much expand this

address ; and I will therefore give little more than a catalogue of
these deposits in ascending order.

In the Coal-measure parts of the Carboniferous series a great
proportion of the shales and sandstones are of fresh-water origin.

This is proved all over the British Islands by the shells they
contain, while here and there marine interstratifications occur,
genentity of no great thickness. There is no doubt .among
geologists that these Coal-measure strata were chiefly deposited
under estuarine conditions, and sometimes in lagoons or in lakes,

while numerous beds of coal formed by the life and death of
land plants, each underlaid by the soil on which the plants grew,
evince the constant recurrence of terrestrial conditions. The
same kind of phenomena are characteristic of the Coal-measures
all through North America, and in every country on the continent
of Europe, from France and Spain on the west to Russia in the
east, and the same is the case in China and in other areas.

In Scotland, according to Prof, Judd, fresh-water conditions

occur more or less all through the Jurassic series, from the Lias
to the Upper Oolites. In England fresh -water strata, with thin

beds of coal, are found in the Inferior Oolite of Yorkshire, and
in the nuddle of England and elsewhere in the Great Oolite.

The Purbeck and *-Wealden strata, which in a sense fill the
interval between the Jurassic and Cretaceous series, are almost
entirely formed of fresh-water strata, with occasional thin marine
interstratifications. By some the Wealden beds are considered

to have been formed in and near the estuary of a great river,

while others, with as good a show' of reason, believe them to

have been deposited in a large lake subject to the occasional

influx of the sea.

In the eastern part of South Russia the Lias consists chiefly of
fresh-water strata, as stated by Neumayr.
The Godwana rocks of Central India range from Upper

Palaeozoic times well into the Jurassic strata, ana there all tnese
formations are of fresh-water origin. Fresh-water beds with
shells are also interstratified with the Deccan traps of Cretaceous
and Tertiary (Eocene) age, while 2,000 feet of fresh-water sands
overlie them.
In South-Western Sweden, as stated by Mr. Bauerman, “ the

three coal-fields of Hoganas, Stabbarp, and Roding^ lie in the

uppermost Triassic or Rhode series.” In Africa the Karoo
beds, which it is surmised may be of the age of the New Red
Sandstone, contain beds of coal. In North America certain
fresh-water strata, with beds of lignite, apparently belong to the
Cretaceous and Eocene epochs, and in the north of Spain and
sauth of France there are fresh-water lacustrine formations in
“Hkat Cretaceous strata.

Lower and Upper Eocene strata are chiefly of

roS *** **** “the case in France and other •!

Ed c
Certain fresh water formations & Cen-

tral Spain extend from the Eocene to the Upper Miocene strata.

There is only one small patch of Miocene, beds in England,*!
Bovey Tracey, near Dartmoor, formed of fresh-wmterdeposits
with interstratified beds of lignite or Miocene coat On die
continent of Europe Miocene strata occupyImmense' fnitojapdent

areas, extending from France and Spain to the IflaCkOSt. * In
places too numerous to name they contain beds of

coal,” as lignite is sometimes called. These coal-beds are often

of great thickness and solidity. In one of the pits which 1
descended near Teplitz, in Bohemia, the coal, which lies in aMe
basin, is 40 feet thick, and underneath it there is a bed Of day,
with rootlets, quite comparable to the underclay which is found
beneath almost every bed of coal in the British and other coal-

fields of the Carboniferous epoch. The Miocene rocks of

Switzerland are familiar to all geologists who have traversed

the country between the Jura and the Alps, Sometimes they
are soft and incoherent, sometimes formed of sandstones, and
sometimes of conglomerates, as on the Right. They chiefly

consist of fresh-water lacustrine strata, with some minor marine
interstratifications which mark the influx of the sea during

occasional partial submergences of portions of the area. These
fresh-water strata, of great extent and thickness, contain beds
of lignite, and are remarkable for the relics of numerous trees

and other plants which have been described by Prof. Heer of

Zurich with his accustomed skill. The Miocene fresh-water

strata of the Sewalik Hills in India are well known to most
students of geology, and I have already stated that they bear

the same relation to the more ancient Himalayan Mountains that

the Miocene strata of Switzerland and the North of Italy do to

the pre-existing range of the Alps. In fact it may be safely

inferred that something far more than the rudiments of our

present continents existed long before Miocene times, and rids

accounts for the large areas on those continents which are fre-

quently occupied by Miocene fresh-water strata. With the

marine formations of Miocene age this uddress is in no way
concerned, nor is it essential to my argument to deal with those

later Tertiaiy phenomena, which in their upper stages so easily

merge into the existing state of the world.

Glacial Phenomena .—I now come to the last special subject

for discussion in this address, vflb., the Recurrence of GlaChtl

Epochs, a subject still considered by many to be heretical, and
which was generally looked upon as an absurd crotchet when,
in 1855, I first described to the Geological Society boulder-beds

containing ice-scratched stones and erratic blocks In the Permian

strata of England. The same idea I afterwards applied to some
of the Old Red Sandstone conglomerates, and of late years it

has become so familiar, that the effects of glaciers have at length

been noted by geologists from older Palaeozoic epochs down to

the present day.
j

In the middle of last July I received a letter from Prof. 1

Geikie, in which he informed me that he had discovered mam-
milated moutonnJc surfaces of Laurentian rocks, passing under- :

neatli the Cambrian sandstones of the north-west of Scotland
j

at intervals, all the way from Cape Wrath to Loch Torridon,

for a distance of about 90 miles. The mammilated pocks are,

says Prof. Geikie, "as well rounded off as any recent rocht

moutonnie” and “in one place these bosses are covered by 2

huge angular breccia of this old gneiss (Laurentian) with blocks

sometimes 5 or 6 feet long.” This breccia, where it occurj,

forms the base of the Cambrian strata of Sutherland, Ross, and

boulder-beds. In the Gairloch district “it is utterly imttratt-

fied, the angular fragments standing on end and at allanffloq,

just as they do in many modern moraine mounds wherever

glaciers are found. The general subject of Palaeozoic gUdan

glaciers of Cambrian age is peculiarly acceptable.

The next sign of ice in Britain is found in the LowerSflurian

rocks of Wigtonshire and Ayrshire. In the

John Carrick Moore took me to see the Lower oUhriefl

litic rocks at Corswall Point in Wigtonshire, in wroth great

blocks of gneiss, granite, 8k., are imbed^
year many similar erratic blocks were potmen untto me ofw
James Gdkte in the Silurian strata of
of the blocksjit .Cornwall, asnaasfred
iengthj and thejwrtare of
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erratic blocks an imbedded, It is therefore not improbable that

theymay have been derived from tome high land formed, of

lAUrcntfan rooks of which the. outer Hebrides and parts of the

mhriand of Scotland form surviving portions. If so, then I

OUDCcnoeive of no agent capable of transporting large boulders

and dropping into the Lower Silurian mud of the seas of

ft* time save thdt of icebergs or other floating ice, and the

ssme view with regard to the neighbouring boulder-beds of

Ayrshire is held by Mr. James Geikie. If however any one

mul pointout any other natural cause still in action .by which

such,results are at present brought about, 1 should be very glad

to hear of it.

I must now turn to India for further evidence of the action of

Palaeozoic ice. In the Himalayas of Fangi, south-east of Kash-

mir, according to Medlicott and Blanford, “ old slates, supposed

to be Silurian, contain boulders in great numbers
,

n which they

believe to be of glacial origin. Another case is mentioned as

oocorring in u transition beds of unknown relations," but in

another passage they are stated to be “ very ancient, but no idea

can be formed of their geological position," The underlying

rocks are marked by distinct glacial striations.

The next case of glacial boulder-beds with which I am ac-

quainted is found in Scotland, and in some places in the north

of England, where they contain what seem to be indistinctly

ice-scratched stones. I first observed these rocks on the Lam-
mermuir Hills, south of Dunbar, lying unconformably on Lower
Silurian strata, and soon inferred them to be of glacial origin, a

circumstance that was subsequently confirmed by my colleagues

Frol and Mr. James Geikie, and is now familiar to other officers

of the Geological Survey of Scotland.

I know ofno boulder formations in the Carboniferous series, but

they are well known as occurring on a large scale in the Permian
bnecciated conglomerates, where they consist 44 of pebbles and
huge blocks of stone, generally angular, imbedded in a marly

paste ... the fragments have mosUy travelled from a distance,

apparently from the borders of Wales, and some of them are

three feet in diameter.” Some of the stones are as well scratched

as those found in modem moraines or in the ordinary boulder

day of what is commonly called the Glacial epoch. In 1855
the old idea was still not unprevalent that during the Permian
epoch* and for long after, the globe had not yet cooled suffi-

ciently to allow of the climates of the external world being uni-

versally affected by the constant radiation of heat from its

Interior. For a long time, however, this idea has almost entirely

vanished, and now, in Britain at all events, it is little if at all

attended to, and other glacial episodes in the history of the world

liave oontinued to be brought forward and are no longer looked

upon as mere ill-judged conjectures.

The same land of brecciated boulder-beds that 'are found in

our Permian strata occur in the Rotheliegende of Germany,
which I have visited in several places, and I believe them to

have had a like glacial origin.

Mr. G. W. Stow, of the Orange Free State, has of late years

given most elaborate accounts of similar Permian boulder-beds

in South Africa. There great masses of moraine matter not

'only contain ice-scratched stones, but on the banks of rivers

where the Permian rock has been removed by aqueous denudation

the underlying rocks, well rounded and mammillated, are

40Vcred by deeply incised glacier grooves pointing in a direction

.which at length leads the observer to the Pre-Permian mountains

irom whence die stones were derived that formed these ancient

moraines.*

Messis. Blanford and Medlicott have also given in “ The

iCeology of India
11 an account of boulder-beds in what they

fratttfftto be Permian strata, and which they compare with those

described by me in England many years before. There the

-Oodvwana group of the Talchir strata contains numerous boulders,

of them six feet in diameter, and in one instance some of

j&r flocks wenfoundto bepolished andstriated', andthe underlying

VMkyem rocks were simmrfy marked The authors also corre-

late these glacial phenomena with those found in similar deposits

4n£9ttth Jfrrica, discovered and described by Mr. Stow.

,, , lethe Olive group of the Salt range, described by the same

Iflftirri there is a curious resemblance between a certain con-
11 and that of the Takhir group of the Godwant

(tow** last memoir on this subject is still in manuscript. It is so

apd the Metiocu that
not afford 1

It are ot such unusual
publication. It

**few

a ft

ggfetorin garth Africa haw probably

system.” This 11 Olive conglomerate " belongs to the Cretaceous

series, and contains ice-transported erratic boulders derived from
unknown rocks, one of which of red granite #<

i» polished and
striated on three faces in so characteristic a manner that very
little doubt can exist of its having been transported by
One block of red granite at the Mayo Salt Mines of Khewi* l4

i*

7 high and 19 feet in circumference.” In the
14 Transition

beds ” of the same authors, which are supposed to be of Upper
Cretaceous age, there also are boulder beds with erratic blocks
of great size.

I know of no evidence of glacial phenomena in Eocene strata

excepting the occurrence of huge masses of included gneiss in

the strata known as Flysch in Switzerland. On this question,

however, Swiss geologists are by no means agreed, and I attach

little or no importance to it as affording evidence of glacier ice.

Neither do I know of any Miocene glacier-deposits excepting

those in the north of Italy, near -Turin, described by the late

eminent geologist, Gastolai, and which I saw under his guidance.

These contain many large erratic boulders derived from the

distant Alps, which, in my opinion, were then at least as lofty

or even higher than they are now, especially if we consider the

immense amount of denudation which they underwent during

Miocene, later Tertiaiy, and post-Tertiary times.

At a still later date there took place in the north of Europe

and America what is usually misnamed u The Glacial Epoch,”

when a vast glacial mass covered all Scandinavia and distributed

its boulders across the north of Germany, as far south ms the

country around Leipzig, when Ireland also was shrouded in

glacier ice, and when a great glacier covered the larger part of

Britain and stretched southward, perhaps nearly as far as the

Thames on the one side, and certainly covered the whole of

Anglesey, and probably the whole, or nearly the whole, of South
Wales, This was after the advent of man.

Lastly, there is still a minor Glacial epoch in progress on the

large and almost unknown Antarctic continent, from the high

land of which in latitudes which partly lie as far north as ro
and 62°, a vast sheet of glacier-ice of great thickness extends far

out to sea and sends fleets of icebergs to the north, there to melt

in warmer latitudes. If in accordance with the theory of Mr.

Croll, founded on astronomical data, a similar climate were

transferred to the northern hemisphere, the whole of Scandinavia

and the Baltic would apparently be covered with glacier-ice,

and the same would probably be the case with the Faroe

Islands and great part of Siberia, while even the mountain tracts

of Britain might again maintain their minor systems of glaciers.

Conclusions.—In opening this address I began with the sub-

ject of the oldest metamorphic rocks that I have seen—the

Laurenti&n strata. It is evident to every person who thinks on
the subject that their deposition took placefarfrom the beginning

of recognised geological time. For there must have been older

rocks by the degradation of which they were formed. And if,

as some American geologists affirm, there are on that continent

metamorphic rocks of more ancient dates than the Laurentian

strata, there must have been rocks more ancient still to afford

materials for the deposition of these pre-Laurentian strata.

Starting with the Laurentian rocks, I have shown that the

phenomena of metamorphism of strata have been continued from

that date all through the later formations, or groups of forma-

tions, down to and including part of the Eocene strata in some

parts of the world.

In like manner I have shown that ordinary volcanic rocks-

have been ejected in Silurian, Devonian, Carboniferous, Jurassic,

Cretaceo-Oolitic, Cretaceous, Eocene, Miocene, and Pliocene

times, and from all that I have seen or read of these ancient

volcanoes I have no reason to believe that volcanic forces

played a more important part in any period of geological rime

than they do in this our modern epoch.

So also mountain chains existed before the deposition of the

Silurian rocks, others of later date before the Old Red Sandstone

strata were formed, aud the chain of the Ural before tin?

deposition of the Permian beds. The last great upheaval of Ike

Alleghany Mountains took place between the close ’Of tite

formation of the Carboniferous strata of that region Itt tsB

deposition of the New Red Sandstone. '

;

According to Darwin, after various oscillations of

Cordillera underwent its chief upheaval after the
^

epoch, and all geologists know that the Alps, tbb
;

T
Carpathians, the Himalayas, and other mocirtafaH
I have wmedj ooderwent what seems to

‘SSSJgreet upheaval After the deposition of the
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some of them were again lifted up several thousands of feet after

the close of the Miocene epoch.

The deposition of salts from aqueous solutions in inland lakes
and lagoons appears to have taken place through all time—
through Silurian, Devonian, Carboniferous, Permian, Triassic,

Jurassic, Cretaceous, Eocene, Miocene, and Pliocene epochs

—

and it is going on now.
In like manner fresh-water and estuarine conditions are found

now in one region, now in another, throughout all the forma-
tions or groups of formations, possibly from Silurian tipies

onward ; and glacial phenomena, so far from being confined to
what was and is generally still termed the Glacial epoch, are
now baldly declared, by independent witnesses of known high
reputation, to begin with the Cambrian epoch, and to have
occurred somewhere, at intervals, in various formations, from
almost the earliest Palaeozoic times down to our last post-Pliocene
“ Glacial epoch.”

If the nebular hypothesis of astronomers be true (and I know
of no reason why it should be doubted), the earth was at one
time in a purely gaseous state, and afterwards in a fluid condi-

tion, attended by intense heat. By and by consolidation, due to

partial cooling, took place on the surface, and as radiation of

beat went on, the outer shell thickened. Radiation still

going on, the interior fluid matter decreased in bulk, and, by
Force of gravitation, the outer shell being drawn towards the

interior, gave way, and, in parts, got crinkled up, and this

according to cosmogonies, was the origin of the earliest moun-
tain-chains. I make no objection to the hypothesis, which, to

say the least, seems to be the best that can be offered, and looks

highly probable. But, assuming that it is true, these hypo-
thetical events took place so long before authentic geological

history began, as written in the rocks, that the earliest of the

physical events to which I have drawn your attention in this

address was, to all lmman apprehension of time, so enormously
removed from these early assumed comical phenomena, that

they appear to nte to have been of comparatively quite modem
occurrence, and to indicate that, from the I.aurentian epoch down
to thepresent day, oU thephysical events in the history of the earth

have varied neither in kind nor in intensity from those of which
we now have experience. Perhaps many of our British geologists

hold similar opinions, but, if it be so, it may not be altogether

useless to have considered the various subjects separately on
which I depend to prove the point I had in view.

SECTION C
GEOLOGY

Opening Address by H. C. Sorby, LL.D., F.R.S., &c.,

President of the Section

In selecting a subject for an address to be given in accord-

ance with the custom of my predecessors, I was anxious that

ft should be in some way or other connected with the locality

in which we have met If I had been adequately acquainted

with the district, I should have thought it incumbent on me to

give such an outline of the general geology of the surrounding

countiy as would have been useful to those attending this

meeting. I am, however, practically a stranger to South Wales,

and must therefore leave that task to others. On reflecting on
the various subjects to which I might have called your attention,

it appears to me that I could select one which would be
eminently appropriate in a town and district where iron and
copper are smelted on so large a scale, and, as I think, also

equally appropriate from a geological point of view. This
object is the comparative structure of artificial slags and
erupted rocks. In making this choice I was also influenced
by the fact that in my two anniversary addresses as President
of the Geological Society, I have recently treated on the

structure and origin of modem and ancient stratified rocks,

and I felt that, if in the present address I were to treat on
certain peculiarities in the structure of igneous rocks, I should

have described the leading conclusions to which I have been led

fay studying the microscopical structure of nearly all classes oj

rocks. It would, however, be impossible in the time now at

disposal to treat on all the various branches of the subject.
Much might be said on both the purely chemical and purely
"uertiojtkal aspects of the question; but though these must
“of be ignored, I propose to draw your attention mainly to
•“other special and remarkable class or facts, which, so far as I

am aware, have attracted little or no attention, and yet, at I

think, would be very instructive if we could fully understand
their meaning. Here, however, as in so many cases, the
observed facts are clear enough, but their fuU a^ptificmice is

somewhat obscure, owing to the want of adequate capcrimental
data, or of sufficient knowledge of general physical lows,

A considerable amount of attention has already been paid to

the mineral constitution of slags, and to such peculiarities of

structure as con be learned independently of thin mkroacopiaal

sections. A very complete and instructive work, specially

devoted to the subject, was published by von Leonhard. about

twenty-two years ago, just at the time when the microscope was
first efficiently applied to the study of rocks. Since then,

Vogelsang and others have described the microscopical structure

of some slags in connection with theii study of obsidian and
other allied volcanic rocks. At the date of the publication of

von Leonhard’s work the questions in discussion differed mate-
rially from those which should now claim attention. There was
still more or less dispute respecting the nature and origin of
certain rocks which have now been proved to be truly volcanic

by most unequivocal evidence. I am not at all surprised at this,

since, as I shall show, there is such a very great difference in

their characteristic structure and that of the artificial products of
igneous fusion, that but for the small portions of glass inclosed

in the constituent crystals, described by me many yean ago under
the name of “glass-cavities” there would often be no positive

proof of their igneous origin. There was also considerable

doubt as to the manner in which certain minerals in volcanic

rocks had been generated. The observed facts were efficient

to prove conclusively that some had been formed by sublimation,

others by igneous fusion, and others deposited from more or less

highly-heated water, but it was difficult or impossible to deride

whether in particular cases certain minerals had been formed
exclusively by one or other process or sometimes by one and
sometimes by the other, or by the combined action of water and
a very high temperature. I must confess that, even now that so

much may be learned by studying with high magnifying powers

the internal structure of crystals, I should hesitate very much
in deciding what were the exact conditions under which certain

minerals have been formed. This hesitation is probably os

much due to inadequate examination, and to the want of a
complete study of typical specimens, both in the field and by
means of the microscope, as to the unavoidable difficulties of

the subject. Such doubt, however, applies more to the origin

of minerals occurring in cavities than to those constituting a

part of true rock masses, to which latter I shall almost exclu-

sively refer on the present occasion. In the formation of these

it appears to me that sublimation has occurred to a vary limited

extent. In many cases true igneous fusion has played ouch a

leading part that the rocks may be fairly called igneous, but, in

other cases water in some form or other has, 1 think, had so

much influence, that we should hesitate to call them igneous, and

the term erupted would be open to far less objection, since it

would adequately express the manner of their occurrence, and

not commit us to anything open to serious doubt. >

#

In studying erupted rocks of different character* we tec

that at one extreme they are as truly igneous as any furnace-

product, and at the other extremity hardly, if at all, dis-

tinguishable from certain deposits met with in mineral veins,

which furnbh abundant evidence of the preponderating, vlf

not exclusive influence of water, and
_

have very little dr

nothing in common with products certainly known to hate

been formed by the action of heat, and of heat alone.

Between these extremes there is every connecting link, and in

certain cases it is almost, if not quite, impossible to say whether

the characteristic structure is due more to the action of heat than

of water. The great question is whether the presence of a small

quantity of water in the liquid or gaseous state is the true cause

of very well-marked .differences in structure, or whether greater

pressure and the necessarily slower rate of cooling were not the

more active causes, and the presence of water hi oae state* 0*
another was merely the result of the same came. Thfchls d
question which ought to be "solved by experiment, bat X

would be almost impossible to perform the ntoesmry afMittens
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through modem and more ancient volcanic to platonic rocks, in

each a manner at to show at once that they are intimately related

and ybt differ in each characteristic particulars that I. think other

agendas than mere heat most have had great influence in

producing the Anal results*

In destine with this subject I propose in the first place to de-

scribe the eWteristic structure of products formed artificially

under peri^WeU-knoVn conditions, and then to pass gradually

to that of recks whose origin must be inferred, and cannot be

said to have been completely proved.

Crystalline Blowpipe Beads.—Some years ago I devoted a con-

siderable amount or time to the preparation and study of

crystalline blowpipe beads, my aim being to discover simple and
satisfactory means for identifying small quantities of different

earths and metallic oxides, when mixed with others, and 1 never

supposed that such small objects would throw any light on the

structure and origin of vast masses of natural rock. The manner
in which I prepared them was as follows .—A small bead of

borax was so saturated with the sul>stance under examination at

a high temperature that it became opaque either on cooling or

when slowly re-heated. It was again fused so as to be quite

transparent, and then very slowly cooled over the flame. If

properly managed, the excess of material held in solution at a
high temperature slowly crystallised out, the form and character
of the crystals depending on the nature of the substance and cn
the presence of other substances added to the bead as test re-

agents.
^
By this means I proved that in a few exceptional cases

small simple solid crystals are formed. More frequently they
are compound, or occur as minute needles, but the most charac-
teristic peculiarity is the development of complex skeleton
crystals of extreme beauty, built up of minute attached prisms,
so as to give rise to what would be a well-developed crystal with
definite external planes, if the interspaces were all filled up.

In many cases the fibres of these skeletons are parallel to three

different axes perpendicular to one another, and it might be sup-
posed that the entire skeleton was due to the growth of small
needle-shaped crystals, all uniformly elongated in the line of one
crystalline axis, so that the resulting mass would be optically

and crystographically complex ; but in some cases the different

systems of fibres or needles are inclined obliquely, and then the
optical characters enable us to prove that the separate prisms are
not similar to one another, but developed along different crystal-

Hoe planes, so as to build np one definite crystal, mechanically
complex, but optically and crystographically simple, or merely
twinned. In a few special cases there is a well pronounced de-

parture from this rule, and truly compound groups of prisms are
formed. In the centre there is a definite simple prism, but
instead of this growing continuously in the same manner, so as
to produce a larger prism, its ends, as it were, break up into

several smaller prisms slightly inclined to the axis of the first,

and these secondary prisms in like manner break up into still

smaller, so as ultimately to give rise to a curious complex, brush-
like growth, showing in all positions a sort of fan-shaped
structure, mechanically, optically, and crystographically complex.

I have done my best to describe these various kinds of
crystals .seen in blowpipe beads as clearly as can be done
without occupying too much time, but feel that it is impossible
to make the subject as simple as it really is without numerous
illustrations. However, for the purpose now in view, it will I

trust suffice to have established the fact that we may divide the
crystals in blowpipe beads into the following groups, which, on
the whole, are sufficiently distinct, though they necessarily pass

one into the other :

—

1. Simple crystals.

2. Minute detached needles.

3. Fan-shaped compound groups.

4. Feathery skeleton crystals.

It must not be supposed that crystals of one or other of these

groups occur promiscuously and without some definite relation

to the tpecUl conditions or the case. Very much depends upon
thOhr chemical composition. Some substances yield almost
'inclusively (hose of one group, and other substances those of

another, whilst in some esses a difference in the rate of cooling

WUd Other circumstances give rise to variations within certain

limits; and, if it were possible to still further vary some of the

ertllhliiis these limits would probably be increased. Thus,
/islfi . the earliest deposition of crystalline matter from
*tfce gtof solvent is sometimes in the form of simple solid

%ltett<btlMed2e*, but later on in the process it is in the form of
V* 1 It

compound feathery tufts ; and, if it were possible to cool (he

beads much more slowly whilst they are very hot, I am inclined

to believe that some substances might be found that in the early

stage of the process would yield larger and more solid crystals

than those commonly met with. This supposition at all event*

agrees with what takes place when such salts as potassium
chloride are crystallised from solution in water. Some of my
blowpipe beads prove most conclusively that several perfectly

distinct crystalline substances may be contemporaneously de-

posited from a highly-heated vitreous solvent, which is an
important fact in connection with the structure of igneous rocks,

since some authors have asserted that more than one mineral

species cannot be formed by the slow cooling of a truly melted
rock. The .great advantage of studying artificial blowpipe beads
is that we can so easily obtain a variety of results under con-

ditions which are perfectly well known and more or less com-
pletely under control.

Artificial Slags.—I now proceed to consider the structure of

slags, and feel tempted to enter into the consideration of the

various minerals found in them, which are more or less perfectly

identical with those characteristic of erupted rocks, but some of

the most interesting, like the felspar*, occur in a well-marked

form only in special cases, where iron ores are smelted with

fluxes, seldom if ever employed in our own country, so that my
acquaintance with them is extremely small. My attention ha-

been mainly directed to the more common products of our blast

furnaces. On examining these, after having become perfectly

familiar with the structure of blowpipe beads, I could see at

once that they are very analogous, if not identical, in their struc-

ture. In both we have a glassy solvent, from which crystals

have been deposited ;
only in one case this solvent was red hot

melted borax, and in the other glassy, melted stone. Thus, for

example, some compounds, like what I believe is Humboldtilite,

crystallise out in well-marked rolid crystals, like those seen

occasionally in blowpipe beads, whereas others crystallise out

in complex feathery skeletons, just like those so common in,

and characteristic of, the bead-. In both we also often see

small detached needles scattered about in the glassy base. Thes<

skeleton crystals and minute needles have been described by

various writers under the names crystallites, belonites, zrA trieHites.

Though we have not the great variety of different forms met
with in the beads, and cannot so readily vary the condition*)

under which they are produced, yet w e can at all events see

clearly that their structural character depends both on their

chemical constitution and on the physical conditions under which
they have crystallised. None of my microspical preparations of

English slags appear to contain any species of felspar, but

several contain what I believe is some variety of augite, both in

the form of more or les- solid prisms, and of feathery skeletons

of great beauty and of much interest in connection with the

next class of products to which I shall call your attention, viz.,

rocks artificially melted and slowly cooled.

Rocks Artificially Melted.—I have had the opportunity ®f

preparing excellent thin microscopical sections of some of the

results or the classic experiments of Sir James HalL I have

also carefully studied the product obtained by fusing and slowly

cooling much larger masses of the basalt of Rowley, and have

compared its structure with that of the original rocks. Both

are entirely crystalline, and, as far as I can asceitain, both are

mainly composed of the same minerals. Those to which I

would especially call attention are a triclinic felspar and the

augite. The general character of the crystals is, however,

strikingly different In the artificial product a considerable part

of the augite occurs as flat, feathery plates, like those in furnace

slags, which are quite absent from the natural rock, and only

part occurs as simple solid crystals analogous to those in the

rock, but much smaller and less developed. The felspar t*

chiefly in the form of elongated, flat, tainned prisms, which,

like the prisms in some blowpipe beads, commence in a more
simple form and end in complex fan-shaped brushes, whereas

in the natural rock they are all larger than in the artificial,

exclusively ol simple characters. On the whole then, thaw*
the artificially melted and riowly cooled basalt is entirety

crystalline, and has a mineral composition closely like that *1

the natural rock, its mechanical structure is very different, befclg

identical with that of blowpipe beads and slags. *

Volcanic Recks.—Passing now to true natural igneouarepfa
we find some, like obsidian, which closely eoxrespeifffNwilfc

blowpipe beads, slags, and artificially melted rock%M h-def s

glassy base through which small crystalline ocedlrewnMcetiereftr
VUi i»M * MAiptel
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bat the more completely crystalline volctak rockshavens* Ike
wWk^a structure w characteristically tintth* t&at oi the
imnl products. I nave most carefully cxanrintdofl my
sectioes of modern and ancient volcanic rocks, bat cannot find
any in which the augite or magnetite is crystallised in feathery
skeletons. In the case of only one single natural rodk from a
dyke near Beaumaris have I found the triclinic felspar arranged
in just the same fan-shaped, brash-like groups, os those in
similar rocks artificially melted and slowly cooled. The large
solid crystals in specimens from other localities sometimes show
that towards the end of their growth small flat prisms have
developed on their surface, analogous to those first deposited in
the case of the artificial products. In slags composed almost
exclusively of what I believe is Humbofchilite, the crystals are
indeed uniformly os simple and solid as those in natural rocks,
bat tha examination of different blowpipe beads shows that no
fiur comparison can be made between altogether different

substances. We must compare together the minerals common
to thenatural and the artificial products, and we then see that,

an the whole, the two classes are only just distinctly connected
by certain exceptional crystals and by structural characters
which, as it were, overlap enough to show that there is a passage
from one type to the other. In the artificial products are a few
small solid crystals of both augite and a triclinic felspar, which
closely correspond to the exceptionally small crystals in the
natural rocks, but the development of the great mass of the
crystals is in a different direction in the two cases. In the arti-

ficial products it is in the direction of complex skeletons, which
are not seen in the natural rock, but in the natural rock it is in
the direction of huge simple solid crystals, which are not met
with in the artificial products. There is a far closer analogy
in the case of partially vitreous rocks, which, independent of the
tree glassy base common to them and the artificial products,
often contain analogous crystalline needles. Even then, how-
ever, we see that in tne artificial products the crystals tend to
devdop-into complex skeletons, but in the natural rocks into
dimple solid crystals.

It most not be supposed that these facts in any way lead me
to think that thoroughly crystalline modem and ancient volcanic
rocks were never truly fused. The simple, large, and charac-
teristic crystals of such minerals as augite, felspar, leucite, and
olivine often contain so many thoroughly well-marked glass in-

closures as to prove most conclusively that when the crystals

were formed they were surrounded by, and deposited from, a
melted glassy base, which was caught up by them whilst it was
still melted. This included glass has often remained unchanged,
even when the main mass became completely crystalline, or has
been ereatly altered by the subsequent action of water. I con-
tend mat these glass inclosures prove that many of our British

erupted rocks were of as truly igneous origin as any lava flowing
from a modem volcano. The difference between the structure
of such natural rocks and that of*artificial slags must not in my
opinion be attributed to the absence of true igneous fusion, but
to some difference in the surrounding conditions, which was
sufficient to greatly modify the final result when the fused mass
became crystalline on cooling. The observed facts are clear

enough, and several plausible explanations might easily be
suggested, but I do not feel at all convinced that any single one
woSud be correct. That which first suggests itself is a much
dower cooling of the natural rocks than is possible in the case
of the artificial products, and I must confess that this explana-
tion seems so plausible that I should not hesitate to adopt it if

certain facts could be accounted for in a sat sfactory manner.
Nothing could be more simple than to suppose that skeleton
crystals are formed when deposition takes place iu a hurried
manner, and they so overgrow the supply that they develop
themselves along certain lines of growth before theie has been
time to solidly build up what has beeen roughly sketched in out-
line. I cannot but think that this must be a true, and to some
extent active, cause, even if it be inadequate to explain all the-

facts. What makes me hesitate to adopt it by itself is the
structure of some doleritic rocks when in close contact with the
strata amongst which they have been erupted. In all my speci-

mens the effects of mnch more rapid cooling are perfectly well
marked. The base of the rock when in close contact is some-
times so extremely fine-grained that it is scarcely crystallised,
ana is certainly ur less crystalline and finer-grained than the -

artificial products to which I have celled attention, and yet these
tsno Msage towards those structures which ore most character-*** slags, or at least no such passage os I should have ex.

nCcted if these structures <

cooling. We mightwell ascribe somethingtol ^
but one of my specimens of basaltmelted and stawft^sooled te
a small crucible is quite as crystalline os another spe&nea taken
from a far larger mass, though I must ccotfetatlrtwitetriinMoee
there is in this latter is in tne direction of the atwtaMdMfeo*
teristic of natural rooks. The presence or ofeseace if water
appears to roe a very probable explanation of scnnediflfctrettera.

When there is evidence of its presence in a liquid' state during
the consolidation of the rock, we can scarcely nesitate to ooe-
dude that it must have had some active influence ; but in the
case of true volcanic rocks the presence of liquid watsr is

scarcely probable. That much water is present in some form or
other is dearly proved by the great amount of steam given off

from erupted lavas. I can scarcely believe that it exists in a
liquid state except at great depths, but it may possiblybe present

in a combined form or as a dissolved vapour under much less

pressure, and the question is, whether this water may act have
considerable influence on the growth of crystals formed crier to
eruption, before it was given off as steam. I do not know one
single fact which can be looked upon as fairfy opposed to this

supposition, and it is even to some extent supported by experi-

ment. M. Daubree informs me that the crystals of augite
formed by him at a high temperature by the action of water have
the solid character of those in volcanic rocks, and notthe skeleton

structure of those met with in slogs. The conditions under
which they were formed were however not sufficiently like those
probably present during the formation of erupted lavas to justify

our looking upon the explanation I have suggested as anything
more than sufficiently plausible, in the absence of more complete
experimental proofs.

Granitic Rocks.—I now proceed to consider rocks of another

extreme type, which for distinction we may call the granitic.

On the whole they have little or nothing in common with slags or
with artificial products similar to slags, being composedw
sively of solid crystals, analogous in character only to stag*

crystals of very different mineral nature. As an illustration I

would refer to the structure of the products formed by fusing

and slowly cooling upwards of a ton of the syenite of Grooby,
near Leicester. Different parts of the resulting mass differ very
materially, but still there is an intimate relation between them,

and a gradual passage from one to the other. The most charac-

teristic feature of those parts which are completely crystalline te

the presence of beautiful feathery skeleton crystals of magnetite,

and of long flat prisms of a triclinic felspar, ending in complex,
fan-shaped brushes. There are no solid crystals of felipar,

hornblende, and quartz, of which the natural rock is mainlycom-
posed, to the entire exclusion of any resembling those in the
melted rock. As looked upon from the point of view token in

this address, the natural and artificial products haveno structural

character in common, so that I think we must look for other

conditions than pure igneous fusion to explain the greatly modi-

fied results. We have not to look far for evidence of a well-

marked difference in surrounding circumstances. The quarts in

the natural rock contains vast numbers of fluid cavities, thus-

proving that water was present, either in the liquid state or Os a
vapour so highly compressed that it afterwards condensed into

an almost equal bulk of liquid. In some specimens of granite

there is indeed clear proof that the water was present as a nqnUI,
supersaturated with alkaline chlorides, like that inclosed in the
cavities of some minerals met with in blocks ejected from
Vesuvius, which also have to some extent what may be oelled a
granitic structure.

In the case of one very exceptional and interesting granny

there is apparently good proof that the felspar crystallised out at

a temperature above the critical point of water—mat is to say, at

a temperature higher than that at which water con exist os a
liquid under any pressure—and it caught up highly compressed

steam, comparatively, if not entirely, free from soluble salts

;

whereas the quartz crystallised when the temperature was win
lowered as to be below the critical point, and the water had
passed into a liquid, supersaturated with alkaline chlorides, which
have crystallised out as small cubes in the fluid-cavities, juste*
in the case of minerals in some of the blocks ejected fma
Vesuvius. '

Confining our attention, then, to extreme oases, we thut/tet

a* rock» of the gynltic typ« differ to
manner from the products of ertifiw taee«ei«»ie»# poaiwtne
structure of the crystals and h» oontoiii^g enter iiriomf

at the time of their formatted The jptetioe then
-1—
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viz., that our knowledge of these sciences would remain frag-

mentary and one-sided as long as they were not studied in thrir

mutual relations, found in him one of the earliest advocates in

this country. Against all opposition he tried to unite the
zoological and palaeontological collections in the Britiih Museum,
giving up this attempt only after having convinced himself
of the impracticability of the scheme ; and he readily joined the
hand of, men who demanded that a museum should be not
merely a repository for the benefit of the professed student and
specialist, but serve in an equal measure for the recreation of the
mass of thepeople and for their instruction in the principles of
biology. This was the spirit iu which he worked ; and in the
last years of his life he had the satisfaction of being able to say
that there was no other collection in existence more accessible
and more extensively used than the one under his charge.

I am encouraged to return to-day to the same subject be-
cause I have daily the opportunity of observing that the public
more and more comprehend the use of museums, and that they

appreciate any real improvement, however slight. Paragraphs,
leaders, articles published in the public journals and periodicals,

references made in speeches or addresses, questions put in the

Houses of Parliament whenever an opportunity offers—all testify

that the progress of museums is watched with interest. Not
long ago a Royal Commission entered deeply and minutely into

the subject, and elicited a mass of evidence and information

invaluable in itself, though you may differ from some of the con-

clusions and views expressed in their final Report. Biological

science has made rapid strides : not only do we begin to under-
stand better the relations of the varieties of living forms to each
other, but the number of the varieties themselves that have been
made known has also been increased beyond all expectation, and
the old repositories have everywhere been found too narrow to

house the discoveries of the last forty years. Therefore you find

that the United States, Austria, Prussia and Saxony, Denmark
and Holland, France and Great Britain, have erected, or are build-

ing anew, their national museums, not to mention the numerous
smaller museums, which are more or less exclusively devoted to

some branch of biological science.

The purposes for which museums are formed are threefold :

—

(i) To diffuse instruction among, and offer rational amusement
to, the mass of the people ; (2) to aid in the elementary study

of biology ; and (3) to supply the professed student of biology

or the. specialist with as complete materials for his scientific re-

searches as can be obtained, and to preserve for future genera-

tions the materials on which those researches have been based.

Although every museum has, as it wrere, a physiognomy of its

own, differing from the others in the degree in which it fulfils

one, or two, or all three of those objects, we may divide

museums into three classes, viz. :

—

(1) National, (2) Provincial, and (3) strictly Educational

museums—a mode of division which may give to those of this

assembly who ture not biologists an idea of * hat we mean by the

term “species.” The three kinds pass into each other, and
there may be hybrids between them.

The museum of the third class, the strictly Educational

institution, we find established chiefly in connection with uni-

versities, colleges, medical and science schools. Its principal

object is to supply the materials for teaching and studying the

elements and general outlines of biology ; it supplements, and is

the most necessary help for, oral and practical instruction, which
always ought to be combined with this kind of museum. The
conservation ofobjects is subservient to their immediate utilityand
unrestricted accessibility to the student The collection is best

limited to a selection of representatives of the various groups
or “types,*

1
arranged In strictly systematic order, and associated

with preparations of such parts of their organisation as are most
characteristic of the group. Collections of this kind 1 have
seen arranged with the greatest ingenuity, furnishing the student

with a series of demonstrations which correspond to the plan
followed in some elementary text-book. This, however, is not

sufficient for practical instruction ; betides the exhibited per-

manent series, a stock of weli-presenred specimens should be
kept for the express purpose of allowing the student to practise

dissection and the method of independent examination. And
in this latter 1 am inclined to the method of determining
to what order, family, genus, or species any given object should
be referred. By such practice alone can the student learn to
understand the relative valne of taxonomic characters and acquire
the tiemenury knowledge indispensable for him in the future,

finally, ltt the educational museum should be formed a series

of all the animals and plants, which are of economic value or
otherwise of importance to man.
The proposal to unite living aftd extinct forms in one Series,

which has been urged by eminent men with such excellent masons,
might be tried in the educational museum with great advantage
to the student, as the principal objections that are brought for-
ward against this plan being carried out in larger collections, do
not apply here,

A museum which offers to the teacher and student the mate-
rials mentioned, fulfils its object ; its formation does not require
either a long time or heavy expense ; but the majority of these
institutions outgrow in time their original limits in one or the
other direction ; and if such additions do not interfere with the
general arrangement of the museum, they neither destroy its

character, nor do they add to its value as a strictly educational
institution.

The principal aim of a Provincial Museum ought, in my
opinion, to be popular instruction. I do not mean that it should
be merely a place for mild amusement and recitation, but that

it should rank equal with all similar institutions destined to
spread knowledge and cultivate taste among the people. To
attain this aim it should contain an arranged series of well-pre-

served specimens representing as many or the remarkable types
of living forms as are obtainable

;
a series of useful as well as

noxious plants and animals ; of economic poducts derived from
the animal and vegetable kingdoms

; and last (but not least), a
complete and accurately-named series of the flora and fauna of
the neighbourhood. The majority of provincial museums with
which I am acquainted are far from coming up to this ideal.

One of the first principles by which the curator of such a
museum should be guided is to admit into his collection no
specimen unless it be well mounted and a fair representation of
its species. He has not the excuse of his colleague in change of

a large museum, who has to retain those monsters which are
literally his. Afas-noires, viz., specimens to which a history is

attached, and the removal of which would sooner or later be
resented by some of his fellow labourers. The only too frequent

presence of such badly-mounted specimens in provincial museums
is not always the fault of the curator. The slender means with

which he is provided are generally insufficient to encourage
taxidermists to bestow the necessary amount of skill and time on
their work. Besides, taxidermy is an art which depends as

much on natural gift as drawing or modelling, andas long as we
are obliged to be satisfied with receiving into our collections

mediocre specimens, mediocre stuffers will take up taxidermy as

a trade without there being one who is naturally qualified for it.

The direct benefit of a complete collection of the flora and
fauna of the district in which the provincial museum is situated,

is obvious and cannot be exaggerated. The pursuit of collect-

ing and studying "natural history objects gives to the persons

who are inclined to devote their leisure hours to it, a beneficial

training for whatever their real calling in life may be: they

acquire a sense of order and method ;
they develop their gift of

observation
;
they are stimulated to healthy exercise. Nothing

encourages them in this pursuit more than a well-named ana
easily accessible collection in their own native town, upon which
they can fall back as a pattern &$d an aid for their own. This

local collection ought to jte*lwayfc arranged and named according

to the plan and nomencbffre adopted in one of those numerous
monographs of the Britim fauna and flora in which this country

excels ;
and I consider its formation in every provincial museum

to be of higher importance than a collection of foreign objects.

The majority of provincial museums containnot only biological

collections, but, very properly, also collections of ait Md
literature ; it is no part of my task to speak of the latter, but

before I proceed to the next piurt ofmy address, I must say that

nothing could more strikingly prove the growing desire of the

people for instruction than the erection of the numerous free

libraries and museums now spread over the country. The more,

the healthier their rivalry, the safer their growth will be, espe-

cially if they avoid depending on mid from the State or phuyig
themselves in the hands or a responsible minister—41 they

remain what they are—municipal institutions—the ohfldtcn and
pride of their own province. '

However great, however large a country or a nation moy H
it can have in reality only one Museum.
of,the name. Yours is the Britfe tfnsoum ;

on^ntlitl
and Ireland can never reach ttoWsma degree;.^

though there is no one who wishes more lenrtfly than I do fggi

they may approach It ns closely «» permit. The
< 1 - .V 1 -v
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most prominent event* in the recent history of the British

Museum (to which I must confine the remainder of my remarks)

are well known to the majority ofthose present ;—that the question

either of enlarging the present building at Bloomsbury, or of

erecting another at South Kensington for the collections of

natural history, was fully discussed for years in its various

aspects; that, finally, a Select Committee of the House of

Commons reported in favour of the expediency of the former

pfcn • that the Standing Committee of the Trustees, than whom
there is no one better qualified to give an opinion, took the same
view; mid that, nevertheless, the Government of the time

decided upon severing the collections and locating the natural

history in a separate building as the more economical plan.

The building was finished this year at a cost of 400,000/.,

exclusive of the amount paid for the ground on which it is

erected. It is built in the Romanesque or round-arched Gothic
style,' terra-cotta being almost exclusively employed in its

construction. *It consists of a basement, ground-door, and two
storeys, and is divided into a central portion, and a right and left

wing. Its principal (southern) fa9ode is 675 feet long. As yon
enter the portal, you come into a cathedral-like hall called the
“ Index Museum,” 120 feet long, 97 feet wide, and 68 feet high ;

behind this there is a large side-lighted room for the British

fauna. On each side of the hall there is a side-lighted gallery

each 278 feet long by 50 feet in width ; seven other galleries of
various widths, and therefore adapted for various exhibitions, join
at right angles the long gallery of the ground floor. The flrst

and second storeys are occupied by galleries similar to the main
galleries of the ground-floor.

The collections are distributed in this building thus :—The
western wing is occupied by Zoology, the eastern by the three
other departments, viz., the ground-floor by Geology, the first-

floor gallery by Mineralogy, and the second-floor gallery by
Botany. The central portion is, as mentioned above, divided into

the room for British Zoology and into the "Index Museum,” that
is

44 an apartment devoted to specimens selected to show the type-

characters of the principal groups of organised beings.” The
basement consists of a number of spacious, well-lit rooms, well
adapted for carrying on the different kinds of work in connection
with such large collections#

There is no doubt that the building fulfils the principal con-
dition for which it was erected, viz., space for the collections.

The zoological collections gain more than twice as much space
as they had in the old building, the geological and minerological
about thrice, and the botanical more four times. This increase

of space will enable the keeper of the last-named department to

brin^ the collections correlated with each other into close

proximity, and to prepare a much greater number of ob-

I

ects for exhibition than v as possible hitherto. The minera-
qgical department, already so admirably arranged in the old
building, nas now been supplied with the space requisite for

a collection of rocks, with a laboratory and goniometneal room.
Geology is now in a position to exhibit a great part of the
invertebrata, which hitherto had to be deposited in private
studies, besides devoting one or two of the new galleries to a
stratigraphical series. On the zoological side we have been
great gainers (not with regard to the proportion of space), but
inasmuch as we were more impeded by the crowded state of our
collections than any of the other departments. We are enabled
tp avoid the exhibition of heterogeneous objects in the same room
or gallery ; mammals, birds, reptiles fishes mollusks, insects,

eemnoderms, corals, and sponges have each a smaller or larger

gallery to themselves. With the exception of the specimens

preserved in spirits, the study-series can be located in contiguity

with, or at least close vicinity to, the exhibition-series. There is

ample and convenient accommodation for the students, who may
work in a spacious room centrally situated, and arranged for

their exclusive use at four other different localities immediately
adjoining the several branches of the collection.

I believe that some of the members of the British Association
will feel somewhat disappointed that the zoological and botanical

collections on the one hand, and the palaeontological on the other,

oantinue to be kept distinct. Who will, who can doubt that the

two branches of biological science would be immensely benefited

bftbelBg studied in their natural mutual relations?and that palseon-

tolqgj more especially would have made surer progress if its

0Mgw*d<been conducted with more direct application to the

ff hying forms? But to study the aeries of extinct and
fi| |qrpa in their natural connection, is one thing, and to

taeotpctite in a museum the collection of fossils with that of

recent forms, is another. The latter proposal, so excellent in

theory, would offer in its practical execution so many and
insuperable difficulties, that we may well hesitate before we
recommend the experiment to be tried in so huge a collection

as the British Museum. I have mentioned above that In a small

collection such an arrangement may be feasible to a certain

degree
; but in a large collection you cannot place skins, bones#

spirit preparations, and stones in the same room, or perhupf in
the same case, exposing them to the same conditions of light and
temperature, without injuring either the one or the other. Each
kina of those objects requires for its preservation special con-
siderations and special manipulations

;
and by representing them

in each of the several departments you would have to double
your staff of skilled manipulators with their apparatus, which
means multiplying your expense*. Departmental administration

generally, and especially tne system or acquisition by purchase

or exchange, would become extremely complicated, and could

not be carried on without a considerably greater expenditure in

time and money. Thus, even if the old departmental division

were abandoned for one corresponding to the principal classes

of the animal kingdom, each of the new departments would
still continue to keep, for considerations of conservation, those

different kinds of objects, at least locally, separate. The necessity

of this has been so much felt in the British Museum, that the

Trustees resolved to store the spirit specimens at South Ken-
sington, in a building specially adapted for the purpose, and
separated from the main building, as the accumulation of many
thousand gallons of spirits is a source of danger which not many
years ago threatened the destruction of a portion of the present

building in Bloomsbury.
I could never see that by the juxtaposition of extinct and living

animals ihe student would obtain particular facilities for study,

or that the general public would derive greater benefit than they
may obtain, if so inclined, from one or the numerous popular

books. They would not be much the wiser if the Archaopteryx

were placed in a passage leading from the reptile- to the bird-gal-

lery. And it certainly cannot be said that the separation of living

and extinct organisms, so universally adopted in the old museums,
has been a hindrance to the progress of our knowledge of the

development of the organic world ; this knowledge originated

and advanced in spite of museums* arrangements. What lies at

the bottom of the desire for such a change amounts, in reality,

to this, that museums should be the practical exponents of the

principle that zoologists and botanists should not be satisfied

with the study of the recent fauna and flora, and that palaeonto-

logists should not begin their studies or carry on their researches

without due and full reference to living forms. To this principle

heartily subscribe ; but the local separa-

will not
every biologist will most 1

tion of the various collections in the British Museum
offer any obstacles whatever to its being carried out. The student

can take the specimens, if not too bulky, from one department

to the other ; he may examine them in the gallery without inter*

ference on the part of the public ; or he may have all brought

to a private study, and, in fact, be in the same position with

regard to the use of the collections as those who have diarge of

them. A plan which has been already initiated in the old

building will probably be further developed in the new, viz., to

distribute in the palaeontological series such examples of im-

portant living types as will aid the visitor in comprehending
the nature and affinities of the creatures, of which he sees only

the fragmentary remains.

With regard to the further arrangement of the collec-

tions in the new building, it has been long understood *

that the exhibition of all the spdeies, or even the majority of
them, is a mistake, and that, therefore, two series of specimens
should be formed, viz. one for the purposes of advanced
scientific study—the study-series; and the other comprising
specimens illustrative of the leading points both of popular
and scientific interest

;
this latter—the exhibition serin befog

intended to supply the requirements of the beginner ia the study
of natural history and or the public. As the zoological sPr
lections are better adapted for exhibition than the otpvs, tfc*

following remarks refer principally to them. The bulk tof
present exhibition-series is the growth of many years; apA ip
convert it into one which fulfils its proper purpose is a gNpajp*
and slow process, nor can it be exported to mtpd Ur

t

until it has been removed into the new locality, Tm
will be probablv found more liberal than may bSdess
ssry by some of my fellow-labourers $ bet if jrvjfllto*

leaving the galleries,
44 take nothing withhim but pare
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, mod a general idea that the animal kiafdom it a
tnaae without plan,” I should be inclined to believe that

__ _j state of bodily and mental prostration is the visitor'*, and
not Use curator's fault. The very fact that the exhibition series

is intended for a great variety of people, renders it necessary to

make a liberal selection of specimens ; and I simply follow the
principle of placing in it all those objects which, in my opinion,

the public can understand and appreciate, and which, therefore,

must contribute towards instruction. The public would receive

but an inadequate return for keeping up a national museum
if they were shown, for instance, a dozen so-called “ types” of
the family of parrots or humming-birds ; they require a good
many more to see what nature can produce m splendour and
variation of colour, in grotesqueness of form

; or to learn that

whilstone ofthem groups of birds is spread over all the countries

of the tropical zone, the other is limited to a portion of a single

continent. To render such an exhibition thoroughly useful,

two additional helps are required, viz., a complete system of
explanatory labels, and a popularly -written and well-illustrated

handbook, which should not only serve as a guide to the more
Important and interesting specimens, but give a systematic out-

line of the all-wise plan which we endeavour to trace in God’s

creation.

There is one' part of the musenm which I intend to treat in a

different manner from the rest ; and that is the collection of

British animals. For the same reasons for which I have in a former
part of this address insisted on district faunas being fully repre-

sented in provincial museums, I consider a complete exhibition

of the British fauna to be one of the most important objects of

the National Museum. Its formation is, strange as it may appear
to many of you, still a desideratum, and a task n\ hick will occupy
many years. It will not be easy (especially when you are in

danger of infringing an Act of Parliament) to form a complete
fleries of British birds, showing their change of plumage, their

young, their eggs their mode of nidification ; it is a long u ork

to collect the larvae and chrysalides of insects, and to mount the

caterpillars with their food-plants; and we shall require the

co-operation of many a member of the British Association when
we extend the collection to the marine animals and their me'a-
morohases. But all the trouble, time, and labour spent will be
amply repaid by the direct benefits which all classes will derive

from such a complete British collection.

My time is becoming short, and yet I find that I am far from
haring completed the task I had set to myself. Therefore let

roe briefly refer only to a few points which, of late, have much
agitated those who feel a direct or indirect interest in the progress

of the National Museum. In the first place, we must feel deeply

concerned in everything relating to the conservation of the col

lections. If the objects could speak to you, as they do to those

familiar with their history, many of them would tell you of the

long hours of patient inquiry spent upon them ; many might
point with pride at the long pages written about them—alas

!

not always with the even temper which renders the study of

natural science a delight and a blessing
;

others would re-

mind you of having been objects]of your wonder when you saw

them depicted in scientific books/ or in some household work ;

whilst not a few could tell you pitiful tales of the enthusiastic

collector who, braving the dangers of a foreign climate, sacrificed

health or life to his favourite pursuit. Collections thus obtained,

thus cherished, representing the labours of thousands of men, and
intended to instruct hundreds of thousands, are worth preserving,

displaying, and cultivating. No cost has been spared in housing

fhcans let no cost be spared in providing proper fittings to

receive them, a sufficient staff to look after them, ana the

necessary books to study them.
What we chiefly require in a well-constructed exhibition-case

is, that it should be as perfectly dust-proof as possible, that it

should lock well and easily, and yet that it should be of a light

structure. Every one who has gone through a gallery of our

old-fashioned museums must have noticed how much those

broad longitudinal and transverse bars of the wooden frame of the

front of a case interfere with the inspection of the objects behind

then^hidii^aheadhere,atailthm, or cutting an animal into two
more or less unequal portions. Ill-constructed cases have brought
zoological collections as much into bad repute as bad staffers

;

wri if it be thought that a pound could be aaved in the con-
traction of a case, that pound will probably entail a permanent
**pme of a pound a year. Now all the requisites of a good

be obtained by using metal wherever it can
be substituted for wood ; and although its use is more expensive

than that of wood, you will join with me in the hope that no
mistaken desire of economy will prevail now, as the time has
arrived to furnish our priceless collections with adequate fittings.

Probably all of those present ore aware that the formation of

a natural history library has been urged almost from the very
first day on which the removal of the Natural History Col"
lections to South Kensington was proposed. But the cost and
extent of such a library have been very variously esti-

mated. And I am sorry to say that it is, I behevet owing to

expressions of opinion on the part of those who ought to know
better, that the cost of this library was comiderably underrated

when the removal to South Kensington was determined £upon.

We cannot blame the Government that they hesitated for years

before they acceded to the pressing representations or the

Trustees of the British Museum to (begin with its formation, when
they were told by naturalists that the cost of such a library would
be something between 10,000/, and 20,000/. I could hardly

believe my eyes when I read, only a few weeks ago, in roe

leader of a weekly periodical specially devoted to science,

“that,had the Trustees put aside 1,000/. a year for this purpose,

when it was first determined to remove the Natural History Col-

lections ten years ago, there would have been by this tune in

'existence a library fully adequate to the purpose. * The writer

must have either • very poor idea of the objects and work of a
national museum, or an imperfect knowledge of theextent of the

literature of natural history. 10,000/. might suffice to purchase

a good ornithological library, and 1,000/. would purchase the

annual additions to all the various branches of natural history 1

but the former sum would be much too small if the purchase of

those works only were intended which are required for the

technical work of naming animals, plants, fossils, and minerals*

A better calculation was made by the Select Committee of the

House of Commons on the British Museum in i860, who stated

that the formation of a natural history library would “cost about

30,000/. at the present time” (i860). Considering that twenty

years have elapsed since, and that this part of the literature has

shown year by year a steady increase, we must put our estimate

considerably higher than the writer of that article.
t

With the aid of some of my friends who know, from their

daily occupation, the market value of natural history works, I

made a calculation some years ago, and we came to the con-

clusion that a complete natural history library will cost 70,000/.,

and, unpalatable as this statement may be to those who have

advocated the removal of the natural history collections, and

therefore must be held responsible for this concomitant expense,

it will be found to be true. It will be satisfactory to yon to

learn that the Government have at last sanctioned the expenditure

>f half that amount
Now, in my opinion, such a library formed in connection with

the National Museum should not be reserved for the use of the

officials, but I would recommend that it should be accessible to

the general class of students in the same manner as any other

part of the collections. It is for this reason that I wish to see

it rendered as perfect as possible with respect to the older publica-

tions (many'of which are getting scarcer year by year) as yeeu as to

the most recent. Whether or not a similarly perfect coUcctioaof

natural historybooks exists in someotherplaceinLondon, is another

question with which I am not concerned. It is evident that *

general national library ought to contain a perfect set of books on

natural history, irrespective of other claims ;
but to have natural

history collections in one place, and the books relating to aero

in another miles away, will produce as much InMnvenkuoe a* U
experienced by the person who puts the powder into the one

barrel of hi* gun and the shot into the other.

If the British Museum (for the collections will remMp united

under this old time-honoured name, though locally separated)

continues to receive that support from the Goverament to whW1 •

it is justlyentitled, I have no doubt that it will not only fulfilallthe

aims of u national colleotion, but that it will be dao ubta to Mje
to the kindred provincial institutfons'the aid which has recently

been claimed on their behalf. Under an Act of Parliament

which was passed in the previous session, and which

the Trustees to part with duplicate specimens, several cfrSSwwc

museums have already received collections of sodowllgjHJwJj
But I consider it my duty to caution those who aye ******* 01

those museums to oe careful as to the matotO
avail themselves of this opportunity,

of the rarer and more valuable erisoseP
~

J

scarce to the British Husttmj
roach too smsB to peradtef
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possess of thU kind of duplicates are generally deteriorated

specimens, and therefore ought not to be received by provincial

museum On the other hand, our invertebrate series, especially

of moRasks and insects, will always offer a certain number of

well-preserved duplicate specimens, and a sufficient inducement

for provincial museums to select their desiderata.

It has been suggested that as the British Museum has corre-

spondents and collectors in almost every part of the globe, and
hks therefore greater facilities for obtaining specimens than any
cither institution, it should systematically acquire duplicates, and
form a central repository, from which provincial museums could
draw their supplies. If the necessary funds to carry out this

scheme were granted, I cannot see any objection to it on the part
of the British Museum which, on the contrary, would probably
derive some benefit. But there is one, and in my opinion a very
serious, objection, viz., that this scheme would open the door to
the* employment of curators of inferior qualifications; it would
relieve the curator of a provincial museum of an important part
of his duty, viz., to study for himself the requirements of his
museum, the means of meeting them, and to become well ac-
quainted with the objects themselves. A curator who has to be
satisfied with the mechanical work of displaying and preserving
objects acquired, prepared, and named for him by others takes

«

less interest in the progress of his museum than he whose duty
it would be tofarm a collection ; he is not the person in whose
charge the museum will flourish.

In speaking of the claims of Provincial Museums on the
National Museum, the kindred Colonial institutions should not
be forgotten. We owe to them much of our knowledge of the
natural history of the Colonies ; they are the repositories of the
collections of the temporary and permanent surveys which have
been instituted in connection with them

;
and they have concen-

trated and preserved the results of manifold individual efforts,

which otherwise most likely would have been lost to science.
The British Museum has derived great benefit from the friendly
relations which we have kept up with them; and, therefore,
they are deserving of all the aia which we can possibly give
them, and which may lessen the peculiar difficulties under which
they labour in consequence

#
of their distance from Europe.

I am painfully aware that, in the remarks which I have had
the honour of making before you, I have tried the patience of
some, and not satisfied the expectations of others. But so much
I may claim : that the views which I have expressed before you as
my own are the results of many years’ experience, and, therefore,
should be worthy of your consideration ; and that I am guided
by no other desire than that of seeing the museums iu this country
taking their proper place in regard to biology, and as one of the
most important aids in the instruction of the people.

NOTES
In mediaeval ages Rheims was a seat of learning, and in 1547

the Cardinal of Lorraine established there a university, which
flourished until it was suppressed at the French Revolution.

Butalthough the present Republican Government has instituted in

this ancient dty a school of medicine, the liberal arts are little

cultivated by the inhabitants, who are mostly engaged in com-
mercial and manufacturing occupations. Rheims possesses the

greatest wine trade in the world and the richest woollen manu-
factories in France. So, although the French Association has

met with a very handsome reception, the local budget of scientific

contributions was very meagre indeed, except in the sections of

anthropology and archaeology, which were a local success. M.
Cotteau gave an address describing the geological character of

the Rheims district, and illustrated by the local exhibition which
had been arranged in one of the halls of the Lyc^e by M. Perron.

14. Lemolne, Professor in the School of Medicine of Rheims,
exhibited a rich collection of objects of palaeontological interest

which had been formed by him from the surrounding district.

This was exceptionally rich in objects of the cretaceous period,

’tndtftly of polished stone, and wonderfully preserved in the caves

j|p maneroui in the cretaceous formation, and which are now
^t»pfotectM

againjt variations of temperature an immense

bottled *ine 'destined tq be seat to all parts of the

excursion, specially interesting for arcfcmologUts,

Wftt ttgmsid to Eperaay, where If, Baye, a rich proprietor,

had collected in his ch&tean a number of curiosities belonging .to

the Carlovingian periods. Two other special excursions were
organised, the first to the nuns of old Cooiqy Gastk and
St Gobain, the largest glass foundry in France^ where, a
large lump was cut in presence of the visitors, and the

second to St Menehould, which was supposed in Former
times to be the key of French independence. The most attrac-

tive excursion was undoubtedly to the caves where champagne
is manufactured by the old process which was scientifically

described by M. Fran$ois, a chemist of Chalons-sur-Marne. A
demonstration of the principles of the operation was given In

the caves of Pommery, where Madame Pommery kindly per-

mitted the visitors to make a practical test of the quality of

her celebrated produce. Synoptical tables had been prepared

exhibiting the progress of the manufacture. The superiority of

the champagne manufactured in Rheims and vicinity is attri-

buted not only to the long experience of the workmen and the

excellence of the receipts used, but to the perfect equality of

temperature maintained in the old galleries where it is stored.

Some of these are several acres in area, and are quite full of

bottles. After the final meeting a general excursion was made to

the celebrated grotto of Han in Belgium. The two lectures by

M. Perier on "Transformism,” and M. Garel on “ Radiant

Matter,” were delivered, at the solicitation of the local com-
mittee for their information ; the lecturers confined themselves

to the clear enunciation of known facts, and to experiments

already well known to the scientific world. M. Javal gave a
public lecture on the Hygiene of the Eye, and M. Richet on the

Symptoms of Somnambuiistn. About 500 members were present

at the meeting this year, exclusive of local members. Among
foreign visitors were Professors Sylvester and Hennessy. At
the final session M. Janssen was elected president for 1882,

when the meeting will be held at La Rochelle, and M. Emile

Trelat will be general secretary ; they will act as vice-president and

vice-secretary respectively for the session of i88rf which will be

held at Algiers in the first week after Easter. The president of

the Algiers session will be M. Chauveau, Professor at the Veteri-

nary School of Lyons, and the secretary will be M. Maunoir,

general secretary of the French Geographical Society. A very

large attendance is anticipated, as a diminution of 50 per cent

on the fares is expected, and the visit will take plaee at an

exceptionally advantageous season. A general committee has

been formed, having at its head M. Tomel, senator of Oran,

and director of the newly-created School of Sciences. The
Governor-General will be honorary president, andM. MacCarthy,

president of the Algiers Society of Natural Sciences, has been

nominated by the General Committee of Rheims president of

the Section of Geography. The Rheims authorities and citizens

have done everything within their power to welcome their guests,

and the meeting lias been on the whole successful.

From an additional Circular seat us from the. American Alio-

elation we see that nearly all the railway lines connected wUh
Boston, the place of meeting, offer great facilities for the con-

veyance of members. Some of the companies indeed give those

attending the meeting free tickets, while the others issue tickets

at one-half the usual rates. Is it too much to expect shatter

advantages from English companies? Has the attempt ever

been made ?

A very interesting annual meeting of the

Club of the American Association was to be held at

Tuesday. Among other subjects to be brought forward,

;

R. Grote was to speak of generic characters in the m
Mr. E. P. Austin hoped to exhibit some lnteieltin|^

his extensive collection of North Am
Wm. Saunders to. discuss Insectivotoes-BMR^

and demerits; Rev. H. C. MeCook te"

Honey Ants of the Garden of the -God% 1
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Scudder to exhibit interesting fossil insects, and illustrations of

New England Butterflies ;
Dr. J. L. Le Conte to present an

essay an Lightning Bogs, and give a list of Coleoptera hatched

from a few hickory twigs ; and Dr. H, A. Hagen to present

papers on the Hessian Fly, on the anatomy of Productus dectptus,

and on a new worm parasitic on insects*

and oceans, glacial epochs and mild arctic climates, and the

measurement of geological time. A complete and in many

respects a novel solution of the problem of geological dimates is

attempted ;
and as the distribution of both animal and vegetable

forms is dealt with this volume will probably interest a wide

class of readers.
*

The third International Congress of Geography meets at

Venice from the 15th to the 22nd of September, 1881, under the

patronage of King Humbert. The accompanying exhibition will

be opened on September 1, and will not be closed before October

I. The Congress will be divided into seven groups : 1. Mathe-

matical, Geodetic, and Topographical Geography. 2. Hydro-

graphy and Maritime Geography. 3. Physical, Meteorological,

Geological, Botanical, and Zoological Geography. 4. Historical,

Ethnographical, and Philological Geography. 5. Economical,

Commercial, and Statistical Geography. 6. Methodology;

Geographical Education. 7. Exploration. Further information

may be obtained by addressing “A1 Comitato ordinatore del 3
°

Congresso Geografico Internazionale, 26, Via del Collegio

Komano, Roma."

The Sixth Annual Conference of the Cryptogamic Society of

Scotland will be held in Glasgow, on September 27-30, and

October I and 2, when all persons interested in cryptogamic

botany are invited to attend. A detailed prospectus of the

meetings, excursion, and show may be had on application to the

Local Secretaries, on and after September 6. Fellows and

others from a distance who purpose attending the Conference

are requested to send intimation thereof as soon as possible to

the Secretary, to whom also intimation of papers to be read

should be sent. Fellows are requested to bring or send speci-

mens of interest in any branch of cryptogamic botany for exhi-

hition at the meeting and show. The Secretary is Dr. F.

Buchanan White* Perth, and the Local Secretaries Mr. W. J.

Milligan, 180, West Regent Street, and Mr. A. Turner, 122,

Hospital Street, Glasgow.

The annual meeting of the Mineralogical Society of Great

Britain will be held at Swansea, in the Unitarian School-room,

High Street, on Friday, August 27, at 2.30 p.m. The Council

will meet at 2 p.m. All communications intended for this meet-

ing should be addressed to the Secretary, Mr. J. H. Collins,

F.G.S., at the Reception Rooms, British Association, Swansea.

We understand that the long-expected first volume of Prof.

Arthur Gamgee’s 44 Text-book of Physiological Chemistry ” may
be expected to appear in the middle of September. This

volume, which will be published by Macmillan and Co.,

deals with the Chemistry of the Tissues, and is to be succeeded

in the space of a few months by a second and concluding volume,

treating of the Chemical Processes Associated with the Animal

Functions. Dr. Gamgee’s work is, we are informed, a more

elaborate treatise than has hitherto appeared on this branch of

science. It deals with the subject from the point of view of the

physiologist and the physician rather than from that of the pure

chemist ; it is indeed an advanced treatise, dealing with those

departments of physiology and pathology which involve a study

of chemical fact?, and not, as all text-books of physiological

chemistry, save those of Lehmann and Ktihne, have been, a work
treating of one branch of Applied Chemistry. The work is well

illustrated
; it contains a very full and complete account of the

whole literature of each subject treated of, and besides being a

systematic treatise, is intended to ferve as a practical guide for

the student of physiological chemistry.

In Mr. Wallace’s forthcoming work— 44 Island Life,” no less

to hve chapters are devoted to geological subjects which he
*0M"en to be of fundamental importance for the study of
VKfett of dutribntion,—«odi utojLum*"J*

Mr. R. Bullen Newton, assistant naturalist under Frof.

Huxley in the Museum of Practical Geology, Jermyn Street, has

received an appointment in the geological department of the

British Museum.

A balloon ascent was made at Cherbourg, on the occasion of

thefke given by the Municipality to M. Grevy, by MM. Perron

and Capt. Gauthier. The general direction of the wind being

from the land to the sea, a government steamer was sent oat to

secure the safety of the aeronauts if necessary. Before starting

not less than thirty pilot-balloons were sent up to ascertain the

superposition of the aerial currents. It was proved that at 400

metres the wind was blowing from the sea. After having

travelled for more than an hour in the direction of Portsmouth,

the aeronauts opened their valve and returned safely on shore.

More than a hundred thousand spectators witnessed the experi-

ment. The culminating point of the ascent was an altitude of

1,500 metres, where the travellers could sec the English coast,

the whole of the Isle of Wight, &c. The scenery is stated to have

surpassed description. Some very curious observations were

made on the c dour* of the sea. In the places where the water

is very deep it looks quite inky, and the curves of level are so

clearly manifested that they bear comparison with equidistant

lines worked on ordnance maps. When travelling at so great

an altitude ships can be detected with some difficulty; but

smoke can be seen even when the smoke-producing steamer can

hardly be perceived with the naked qye.

At a recent meeting of the Asiatic Society of Bengal, Mr. L.

Schwendler gave an instance of a Langur monkey {SemnofUhe-

cus entdlus)
having been taught to do useful work. Mr.

Schwendler’s “trustworthy informant " was Baba B. Fyne, a

member of the Government Telegraph Department. The Babu

says .—"Some years ago I had a Langur which, when standing

erect, measured fully 2 feet 6 inches. The animal was very

powerful, and could easily pull a punkha measuring eight feet in

length. It was a male, and even when young showed a dispo-

sition to be highly savage. The older it got the more savage

it became. Seeing the great power this monkey had, I wanted

to utilise it, and therefore intended to employ it for the pur-

pose of pulling punkhas. The teaching I effected in the follow-

ing manner :—The monkey was tied by the waist close to a

strong pole, fo that it could not move either backwards or for-

wards, or right or left. Both bands were tied to a rope attached

to a punkha, which was regularly pulled from the other side by a

man. Thus the animal had to sit in one place, and could only

move its hands up and down with the punkha rope. In this

way the monkey in a comparatively short time learnt to pull the

punkha by itself, and was so employed by me for several

years. It always kept in first-rate health, enjoyed its work

immensely* and did it equally well, if not better, than a cooly.

During the rains it suffered from fever, and ultimately died.

Putting now this trained monkey in the place where the man
used to poll the punkha, and a new Langur in the place whes#;**-

the trained monkey formerly sat, I attempted to tetth

sivelyfour more monkeys, two of which were femaka._Mj^‘
ceeded perfectly in teaching the nicies, butwas qulteun^w^hl

with the females." Mr. Schwendler said there’*, certain

amount of intelligence required to do this 1

in their up and down 'movements, have tpj

swinging punkha. Mr. Schwe

in Wfeidi the display
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* been noticed. In particular he mentioned a case in which a

monkey, which had sustained a fall from trusting to a rotten

branch while swinging on a tree, had been observed afterwards to

examine the branches of the tree, and to break off those which

it found to be rotten. Some discussion ensued as to whether

the action of the monkey in this case was the result of intelli-

gence, and some of the members present were of opinion that it

might have been the result simply of anger caused by the fall.

Mr. Schwendler, however, stated that he had for long mode the

habits of animals a stndy, and that he was convinced of the fact

that monkeys were possessed of much intelligence ; and he

vouched for the authenticity of the statements made in the paper

read regarding the monkeys which were taught to pull a punkha.

The Times Geneva correspondent telegraphs as follows

“An interesting geological discovery has been made in the

neighbourhood of Solothurn. On removing a mass of superin-

cumbent sand and gravel to prepare for some quarrying opera-

tions, the rock beneath was found to be quite smooth and
intersected with old water channels. The excavation being

continued, a number of enormous holes filled with great stones

were laid bare. These holes, like those in the famous Gletcher

Garten at Lucerne, are dtie to the action of water, which, flowing

through rifts in the glacier that ages past covered the rock, set

in movement the stones beneath, whereby the * Giant’s Rattles,’

as they are called, were hollowed out ; but while the rock at

Lucerne is sandstone, the formation at Solothurn is hard limestone

and quartz.”

At Judicarien and Riva, in the Tyrol, a rather smart shock of

eaxthquake was felt on the 12th inst.

A correspondent writes in reference to our Notes regarding

the successes of the ladies in the recent London University

Examination (Nature, *vol. xxii. pp. 346 and 374), calling

attention to the fact that the position of the successful candidates

in the respective divisions of the lists referred to (/.<?., the Pass

Lists of the 1st B.A. and 1st B.Sc. Examinations) is determined

by the alphabetical order of their names, and is therefore acci-

dental. This does not refer to the Honours Lists, which have

since been published, and in which the candidates are arranged

in order of merit.

From a report drawn up by Don Mariano Barcena, Director

of the Central Meteorological Observatory of Mexico, the

Gardeners' Chronicle learns that it is proposed to establish a
large number of stations throughout Mexico for the uniform
record of observations on the temperature, pressure, rainfall,

vegetation, &c. Should this project be properly inaugurated
and continued, it will be of the greatest service to science. The
observers will likewise report on the state of the crops, prices of

grain, and other commodities, &c., as affected by the weather.

Me. Brvce-Wright writes to the Times that numbers of

false turquoises have daring the last two weeks come from Vienna

and are still arriving? Their detection is somewhat difficult, the

backf of every specimen having been pecked out and the holes

filled with a black cement, to imitate the matrix of La Vieille

Roche. They are, however, a little lighter than the real

turquoise, the specific gravity being 2*4, while that of the genuine

atone is 2 *6 to 2*8. The easier method of distinguishing them is

to use a penknife to the false matrix, which can easily be
removed, revealing the artificial perforations.

\ TEE additions to the Zoological Society’s Gardens during the

) 'wt week include two Macaque Monkeys (Macacos eynomolgus)

India, presented respectively by Mr. H, G. Wainwright

. ajidHir, Cedi Peeie ; two Tcheli Monkeys (Macacos tcheRcnsis)

Shanghai, China, presented by Dr. Boshell; a Brown
'

r) from Guiana, presented by Mr.Percy

E. Scrutton; a West Indian Agouti (Dasyproctacristatd) from

the West Indies, presented by Mr. W. H. Braithwaite j a

Spotted Salamander (Salamandra maculosa), European, an

Axolotl (Siredon mexicanus) from Mexico, presented by Dr.

Gibbs, F.Z.S.
; a Common Cormorant (Phalacrocorax carbo),

British, deposited
;
a Straw-necked Ibis (Carphibis spinicoLis),

a 'Maned Goose (Bernicla jubata ) from Australia, an Elate

Hornbill (Buceros elatus) from West Africa, two Brown Mynahs
(Acridotkeresfuscus) from India, purchased.

OUR ASTRONOMICAL COLUMN
The Satellites of Saturn.—Mr. Marth has published

(Astron. Nack No. 2,328) his ephemeris of the five interior

satellites of Saturn, with the usual fulness of detaiL For Mimas
he now assumes accelerated motion, leaving it to be decided by
further observation whether this hypothesis is the correct one to

account for the discrepancies which have been recently remarked

between his predictions and observation in the case of this difficult

object. Mr. Marth’s times of greatest elongations of Mimas now
accord within o*2h. with those deduced from the circular elements

which we have adopted on several occasions for predictions in

this column, and which were founded upon a very approximate

discussion of measures at the Naval Observatory, Washington,

in the years 1874-77. Without some such hypothesis as

accelerated motion, however, these elements will not represent

the observations even as late as Lassell’s, and it has been only

with the view of facilitating to some extent the identification of

the satellite about this epoch that they have been from time to

time employed. They give the following times of elongations,

which may be compared with Mr. Marth’s :

—

East Elongations West Elongations

Aug. 30 ... 15 15G.M.T. Sept. 7 ... 15 30G.M.T.
31 . 13 52 o ... *4 7

Sept. 1 ... 12 29 9 - 12 44
2 ... 11 6 11 21

3 ... 9 43 1
11 - 9 58

The Binary-Star a Centauri.—Mr. Tebbutt communi-
cates to the Observatory measures of this object made at Windsor,
N.S.W., in the first half of the present year ; duly weighted the

mean result is

1880*311 ... Position, 186**53 ; Distance, 5"*l6.

Dr. Doberck’s elements give the angle less by 2°*9, and the

distance also less by o"*2i. An able investigation on the parallax

of this star, with a new determination of the orbit by Mr. W. L.
Elkin of Strassburg has just appeared.

The Great Comet of 1880.—Dr. B. A. Gould, the

director of the National Observatory of the Argentine Republic

at Cordoba, has passed through London during the last week.

He describes the appearance of the Southern Comet of February,

of which he has put upon record the longest series of observations

as involving very great difficulty in fixing accurate positions with

the telescope, while with the naked eye there was an equal diffi-

culty in saying where the tail originated, there being no nucleus,

or head, to use the old term, worthy of the name.

If a systematic search for comets had been organised ia the

southern hemisphere (shall we say had southern astronomersbeen
so far ahead of their northern confreres l) possibly the comet
might have been detected before perihelion, and some most
interesting results would have accrued. The reader may perhaps
like to see the track which the comet must have followed In its

approach to the sun, which the subjoined places will sufficiently

indicate :

—

xah. G.M.T.
Right

Ascension
Declination

Distance
from Earth. * 582.

1879, Dec 28 51*0 -735 .. 0630 .. jtj

1880, Jan. 2 .. 91 •• 69'S .. 0*611 ST*

7 .. 346*3 •• • 599 .. 0*621
,

12 334‘8 - . 48*8 .. 0*660
, „ a®'

17
32

.. 327’4 •

.. 321*1

38*2

. -28 5 .. 0*^24 V

The last column contains the values of^ %*
questionable application in this instance.

u

^
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AERAGMENT OF PRIMEVAL EUROPE
\ITHEN the history of the growth of the European” am is traced backward through successive geo-
logical periods, it brings before us a remarkable per-
sistence of land towards the north. The stratified
formations bear a generally concurrent testimony to
the existence of a northern souxfce whence much of
their sediment was derived, even from very early geo-
logical times. In their piles of consolidated gravel, sand,
and mud, their unconformabilities and their buried coast-
lines, they tell of some boreal land which, continually
suffering denudation, but doubtless at intervals restored
and augmented by upheaval, has gradually extended over
the whole of the present European area. The chronicles
of this most interesting history are at best imperfect,
and have hitherto been only partially deciphered. They
naturally assume an increasingly fragmentary and obscure
character in proportion to their antiquity. Nevertheless
traces can still be detected of the shores against which
the oldest known sedimentary accumulations were piled.

The Shores have of course been deeply buried under the

deposits of subsequent ages. But the whirligig of time
has once more brought tnem up to the light of day by i

stripping off the thick piles of rock beneath which they
j

have lain preserved during so vast a cycle of geological re-

volutions. I shall here describe a fragment of this earliest

land, and allude to some of the geological problems which
it suggests.

In the north-west of Scotland, along the seaboard of
the counties of Ross and Sutherland, a peculiar type of
scenery presents itself, which reappears nowhere else on
the mainland. Whether the traveller approaches the
region from the sea or from the land, he can hardly fail

to be struck by this peculiarity, even though he mav have
no specially geological eye for the discrimination of rock-
structures. Seen from the westward or Atlantic side,

as, for example, when sailing into Loch Torridon, or
passing the mouths of the western fjords of Sutherland-
shire, the land rises out of the water in a succession of
bare rounded domes of rock, crowding one behind and
above another, as far as the eye can reach. Not a tree
or bush casts a shadow over these folds of barren rock.
It might at first be supposed that even heather had been
unable to find a foothold on them. Grey, rugged, and
verdureless, they look as if they had but recently been
thrust up from beneath the waves, and as if the kindly
hand of nature had not yet had time to clothe them with
her livery of green. Strange however as this scenery
appears when viewed from a distance, it becomes even
stranger when we enter into it, and more especially when
we climb one of its more prominent heights and look
down upon many square miles of its extent. The whole
landscape is one of smoothed and rounded bosses and
ridges of bare rock, which, uniting and then separating,
inclose innumerable little tarns (Fig. 1). There are no
definite lines of hill and valley ; the country consists, in

fact, of a seemingly inextricable labyrinth of hills and
valleys, which, on the whole, do not rise much above, nor
sink much below, a general average level. Over this ex-
panse, with all its bareness and sterility, there is a singular
absence of peaks or crags of any kina The domes and
ridges present everywhere a rounded, flowing outline,
though here and there their outline has been partially
defaced by the action of the weather.
The rocks that have assumed this external contour are

the Fundamental, Lewisian, or Laurentiah gneiss, which,
as Murchison first showed, form the platform whereon the
rest of the stratified rocks of Britain lie. They do not,
nowever, cover the whole surface of these north-western

riS?Vir contrary
J they form a broken fringe from

Jdand °* Raasay, coming out boldly;

fe.fte northern ha& of its course, but

!

00*lwmt •wthern portion retiring chiefly towards 1

the heads of the bays and sea-lochs,and even extending
inland to the head of Loch Maree. The reason of tMs
want of continuity is to be found in the spread of
later formations over the gneiss. At the base of these
overlying deposits comes a mass of dark red madsfone
and conglomerate (classed as Cambrian by Murchison
and his associates), which, in gently inclined or horizontal
strata, sweeps across the platform of gneiss, rising here
and there into solitary cones or groups of cones fully

3,400 feet above the sea. No contrast in Highland
*

scenery is more abrupt and impressive than that between
the pound occupied by the ola gneiss and that covered
by this overlying sandstone group. So sharp is the line

of demarcation between the two tracts that it can be
accurately followed by the eye even at a distance of
several miles. Where the sandstone supervenes, the
tumbled sea of bare grey gneiss is succeeded by smooth
heathy slopes, through which the flat or gently-inclined
parallel edges of the beds protrude in successive lines

of terrace. As the ground rises into conical mountains,
the covering of heather grows more and more scant, but
the same terraced bars of rock continue to rise even to
the summits, so that these vast solitary cones, standing
apart on their platform of gneiss, have rather the aspect
of rudely symmetrical pyramids than the free, bold sweep
of crag and slope so characteristic of other Scottish

mountains.
The depth of these sandstones must amount to several

thousand feet Even in single mountains a thickness of
more than three thousand four hundred feet can be taken
in at a glance of the eye from base to summit. Yet when
this massive formation is followed along the belt of
country in which it lies it is found to thin out rapidly and
even for some distance to disappear. Such a disappear-

ance might arise either because the formation was not
continuously deposited or because it was unequally worn
down before the next formation was accumulated upon it.

Evidently the solution of this question will have an
important bearing on any reconstruction of the early

geography of the region.

Above the red sandstones and creeping across them
transgressively lies the deep pile of white quartzites,

limestones, and schists which Peach’s discovery or

recognisable fossils in them at Durness showed to oe of
Lower Silurian age. Another well-marked contrast of

scenery is presented where these rocks abut upon those
just described. The quartzites rise into long lines of bare
white hills which, as the rock breaks up under the influ-

ence of the weather, are apt to be buried under their own
dibris even up to the summits. Here and there outlying

patches of the white rock may be seen gleaming along the
crests of the dark sandstone mountains like fields of snow
or nascent glaciers. Quartzites, limestones, and schists

dip away to the east and pass under the vast series of
younger schists which form most of the rest of the Scottish

Highlands. This order of succession, first established by
Murchison, can be demonstrated by innumerable lines of

natural section. 1 have myself traced it through the

mountainous country from Cape Wrath to Skye, and in

many traverses across Sutherland and Ross. I have
sougnt for evidence of the reappearance of the old or

fundamental gneiss of the north-west, and have rans&pked

every Highland county in the search, but have never
found, the least trace of that rock beyond its limits in

Sutherland and Ross. Its distinctive gneisses and other
crystalline masses, so wonderfully unlike anything else in

the Highlands, never reappear to the east And-theO*
strange mammillated, bossy surface is found in the north-

west alone.
J

To realise what the appearance of the
present surface means we must bear was

first buried under Several thousand feet Of:<SgHg|toite»
that the area wa* then farther
pile of sediment was deposited mI . K
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lands have been formed, that these sedimentary accumu- was once more ridged up. and gradually

uSlMfr-howmany thousand feet thick we cannot yet superincumbent load of rock, nowjtf ---

aegHrere subsequentvover the Hightad «ea campled
and metamorphosed into crystalline schists, and that h There is

Busily towards the west the ancient platform of gneiss

and
•

gradually hared of its
- —-jt—> -* u«w+v jone

ircions 01 it nave uccu uuw »wi« Mawrir* ^TkZ .

There is thus a special historical interest tlnsnraf-

iment of the old gneiss country. It is .a JJOrtWft of the



presented by the gneiss, A very slight examination
shows that every dome and boss of rock is ice-worn. The
smoothed polished and striated surface left by the ice of
the glacial period is everywhere to be recognised. Each
hummock of gneiss is a more or less perfect roche
montonnte Perched blocks are strewn over the ground
by thousands. In short, there can hardly be anywhere
else in Britain a more thoroughly typical piece of
glaciation.

An obvious answer to the question of the origin of the
peculiar configuration of this gneiss country is to refer it

to the action of the last ice-sheet which covered Britain.
That the gneiss was powerfully ground down by that ice

landshire is comparatively small. As shown in Fig. I it

rises somewhat steeply from the west, its chief area and
drainage lying towards the east I have visited those
tracts of the Highlands where the rocks approach nearest
to the type of the ancient gneiss, and where die conditions
have been most favourable for intense glaciation. No
more promising locality for a comparison of this kind
could be found than the deep defiles of Glen Shiel and
Kintail. The rocks have there been extremely meta-
morphosed and have been exposed to the action of ice

descending from some of the highest uplands in the West
of Scotland. Yet we look in vain among them for any

.

semblance of the bare bossy surface of the old gneiss.

A further difficulty arises when
we reflect that in the general
erosion of the country the gneiss,
being covered by later formations,
would be the last to be attacked,
and in so far as it was so covered,
must have been exposed to the
erosive action of the ice for a
shorter time than the overlying
rocks. We might therefore have
presumed that instead of being
more, it would have been less

trenchantly worn down than these.

Its great toughness and durability,

which have enabled it to retain the
ice-impress so faithfully, must have
given it considerable powers of
resistance to the grinding action
of the glacier.

Every fresh excursion into these
northern wilds has increased my
difficulty in accounting for the
peculiar contours of the gneiss
ground by reference merely to the
work of the Glacial period. A
recent visit, however, seems at last

to have thrown some light on the
matter. I had long been familiar
with the fact that the platform of
gneiss on which the red sandstones
and conglomerates were laid down
abounded in inequalities even at

the time of the deposit of these
2 strata. Its uneven surface rose
here and there into high ridges

and cones, of which Stack is a
diminished representative, and
sank into depressions now occu-
pied by thick masses of sandstone.
But I have lately observed that

not only do these larger features

pass under the sandstone, but that

the minor domes and bosses of
gneiss do so likewise. On both
sides of Loch Torridon, for exam-
ple, the hummocky outlines of the

Fift. 3.—View of outlier of Cambrian breccia and *andstone among gneiss hit's near Gairloch. gneiss can be seen emerging from
under the overlying sandstones

is sufficiently manifest. But if the peculiar bossy surface (Fig. 2). On the west side of Loch Assynt similar
is to be thus explained we are confronted by the difficulty junctions are visible. But some of the most impressive
that the ice must have acted far more effectively on the sections occur in the neighbourhood of Gairloch. Little
gneiss than on any other rock in the region. Yet there more than a mile to the north of the church the road to
is nothing in the configuration of the ground to make the Poolewe descends into a short valley surrounded with
erosion greater on the gneiss than on the red sandstone gneiss hills. From the top of the descent the eye is at
or quartzites and schists. The same side of a sea-loch once arrested by a flat-topped hill standing in the middle
may be seen to present slopes both of gneiss and sand- of the valley at its upper end, and suggesting some Idnd
stone

; the gneiss is always worn into smooth domes, of fortification
;
so different from the surrounding hum-

nages, and hollowji
; but the sandstone retains its parallel mocky declivities of gneiss is its level grassy ton, nanked

T°cky terrace. The difference is evidently not by wall-like cliffs rising upon a glacif-slope of amis and
Jtkcr' ibrasion of the gneiss. The herbage (Fig. 3). Closer examination shows that the little-

or high ground above the gneiss platform in Suther- eminence is capped with a coarse «44ish breccia made.
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up of fragments from the surrounding gneiss. The
stones in this deposit are for the most part perfectly

angular, and are sometimes stuck on end in the mass.

underwent but little re-arrangement after they were

thrown down, though occasional lenticular seams of red

sandstone running through the rock serve to prove that it

is lying as a flat cake on the gneiss. My mend Mr.

Norman Lockyer accompanied me in the examination of

this hilt We searched long for a striated stone among
the component materials of the breccia, but the matrix

was'too firm to allow us to bare and extract any of the

pebbles or boulders. We traced, however, the characteristic

rounded bossy surface of the gneiss until it passed under
the breccia, and were convinced that, could the outlier of

breccia be stripped off, the same kind of surface would be
found below it as on the gneiss above and around. The
valley in which this little fragment of a once more exten-
sive deposit of breccia lies certainly existed as a hollow in

Cambrian times. From the narrowness of its present
outlet, which has been cut by the escaping streamlet, and
from the nature of the breccia, we may infer with some
plausibility that the hollow was filled with water, and may
have been a lake. It was almost certainly a rock-basin,
surrounded with hills of gneiss that had been worn into
undulating dome-shaped hummocks.

Behind the new hotel at Gairloch the ground rises
steeply into a rocky declivity of the old gneiss. Along
the base of these slopes tie gneiss (which is here a
greenish schist) is wrapped round with a breccia of re-
markable coarseness and toughness. We noticed some
blocks in it fully five feet long. It is entirely made up of
angular fragments of the schist underneath, to whicn it

adheres with great tenacity. Here again rounded and
smoothed domes of the older rock can be traced passing
under the breccia, as at a in Fig. 4. On the coast imme-
diately to the south of the new Free Church a series of

—Sections of the jujctlon of the fundamental gneiss and overlying Cambrian breccia. Gairloch.

instructive sections again lays bare the worn undulating
platform of gneiss, with its overlying cover of coarse
angular breccia (b in Fig. 4).

On these far northern shores, then, there still remain
fragments of the surface on which our oldest sedimentary
accumulations were deposited. These fragments are
found to bear in their smoothed hummocky contours a
striking resemblance to the surface which geologists now
always associate with the action of glacier-ice. There
can at least be no doubt that they are denuded surfaces.

The edges of the vertical and twisted beds of gneiss and
schist have been smoothly bevelled off. These rocks,

however, would never have assumed such a contour if

exposed merely to ordinary sub-aerial disintegration.

They would have taken sharp craggy outlines like those

which are here and there gradually replacing the ice-worn

curves of the roches moutonnles. They have certainly

been ground by an agent that has produced results

which, if they were found in a recent formation, would,

without hesitation, be ascribed to land-ice. The breccia,

too, is quite comparable to moraine-stuff. Without
wishing at present to prejudge a question on which I

hope yet to obtain further evidence, I think we have in

the meantime grounds for concluding that in the north-

west of Scotland there is still traceable a fragment of the

earliest known land-surface of Europe, that mis primeval
country had a smooth undulating aspect not unlike that

of the west of Sutherland at the present time, that it

contained rock-hollows, some of them filled with water,

that into these hollows piles of coarse angular detritus

were thrust, that around and beneath the tracks where
this detritus accumulated the gneiss was worn into dome-
shaped forms strongly suggestive of the operation of

land-ice, and that though the ice of the last Glacial Period
undoubtedly ground down the platform of gneiss, bared
as it was of the overlying formations, it found a surface

already worn into approximately the same forms as those
which it presents to-day. * Arch. Geikie

EXCRETION OF WA TER B Y LEA VES 1

TN the pamphlet referred to below Dr. Moll gives a detailed
A account of his investigations upon the excretion of drops of

,
water by leaves, of which an outline was given in the Botanische
Zeitung for January 23 of the present year.

The question with which he more especially deals is as to
whether this excretion is a function which is performed by all

leaves, or whether it is confined to such leaves only as possess

specially modified organs. The method which he employed in

his researches is to place the leaves under the most favourable

condition for the excretion of drops by diminishing as far as

possible their transpiration, and by supplying them with water.

Under ordinary circumstances the excretion of drops is due to

the action of the root-pressure ; but Dr. Moll substitutes for this,

In fiis experiments, the pressure of a column of mercury, in order

to have this important factor in the problem completely under
control
The results, which are of considerable interest, may be briefly

stated as follows : out of sixty plants experimented on, the

leaves of twenty-nine excreted drops without becoming injected,

that is, without their intercellular spaces becoming filled with

water; thirteen leaves became injected and excreted drops, and
eighteen became injected but did not excrete at all. It appears

that file age of the leaf has a very evident influence upon the

excretion of drops, for whereas the young leaves of a plant, such

as &mimcw nigra or Platanus occidentalism for instance, readily

.CHtttkdMpi without becoming injected, the older leaves of the

^ * ^Sywuetoya fiber^lYojjfMituydicidungand Injection bel BlAttem,”

same plant become injected and excrete scarcely at all. Under
these circumstances it is quite possible and even probable, as Dr.
Moll himself suggests, that of the eighteen plants the leaves of

which became only injected, some at least were capable of

excretion at an earlier period. It is only definitely stated of

Hedera, Syringa, and Taxus that their leaves do not excrete

at all.

As to the organs of excretion, it is effected in eight out of the

forty two cases by means of water-pores, but in four of these

cases it is effected also by ordinary stomata ; in eight other cases

it was found to be effected by stomata, and in three cases it took

place at portions of the surface which possessed neither water-

pores nor stomata. These last cases are carefully distinguished

by Dr. Moll from those in which an excretion took place over

the whole surface of the leaf in consequence of exces ive

pressure.

From these observations it appears that most leaves, at least

so long as they are comparatively young, are capable of excreting

water in drops when it is supplied to them in excess, and further,

'

s

that this excretion is effected by certain organs [Emissarien the

author calls them) which may be water-pores, or ordhftuy

stomata, or limited areas of the surface which are histologically*

undifferentiated. The effect of this excretion is to prevent tike

injection of the leaves when the root-pressure is greet, a con-

dition which would obviously interfere with the circulation of

in the intercellular spaces, and therefore with the function of tfcfe

leaf. Dr. Moll suggests that possibly some definite oorrelatino

exists between the presence of excretory organs and the irirtexot

of root-pressure in a plant; for instance, according to
("Flora,” 1S62), no root-pressure can be detecte&fn Coaifefc*, ;
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•ad the author has failed to find any excretory wgiai fai their

learn. It may be added, in conclusion, that these organs can
essrete not only water bat solutions of substances such as tannin,

and the juice of Phytolacca berries. Further, Dr.' Moll's ^obser-

vations tend to confirm the view that the wood is the channel by
which water is conveyed to the leaves from the roots.

SOCIETIES AND ACADEMIES
London

Royal Society, June 17.—“ On the Constants of the Cup
Anemometer,” by the Rev. T. R. Robinson, D.D., F.R.S., &c.

In a previous paper the author detailed experiments made by
attaching anemometers to a whirling machine, and the conclu-
sions to which they led. He was however doubtful of the

accuracy of the method, and proposed one depending on the

action of natural wind. He bos tried this, and he thinks success*

folly. Two instruments of the Kew type, differing only in

friction, were established 22 feet asunder on the roof of tbe house

and 16 feet above it : the number of turns mode by each, and
the time, were recorded by a chronograph, and from these, v and
tft the velocity in miles per hour of the centres of the cups was
known.
The friction of one of these (K) was constant ; that of the

other (E) was varied by applying to a disk on its axle Prony’s

brake, which was connected with a spring bahnee whose tension

was recorded during the time of experiment by a pencil moved
by clockwork. Thus the mean friction was obtained. It ranged
from 353 grains to 4,982.
The equation of an anemometer's motion is

V* + t/*-2Vwr-/=o
a

where V is the unknown velocity of the wind, a and x two
constants which are to be determined. Each observation gives

two equations in which there are four unknown quantities, for it

is found that the value of V changes from one instrument

to another. This is partly owing to eddies caused by the build-

ings, but also in mat measure to irregularity of the wind itself.

It is however also found that these wind-differences are as

likely to have + as - signs, and therefore it may be expected

that their sum will vanish in a large number of observations.

The ordinary methods of elimination fail here even to determine

with precision a single constant, and he has proceeded by
approximation.
Assuming the value of a given by the actual measurements in

his paper = 15*315 at 30^ and 32°for 9-inch cups, and that there

is no resistance as v* except that in. the equation, and assuming

an approximate value for x, we can compute V and V'. The
difference between these must be due to an error in x and to w
the wind error, and taking the sum of a series we have

S(V' - V) + Sw = A* X s(e-S); e being - V

\J **- *+4
*

az/*

If the observations are sufficiently numerous Sw — o, with the

assumed x + Ax thus found, recompute the V till the sura of

V' - V is insensible, and the final x will give V with a high

degree of probability. Twenty-one observations gave a value of

x considerably laiger than what was obtained with the whirling

machine, and of course the limiting factor (that when if is so
ft

large that may be neglected). It is for tbe Kew type 9" cups
O.V

24" arms = 2,831. In this series the differences are so evidently

casual as to show that neither a or x change with v.

With this x, K gives the true value of V at it ; therefore if

any other type be substituted for E' it is easy to find its x, for its

a is as area of cups, itsf is known, and assuming its xf and
computing as before, we get similarly its Ax. He tried five

different types and obtained very unexpected results, for he found
that the x varied as tame inverse function of tha diameter of the

cups and of the arms. He gives its values.

No. ». Original instrument it" cops 13*17 arms, 1*3880, limit 2*812

„ a. Kew m. m. m« 9 $t Ht » *W9» » a *
83 *

•» 3* 1, •» ~* «* 9 »> *•# ». •*

*» 4* *» m. m. m 9 „ I, it •*1488, 11 4®5*
**

I*
•» m Sfi*75* 11 **85^2* •• 3’4*J
»» ”•**•“* 4 m *0*67, n #*579®i »> 4*9S*

Ro. 6 is similar to No. 2, and it might be expected that their
cjwfwto would be equal. The cause of these differences is
P«tly the eddies caused by the cups being more powerful when

the arms are short, butttiU more the presence of high powers of
the arm and diameter occurring in fee expraerione of the mean
pressures on the concave and convex surfaces of thehemispheres.
In the present state of hydrodynamics we cannot assign these
expressions, but we know enough to See tbit sodh^wwera miy
be present.

As each type of anemometer has its own constants, the artthor
would suggest to meteorologists the propriety of confining them-
selves to one or two forms. For fixed instruments he considers

the Kew one as good as any, and would wish to aee it generally

adopted. For portable ones he has no experience except with
Casella’s 3" cups 6" arms, which he found very convenient; he
has not however determined its constants. Some selection of
the sort seems necessary if it is wished to have an uniform system
of wind-measures.

Entomological Society, August 4.—J, W. Dunning, M.A.,
F.L.S., vice-president, in the chair.—-Sir Sidney Saunders for-

warded for exhibition four living specimens of Rtosopis ruhtcola,

all stylopised females recently bred from larvae extracted from
briars received from Epirus, and contributed notes thereon.

—

Miss E. A. Ormerod exhibited a soft gall-like formation found
on Rhododendron ferrugineum

%
but believed to be of fungoid

growth.—Mr. Billups exhibited a specimen of Hiptaulacus vU~
Josus from Box Hill.—Mr. H. J. Elwes communicated a paper
on the genus Colias.—Mr. W. L. Distant read a paper entitled
“ Notes on Exotic Rhynchota,” with descriptions of new
species. ,

Vienna
Imperial Academy of Sciences, July 8.—The theory of

the galvanic element, by Prof. Exner.—Contributions to a know-
ledge of the eruptive rocks of the neighbourhood of Scbemnitz,
by Dr. Hussak.—Action of ammonia on isatin (third pfcrt), by
Dr. Sommaragua.—On a new hydrocarbon of the camphor
group, by Herr Kaehler and Dr. Spitzer.—On china-add, by
Dr. Skraup.—On the influence of concentration of the liquids

on the electromotive force of the Daniell dement, by Dr. Hep-
perger.—On the action of linear current variations on nerve*,

by Prof. Fleischl.

July 15.—River-fishes of South America, .and other ichthyo-

logical contributions, by Dr. Steindnchner.—Researches on the

influence of light on formation of Chlorophyll, with intermittent

illumination, by Drs. Mikosch and Stohr.—On the decompo-
sition of simple organic combinations by zinc powder (continued),

by Dr. Jahn.—Action of mercury-ethyl on iodides of hydrocar-
bons, and a new synthesis of acetylene, by Dr. Suida.—On the

compounds formed in action of ammonia and water on some
chinon-like derivatives of naphtol, by Prof. Ludwig and Dr.
Manthner.—Iron oxalate and some of its double salts, by Herr

j
Valenta.—On the decomposition of iron chloride and some]
organic ferrid salts in light, by Dr. Eder.—On the phenomena f
in Geissler tubes under external action (second part), by Prof. >

Reitiinger and Dr. Urbanitzky.—On the isomorphism of rhom-
bohedric carbonate and nitrate of sodium, by Herr Tschermak.
—Measurements of crystals of tellurium-silver, by Dr. Becke.—k

On the behaviour of some resins in distillation over zinc powder,
by Herr Botsch.—On saJigenin derivatives, by the same.—-On
compounds of the pyrrol series, by Dr. Ciamician.
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THURSDAY, SEPTEMBER, 2, 1880

THE CRUISE OF THE “KNIGHT ERRANT"

I
T was accepted by us as one of the general conclusions

from the temperature observations made on board

the Challenger that the normal vertical arrangement of

temperature in the ocean is somewhat in this wise. The
water is warmest at the surface ;

from the surface it cools

rapidly for the first hundred fathoms or so
;

it then cools

more slowly down to five or six hundred fathoms ; and
then extremely slowly to the bottom, where the minimum
temperature is reached.

I need not here enter into detail as to the causes of this

normal condition, which have already been fully discussed.1

I may state however, generally, that the temperature of

the upper strata is raised by solar radiation, .and its dis-

tribution is affected by currents and by many other local

causes ; and that the water which has been cooled down
in the polar seas until it has acquired a high specific

gravity, flows along the bottom and into the deepest

abysses to which it has access.

This normal vertical distribution of temperature is by
no means universal or even general

;
it exists only in

those parts of the ocean which arc continuous throughout

their entire depth with a polar sea. No ocean is thus

continuous with the Arctic Sea
;

a wide belt appa-

rently under these normal temperature conditions sur-

rounds the South Pole or the south polar land nearly

if not entirely, but the gulf-like northward extensions

of the water-hemisphere* the Atlantic and the Pacific,

show a distribution of temperature to a certain extent

abnormal, and in some seas which occupy more re-

stricted areas, the deviation from the normal conditions

is excessive. In oceans where the thermometer sinks

steadily from the surface to the bottom, that is to say,

in those under normal conditions, the bottom tempera-

ture at anywhere near 2,500 fathoms is a little below

the freezing point. The Atlantic Ocean is divided into

three areas
;
in one of these, an area extending from the

Antarctic Sea along the coast of South America to ten

degrees or so north of the Equator, the temperature sinks

at the usual rate to 3i°*5 F. at the bottom (2,900 fathoms).

In another, the eastern basin, extending along the coasts

of Europe and Africa, the temperature sinks steadily to

3S°*5 at a depth of about 2,000 fathoms, and this tempera-

ture extends to the bottom (3,150 fathoms)
; in the third

area, the western basin, off the West Indies and the coast

of North America, the temperature falls to 35
0
at 2,000

fathoms, and this temperature is again continuous to the

bottom (3,475 fathoms). As extreme instances of this

abnormal condition, in the Celebes Sea, which attains a
depth of 2,600 fathoms, the minimum temperature—38°*5

F.—is reached between 700 and 800 fathoms
;
the Banda

Sea, with a depth of 2,800 fathoms, reaches its minimum
temperature of 37

0 F. at 900 fathoms
; and the Sulu Sea,

which is at least 2,550 fathoms deep, has a uniform tem-

perature of 5a**5 F. from a depth of 400 fathoms to the

bottom.

1 11 Hydrographic Proceedings of the Voyage of -H.M.S. CkalUnger
Report on Temperatures by Stail?-Commander Tisard, R.N. (London, 1876) ;

“Tm Atlantic” by Sir C Wyville Thomeon, F.R.S., vol. u. p, 300, *t uf,
{Looted : MacmUkut and Co., 1877.)

Vol. XXII.—No. 566

The combined results of our soundings and serial tem-

perature determinations led us to conclude that those

ocean basins in which the water is of a uniform tempera-

ture from a certain depth to the bottom are inclosed

within a continuous barrier of a height corresponding to

the depth at which the fall in temperature ceases ; and
that consequently no water at a temperature lower than

the isotherm of that depth can pass into them. Suppose
such a barrier to rise, as it does rise, in the Atlantic

between the south-western and the eastern basins to a

height of 2,000 fathoms below the surface, a sounding on
the west side to the* depth of 2,500 fathoms close to the

barrier would give a temperature a little below 32
0
F.,

while the thermometer at the same depth on the other

side of tbe barrier would register 35°*5 F. In this way
we may have very different temperatures at the same

depth, close to one another and apparently under abso-

lutely similar circumstances, and from our experience we
should be inclined to accept the existence of continuous

barriers as the almost universal explanation of such

phenomena

.

Of course any generalisation such as I have indicated

partakes more or less of the character of a speculation.

It is impossible to trace out the entire line of the barrier

limiting an ocean basin and to prove its continuity.

In discussing this matter during the cruise of the Chal-

lenger, Staff-Commander Tizard and I had often in our

minds the singular instance of contiguous areas of widely

different temperature conditions which had been examined

by Dr. Carpenter and myself in the Lightning and the

Porcupine in the years 1868 and 1869.

In the channel between the north coast of Scotland and
the Shetland Islands, and the banks and islands of the

Faroe group, the average maximum depth is from 500 to

600 fathoms. An abrupt line of demarcation divides this

channel into two portions, one of which my colleague Dr.
Carpenter called the cold and the other the warm area. 1

The temperature of the water to a depth of 200 fathoms
is much the same in the two areas

; in the cold area^

which occupies nearly the whole of the channel, extending

in a north-easterly direction from a line joining Cape
Wrath and the Faroe fishing banks, the temperature at

250 fathoms is 34
0

F., and 30°*5 at the bottom (640

fathoms)
;
in the warm area which stretches south-west-

wards from the same line, the thermometer registers

47
0 F. at 250 fathoms, and 42

0
F, at the bottom (600

fathoms).

When the phenomenon was first observed, we concluded
than an indraught of cold water, passing southwards from
the Spitzbergen Sea, welled into the Faioe Channel, and
was met at its mouth and banked in by the north-easterly

extension of the Gulf Stream, forming along the line of
contact and partial mixture a “cold wall,’* comparable
with that described as occurring in the Strait of Florida
between the cold water of the Labrador Current and the
Gulf Stream near its origin. This view however pre-

sented many difficulties, and on reconsidering the matter

I.S., of DndgiAg

Professor of Natural "History in Queen's College, Belfast IjProcttdint* of
the Royal Society of London, vol. xviiA "Preliminary Rr.port of dm
Scientific Exploration of the Deep Sea in ILM. Surreying-vtseel PirrrwrffHi
during the Summer of 1869, conducted by Dr. Carpenter, vJP.R. SL. iK 7

T
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it now seemed certain that if out generaSu&km with

rtgand to the cause of great differences in bottom tem-
peratures within short distances be correct! a submarine
ridge rising to within about 200 fathoms of tbe surface

must extend across the mouth of the r-hannrl betweenthe
coast of Scotland and the Faroe banka We recognised
this as a test case which we might probably be able to

examine thoroughly
f as it was within our easy reach and

on a sufficiently small scale
; and I determined to take

the first opportunity of making a careful survey of the
channel with Capt. Tizard’s co-operation, if possible

before tbe Challenger temperature results were finally

discussed.

I was prevented by various circumstances from taking

any active steps in this direction until last year, when the

Hydrographer of the Admiralty kindly consented to

arrange another opportunity for sounding the Faroe
Channel. I was obliged again to postpone the under-

taking on account of a severe illness, and it was not until

the early part of the present summer that I felt well

enough to renew my application. I then wrote the

following letter to the Hydrographer :

—

u Dear Captain Evans,—As you are aware, during
our cruise in H.M.S. Lightnings in the year 1868, Dr.
Carpenter and I found to our surprise that the channel
between the Faroe Island and the coast of Scotland con-

sisted of two very distinct * areas,* the deep water in the

two divisions differing in temperature to a marked degree.

Consequent upon the difference of temperature, the faunre

of the two areas were also different The 1 warm ’ area

was separated from the ‘cold* by a distinct line of de-

marcation running apparently from about Cape Wrath
past the Island of Rona, and as far as the southern Faroe
fishing banks. During the voyage of the Challenger we
met on many occasions with an abrupt change in the

deeper temperatures along a definite line, and we arrived

at the general conclusion that the phenomenon depended
in all cases upon the interruption of the flow of an under-

current by a raised submarine ridge. The instance

between Scotland and Faroe still, however, remains the

most conspicuous as well as the most accessible, and it is

very important for us before concluding the Report of tbe

Challenger Expedition, to have an opportunity of checking

with our greatly increased knowledge our earlier observa-

tions.
:t
I have carefully considered what would be the

minimum amount of work required for this purpose, and 1

now write to ask if you could, with the sanction of their

Lordships, authorise Capt. Tizard, now surveying on the

west coast, to ran north to Stornoway and sound out the

line indicated. This would occupy a month, or perhaps

a little more.
u As remarkable differences in the distribution of marine

animals accompany these differences in temperature, I

should greatly regret if we had not a few casts of the

trawl on each side of the line, but any additional expense
involved for this purpose I will gladly meet. 1 regret

greatly that my present stole of health prevents my com-
mitting myself to accompany the vessel during the whole
time, but I will be at Stornoway during the survey, and
my chief assistant, Mr. Murray, is prepared to go. I

should think that about the miadle of July would be the

best time for the trip, if that time would be convenient
Trusting for your assistance to the kind interest you have
always taken in our work, believe me very truly yours,

*C. Wyville Thomson"

1 give this letter in full to show that our anticipations

were very definite,, although .ft# wore founded.. entirely
upon the comparison of serial temperature soundings.

Their Lordships agreed to my proposal, andon July
22, 1880, 1 joined the Knight Errant at Oban, and
proceeded to Gairloch, and thence to Stornoway, where
we arrived at mid-day on Saturday, the 24th, The weather
was delightful, and the Minch as smooth as glass ; when
we reached Stornoway, however, thebarometer had begun
to fall, and continued sinking steadily with a rising breeze

from the north-east. After coaling on Monday forenoon,

the vessel left Stornoway Harbour at 1 p.m. with a rather

unfavourable weather forecast. I meant to have gone
with her on this trip but I was advised to give up the

idea, and the civilians who accompanied Capt. Tizard

were Mr. Murray, our indefatigable assistant Mr. Frederick

Pearcey, with my son as a supernumerary. Taking the
island of North Rona as a point of departure, during
Tuesday the 27th, and Wednesday the 28th, the Knight
Errant ran a sectional line of soundings, the distance

between the soundings averaging ten miles, between the
shallow water on the Scottish coast and the bank to the

south-west of the Faroe Islands. Fourteen soundings

on this line gave the following depths and bottom tem-

peratures :

—

1

Depth,
fathom*.

88 ..

Temp.

49 'S 8

Depth.
fathoms.

.. 405 ••

Temp.

. 4<>’o

2 .. 178 .. 496 9 •• 355 • • 43*
3 .. 400 .. 45'8 10 .. 270 . • 43*5

4 .. 560 ..
• 4S'2 11 - 335 • . 41 0

5 .. 540 -
.

46*0 12 » 245 . .
41*8

6 .. 300 ..
• 47 '5 13 .. 120 . - 47*5

7 .. 305 - •
46 '5 14 .. 130 . 46*0

The line was therefore entirely to the warm areas and no
perceptible amount of water from the cold area could be
shown to pass in this direction towards the Atlantic.

Capt. Tizard then proceeded a little way to the north-

eastward, and commenced running a second line, parallel

to the first and about eight miles from it, back towards

the Scottish coast. Soundings were continued on the

second line at the same average distances as before on

Wednesday and Thursday morning, when, the barometer

falling rapidly and the sea running high with a gale

from the north-east, it was thought prudent to bear up

for Stornoway, which they reached on Friday after a

somewhat anxious twenty-four hours.

On Tuesday, August 3, the weather looking somewhat

better, the KnightErrantly Stornoway and carried a sec-

tional line north-north-west from Rona towards the last

sounding
;
they completed the second line of soundings

on the evening of Wednesday, the 4th inst. On this line p
twelve soundings gave depths and bottom temperatures j
according to tne lunuwmg iauie

I

Depth,
fathoms,

... 370 .»

Temp.
0

35*5
l

9

Depth,
fathoms.

... 285 .,

Temp.
0

45*
2

3

... 375 -

... 375 -

... 285 ...

31*0

31*0 ::: Jg ::

489
46*0

4 32*5 10 ... 202 48 a

5 ... 210 ... 47 *o II ... 145 .. 49'S
6 ... 260 ... 47*5 12 ... 93 • 50*0

All these soundings therefore, with the exception ofNos. i
f

2, and 3, which were across the ridge in the cold area, and

No. 9, which was in the deep water of the warm area
%

gave a depth of under 300 fathoms,and ere consequently

on the ridge.



Stft, *, xS8<x] NATURE 4A7.

* {feAitgRit.JP foe Knight Errant went oat kgain and

got several fairly sueoessfulhauls ofthe trawl nd a aerial

temperature-sounding in the *warm area, returning on

Thursday the nth, and she left Stornoway for die fourth

rime on Monday, August 16, when the party landed on

Rona and gave it a cursory examination. They then

steamed towards the deep water of the cold area, and on

Tuesday the 17th they trawled successfully, and took a

serial temperature-sounding in 540 fathoms. They re-

turned to Stornoway for the last time on the evening of

Thursday, and left on the following day for Greenock,

where they arrived on Monday, the 23rd.

The observations made by Capt Tizard in the Knight
Errantbawt fully corroborated the results ofthtLightning

and Porcupine as to the facts of the abnormal distribution

of temperature in the Faroe Channel. They have also

established the existence of a submarine ridge rising to

within 300 fathoms of the surface, in the position in

which such a ridge is required to satisfy the conditions of

the doctrine of the interference of continuous barriers

with the distribution of deep-sea temperatures. Thus far

they may be regarded as entirely successful.

The highest line of the ridge has probably not been

found, and the details of temperature have yet to be
traced out more accurately along the line and for a short

distance on either side. I consider that it would be of

the greatest interest to work this case out fully as a

striking example, within a few miles of our own shore,

of a physical phenomenon of importance from its wide

occurrence.

The Knight Errant was found quite unsuitable for

such work
;
a small steamer of ordinary strength, with

stowage for coals for a fortnight's steaming, and with

sails to enable her to lie to in a breeze, could do all that

i«*required within a month or six weeks of the ordinary

variable weather of these seas.

Although the solution of this temperature problem was

the principal object of this summer's trip, I wished greatly

to- make some additional observations on the nature of

the faunae on the two sides of the ridge, and I was espe-

cially anxious to procure some fresh specimens of sponges*

as material for the structural part of the memoir in which

I am engaged with Prof. Franz Eilhart Schultze on the

Hexactinellidae of the Challenger Expedition.

The Admiralty declined to give us any material assis-

tance in this direction, but they allowed me to take the

gear dn board and to get a cast of the trawl or dredge in

the intervals of sounding, or when the sounding work

was over. I accordingly provided 1,000 fathoms of 2J

inch dredge-rope and other necessary appliances, and

Messrs. Henderson, ship-builders, Glasgow, kindly lent

us an excellent steam-winch, which was fitted on deck

and was of the greatest service both in sounding and

trawling. Owing to the boisterous weather and insuffi-

ciency of the vessel, this part of our undertaking was not

very successful I got none of the coveted sponges, but

two or three hauls of the trawl were taken in each area,

and k number of highly-cbaracteristic abyssal forms were

procured, including some deep-sea fishes, several crusta-

cean^ and a number of gigantic pycnogonids, some in-

temsting echinoderms, including Porocidaris, Astheno-

soma, Phortnosoma, Pourtalesia, Rhizocrinus, and others

;

some corals, and many curious rhizopods. As the vessel

has not yet returned, I ttJse,. these names-
Murray's rough notes. * -1 ^ « J
Enough has been done to give further'evidence^ if auA

were needed, that a small district the norihem alqpe
of the coast of Scotland will afford a richer harvest to a
properly-organised dredging-excursion than perhaps any
other spot on the earth. The whole area is singularly
productive, and it is bisected by a narrow line, on the
one side of which the warm sea at a depth of 500 to 600
fathoms vies in abundance and variety of abyssal forms

with the favoured patches off Inosima and Zebu*, while
on the other side of the line, within > distance of a few
miles, we find an epitome of the fauna of the depths rf
the Arctic Sea. C. Wyville Thomson. •

LETTERS TO THE EDITOR
[The Editor does not hold himselfresponsiblefir opimons/xpressed

by his correspondents. Neither can he undertake to return, or
to correspond with the writers of, rejected manuscripts. No
notice is taken of anonymous communications,

[The Editor urgently requests correspondents to keeplheir letters as
short as possible. The pressureon his space is so great that it

is impossible otherwise to ensure the appearance even of com*

munications containing interesting ana novelfacts.]

A Fragment of Primeval Europe
The paper in Nature, vol. xxii. p. 400, by Prof. Archibald

Geikie, on the glacial phenomena of the north-west coast of
Scotland, contains on many points a most true and graphic
description of a most peculiar and a most interesting country.
But I demur to its accuracy on one of the main features to which
he refers. The amount of glaciation on the hills of Laurentian
gneiss, as represented in the sketch on p. 401, is inordinately
exaggerated. I know that country well, both in its general
aspect and in its details, and no part of it presents such a scene
of symmetrically rounded hills, like the huts of Cadres in Zea-
land, as that depicted in the sketch.

It is true that all the lower hills are more or less strongly
glaciated. But they arc also full of low cliffs, and precipitous
rocks upon the sides of the glens, and the whole character of the
glaciation is such as to suggest the action of heavy floating ice
such as that of the “ Talreocrystic Sea,” and which acted only
upon surfaces specially exposed.
Ben Stacie, which is 2,364 feet high, and is composed of the

same rock, is not rounded at all, and on the north-west face is

full of great precipices along which no glaciation can be seen.
It is perfectly true that the same glaciation which is common

on the exposed surfaces of the gneiss cannot be traced on the
Cambrian sandstones which overlie it. But this is probably due
to the obliteration of the ice-marks by subsequent atmospheric
action, which tells rapidly and powerfully on the sandstones,
whilst it is almost inoperative on the intensely hard and tough
Laurentian gneiss.

That this is the true explanation of the difference now pre-

sented by the two rocks, is evident from the fact that the next
rock in the ascending series, namely, the white quartzites, do retain

surfaces in abundance which are splendidly glaciated. I know
no spot in Scotland where the polished surfaces due to glaciation
are seen on a greater scale than on the top of the white quartzites
which cap the mountain of Queenaig in Assynt. This k a
classical area in geology—a sketch of it forming the frontispiece
of Murchison's “Siluria.” The road from Inchnadamf to
Kylescue and Scourie passes over a plateau formed of this
quartzite, and the beds of white rock, highly glaciated, shine for
miles through the heather.

The glaciation which left these surfaces must have passed over
the sandstones also. But the rock was not of a material cafca*

lated to retain the marks. 'U

Nevertheless I am not prepared to deny that poasibly foe
gneiss of Sutherland may have been doubly glaciated—-once fe
foe glacial epoch as hitherto known to geology, and also at ample
former epoch inconceivably remote, when similar.,

had prevailed,
^

If well glaciated surfaces of foe gneiss can be distinctly trace#
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passing under the Cambrian conglomerates, such evidence would
go a great way. I have examined some spots where the
Cambrian conglomerate has left cakes sitting on the gneiss, and
at these spots I should say decidedly that there was no proof of
the glaciation of the subjacent rock.
That there may be such evidence at other points is very

possible ; and if Mr. Geikie can establish it he will have made a
discovery of high interest in geology. Argyll
August 27

New Red Star

Mr. Ormond Stone, writing from Mount Lookout, U.S.,
lately informed me that on August 6 he found a very red star,

6*5 mag. in 19b. 10m. ±, and - 16
0

7' db. I observed it last

night, when it appeared, according to my estimation, of no more
than 7

*

5“$ magnitude. In colour it ranks among the most
remarkable red stars, and as it is also, very probably, a variable,

I would recommend it to the close attention of observers. It

agrees approximately in R. A. with the well-known variable
T Sagittarii, but differs in more than a degree of declination
from that star, of which I find the place i;: my Red Star Catalogue
to be a, 19b. 9m. 19s.

; and 8,
- 17*’ io'*7 for 1SS0. In about

that position last ni"ht I found a small colourless star not more
than 10 or 11 magnitude. John Birmingham

Millbrook, Tuam, August 29

Locusts and Coffee Trees

Mr. S. B. O’Leary of this city has favoured me with
extracts from a letter written by a relation of his residing on a
plantation near Antigua-Guatemala, and containing information
about the locust-plague, by which lately the crops of Indian
corn and a great many coffee plantations in that country have
been destroyed. The insect is called Chapulin ( Gryllus miles

,

Drury ?), and appeared first in the department of Chiquimula,
in the eastern part of Guatemala, close to Honduras. Thence
it spread over all the warmer parts of the Republic, avoiding
the higher and cooler regions. The loss must be very con-

siderable; one gentleman, Don Gregorio Revuelto, in the
department of Suchitepeque, lost in one night 70, OCX) trees,

without there being left one single leaf. In April a swarm,
supposed to be four leagues broad and about 300 metres long,

approached the estate belonging to the writer of the letter, but

fortunately could be partly driven away with noise and smoke.
The.c facts are interesting, as it has not been observed

hitherto that locust-,, in such a degree, attack the coffee-tree.

Caracas, August 2 A. Ernst

Intellect in Brutes

A very interesting instance of animal intelligence has been
recently reported in one of our newspapers, and may appear

sufficiently remarkable to merit more extended notice. A large

and destructive fire lately took place upon the shores of the

East River opposite to New York, between which city and Long
Island this channel passes. The occasion was the spread of*

naphtha from a burning oil-ship, which instantly became a trail

of fire from which the flames swept into well-filled lumber-yards

covered with pine boards, and thence to the loaded barges which
lined the docks along the river front, and extended up the banks
of a small neighbouring creek.

By the rapid and uncontrolled advance of the conflagration

over this wide area the families and occupants of the barges and
in the lumber-yards were driven away and forced to seek safety

in flight. A Newfoundland doe belonging to the grounds, and
at that time roaming amongst the lanes of lumber, found him-
self imprisoned by a swiftly-contracting arc of flame, with the

river on one side as the single avenue of escape. Unlike the

beasts in the notable dilemma of Baron Mnnchausen, these

opposed elements refused to leap over the back of their prey,

and, extinguishing each other, permit him to escape.

The dog jumped into the water and headed for the opposite

(the New York) shore. Although pursued by men in boats and
lured by cries and calls from the shores, he steadily kept on his
course, and after a long and difficult trip landed on the New
York side of the water. From the shore he reached one of the
avenues which run lengthwise through New York, and finally I

found his way to the 34^ Street ferry, which lay at a consider. 1

able distance below the point of his landing. The dog, follow-

ing the lumber-waggons, had often crossed from one shore to

the other by means of this ferry, and now recognised in Ms
present extremity, he easily*secured a single passage.

Once returned to the Long Island side, he regained his old

quarters, having by this circuitous route baffled the fire and
regained his home, L. P. GRATACAP
Amer. Mus. Nat. Hist., N.Y., August 14

Chatrl, Jersey, must send a more precise address.

THUNDERSTORMS 1

III.

THE name thunderbolty which is still in use, even by
good writers, seems to have been introduced in

consequence of the singular effects produced when
lightning strikes a sandhill or sandy soil. It bores a hole
often many feet in length, which is found lined throughout
with vitrified sand. The old notion was that an intensely

hot, solid mass, whose path was the flash of lightning,

had buried itself out of sight, melting the sand as it went
down. It is quite possible that this notion may have
been strengthened by the occasional observation of the
fall of aerolites, which are sometimes found, in the holes
they have made, still exceedingly hot. And at least

many of the cases in which lightning is said to have been
seen in a perfectly clear sky are to be explained in the

same way. Every one knows Horace's lines

—

“ Diespiter

Igni corusco nubila dividens

Plerumque, per purum tonantes]

Egit equos volucremque currum.”

But Virgil's remark is not so commonly known. He is

speaking of prodigies of various kinds, and goes on

tl Non alias coelo ccciderunt plura sereno

Fulgura
;
nec diri totiefr arsere cometae.**

It is very singular that he should thus have associated
comets and meteorites, which quite recent astronomical
discovery has shown to have a common origin.

Another remarkable peculiarity, long ago observed, is

the characteristic smell produced when lightning strikes a
building or a ship. In old times it was supposed to be
sulphurous

;
nowadays we know it to be mainly due to

ozone. In fact, all the ready modes of forming ozone
which are as yet at the disposal of the chemist depend
upon applications of electricity. But besides ozone, which
is formed from the oxygen of the air, there are often pro-
duced nitric acid, ammonia, and other compounds derived
from the constituents of air and of aqueous vapour. AH
these results can be produced on a small scale in the
laboratory.

Hitherto I have been speaking of lightning discharges
similar in kind to the ordinary electric spark, what is

commonly calledforked or zig-zag lightning. Our nomen-
clature is very defective in this matter, and the same may
be said of the chief modern European languages. For,

as Arago remarks, by far the most common form of

lightning flash observed in thunderstorms is what we have
to particularise, for want of a better term, as sheet-

lightning. He asserts that it occurs thousand-fold as

often as forked lightning
;
and that many people have

never observed the latter form at all 1 It is not at all

easy to conceive what can be the nature of sheet-lightning,

if it be not merely the lighting up ofthe clouds by a flash of
forked lightning not directly visible to the spectator. That
this is, at least in many cases, its origin is evident from
the fact that its place of maximum brightness often takes

the form of the edge of a cloud, and that the same cloud-

edge is occasionally lit up several times in quick succes-

1 Abstract of a lecture, dellrxai in the City Hall, Glasgow, by Prof. Tak.
Continued from p. 366.
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sion. You will remember that we are at present dealing

with the appearances observed in a thunderstorm, so that

I do not refer to that form of sheet-lightning which com-
monly goes by the name of summer-lightning, and which

is not, audibly at least, followed by thunder.

The next remarkable feature of the storm is the thunder,

corresponding, of -course, on the large scale, to the snap

of an electric spark. Here we are on comparatively sure

ground, for sound is very much more thoroughly under-

stood than is electricity. We speak habitually and with-

out exaggeration of the crash of thunder, the rolling of

thunder, and of a peal of thunder; and various other

terms will suggest themselves to you as being aptly em-
ployed in different cases. All of these are easily explained
byknown properties of sound. The origin of the sound is in

all cases to be looked for in the instantaneous and violent

dilatation of the air along the track of the lightning flash,

partly, no doubt, due to the disruptive effects of electricity

of which I have already spoken, but mainly due to the
excessive rise of temperature which renders the air for a
moment so brilliantly incandescent. There is thus an
extremely sudden compression of the air all round the
track of the spark, and a less sudden, but still rapid, rush
of the air into the partial vacuum which it produces.
Thus the sound-wave produced must at first be of the
nature of a bore or breaker. But as such a state of motion
is unstable, after proceeding a moderate distance the
sound becomes analogous to other loud but less violent

sounds, such as those of the discharge of guns. Were
there few clouds, were the air of nearly uniform density,

and the flash a short one, this would completely describe

the phenomenon, and we should have a thunder crash or

thunder clap according to the greater or less proximity of

the seat of discharge. But, as has long been well known,
not merely clouds but surfaces of separation of masses of

air of different density, such as constantly occur in thun-
derstorms, reflect vibrations in the air

;
and thus we may

have many successive efchoes, prolonging the original

sound. But there is another cause, often more efficient

than these. When the flash is a long one, all its parts

being nearly equidistant from the observer, he hears the

sound from all these parts simultaneously ; but if its parts

be at very different distances from him, he hears succes-

sively the sounds from portions farther and farther distant

from him. If the flash be much zig-zagged, long portions

of its course may run at one and the same distance from
him, and the sounds from these arrive simultaneously at

his ear. Thus we have no difficulty in accounting for the

rolling and pealing of thunder. It is, in fact, a mere
consequence, sometimes of the reflection of sound, some-
times of the finite velocity with which it is propagated.
The usual rough estimate of five seconds to a mile is near
enough to the truth for all ordinary calculations of the
distance of a flash from the observer.

The extreme distance at which thunder is heard is not
great, when we consider the frequent great intensity of
the sound. No trustworthy observation gives in general

more than about nine or ten miles, though there are cases

in which it is possible that it may have been heard four-

teen miles off. But the discharge of a single cannon is

often heard at fifty miles, and the noise of a siege or

naval engagement nas certainly been heard at a distance

of much more than 100 miles. There are two reasons

for this : the first depends upon the extreme suddenness
of the production of thunder ; the second, and perhaps
the more effective, on the excessive variations of density

in the atmosphere, which are invariably associated with a
thunderstorm. In certain cases thunder has been propa-

gated, for moderate distances from its apparent source,

with a velocity far exceeding that of ordinary sounds.

This used to bie attributed to the extreme suddenness of

its production ;
but it is not easy, if we adopt this hypo-

thesis. to see why it should not occur in all cases. Sir

W. Thomson has supplied a very different explanation,

which requires no unusual velocity of sound, because it

asserts the production of die sound simultaneously at all

parts of the air between the ground and the cloud from
which the lightning is discharged.
We now come to an exceedingly strange and somewhat

rare phenomenon, to which the name of fire-ball or globe-
lightning has been given. As we are as yet unable to
produce anything of this kind by means of our electrical
machines, some philosophers have tried to cut the Gor-
dian knot of the difficulty by denying that any such thing
can exist. But, as Arago says, “ Oit en serions nous

,
si

nous nous mettions d nicr tout ce qu'on ne sail pas
expliquer t ’ ’ The amount of trustworthy and independent
evidence which we possess as to the occurrence of this

phenomenon is such as must convince every reasonable
man who chooses to pay due attention to the subject.

No doubt there is a great deal of exaggeration, as well as
much imperfect and even erroneous observation, in almost
all of these records. But the existence of the main
feature (the fire-dall) seems to be proved beyond all

doubt.

The most marked peculiarities of this species of
lightning-discharge are its comparatively long duration
and its comparatively slow motion. While a spark, or
lightning-flash, does not last longer than about a millionth
part of a second, if so long, globe-lightning lasts from one
to ten seconds, sometimes even longer, so that a suffi-

ciently self-possessed spectator has time carefully to
watch its behaviour. The general appearance is that of
a luminous ball, which must be approximately spherical,
because it always appears circular in outline, slowly and
steadily descending rrom a thundercloud to the ground.
It bursts with a loud explosion, sometimes before reaching
the ground, sometimes as it impinges, and sometimes
after actually rebounding. Its size varies from that of a
child’s head to a sphere of little less than a yard in
diameter. On some occasions veritable flashes of
lightning were seen to proceed from large fire-balls as
they burst. It is difficult to imagine what these balls
can be if they be not a species of natural Leyden jar very
highly charged. If it be so, no ordinary lightning-rod
can possibly prevent danger from it

;
and we may thus be

able to explain the very few cases in which damage has
been done by lightning to thoroughly protected buildings.
To guard against this form nothing short of a pretty
close net-work of stout copper wires would suffice.

Meanwhile I give a brief sketch of two out of the long
series of descriptions of such phenomena which Arago
has patiently collected. The first is given on the authority
of Babinet, who was deputed by the Academy of Sciences
to make inquiries into the case.

Shortly, but not immediately, after a loud fpeal of
thunder, a tailor who was sitting at his dinner saw the
paper ornament which covered his fire-place blown down
as if by a gentle breeze, and a globe of fire, about the size

of a child’s head, came gently out and moved slowly about
at a slight elevation above tne floor. It appeared bright
rather than hot, and he felt no sensation of warmth. It
approached him like a little kitten which desired to rub
itself in play against his tegs ; but he drew his feet away,
and by slow and cautious movements avoided contact
with it. It remained several seconds near his feet, while
he leaned forward and carefully examined it. At last it

rose vertically to about the level of his head, so he threw
himself back in his chair and continued to watch it. It
then became slightly elongated, and moved obliquely
towards a hole pierced to the chimney about a yard above
the mantelpiece. This hole had been made for the
chimney of a stove which was used in winter. M But,”
as the tailor said, “ the globe could not see the hole, for,

paper had been pasted over it.” The globe went straight
for the hole, tore off the paper, and went up the chhoney.
After the lapse of time which, at the rate at which he
had seen it moving, it would have required to get to the



4io NATURE [Sept. 2, 188c

top of the chimney, a terrific explosion was heard, and a
great deal of damage was done to the chimney and the
roofs around it.

The next is even more striking : In June, 1849, in the
evening of one of the days when cholera was raging most
formidably in Paris, the heat was suffocating, the sky
appeared calm, but summer lightning was visible on all

sides. Madame Espert saw from her window something
like a large red globe, exactly resembling the moon when
it is seen through mist. It was descending slowly towards
a tree. She at first thought it was a balloon, but its colour
undeceived her

;
and while she was trying to make out

what it was she saw the lower part of it take fire (“ Je vis
Icfeu prendre au has de ccglooe ”

), while it was still some
yards above the tree. The flames were like those of
paper burning slowly, with sparks and jets of fire. When
the opening became twice or thrice the size of one's hand,
a sudden and terrific explosion took place. The infernal

machine was torn to pieces, and a dozen flashes of zig-zag

lightning escaped from it in all directions. The debris ofthe
globe burned with a brilliant white light and revolved like

a catherine-wheel. The whole affair lasted for at least a

minute. A hole was bored in the wall of a house, three

men were knocked down in the street, and a governess
was wounded in a neighbouring school, besides a good
deal of other damage.

I have never seen one myself, but I have received
accounts of more than one of them from competent and
thoroughly credible eye-witnesses. In particular on a
stormy afternoon in November, 1868, when the sky was
densely clouded over, and the air in a highly electrical 9tate,

there was heard in Edinburgh one solitary short, but very
loud, clap of thunder. There can be no doubt whatever
that this was due to the explosion of a fire-ball, which was
seen by many spectators, in different parts of the town, to

descend towards the Calton Hill, and to burst whilst still

about a hundred feet or so above the ground. The
various accounts tallied in most particulars, and especially

in the very close agreement of the positions assigned to

the ball by spectators viewing it from different sides, and
in the intervals which were observed to elapse between
the explosion and the arrival of the sound.
The remaining phenomena of a thunderstorm are

chiefly the copious fall of rain and of hail, and the almost
invariable lowering of the barometer. These are closely

connected with one another, as we shall presently see.

{To be continued,.)

THE BRITISH ASSOCIATION
T17E had but just time before going to press last weekW indicate the general arrangements made for the

reception at Swansea of the British Association. We
have now to chronicle the events of the meeting which,

although small, has not been destitute of many points of

interest. The actual number of members and asso-

ciates in attendance has been smaller than is shown
by the returns for many previous years. This is pro-

bably accounted for by the geographical isolation of

Swansea and the smallness of its population
;
but there

are doubtless other collateral causes—such, for example,
as the coincidence of the meeting of the Iron and Steel

Institute at Diisseldorf—which have contributed to dis-

courage a large attendance.
At the General Committee meeting on August 25 the

Report of the Council for the year 1879-80 was presented.

The Council having been requested by the General
Committee at Sheffield to take sueh farther action as re-

gards the correspondence with the Treasury about the
Natural History Collections as they should think desirable
m the interests of science, prepared and sent to the Secre-
tary of the Treasury, in reply to his letter of July 22/18791
the following letter ;--

“ British Associationfor the Advancement of Science,
i(
22, Albemarle Street, London, W.,June 8, 1880

u Sir,—The letter of the Council of this Association,

of March 25, 1879, respecting the administration of the

Natural History Collections, and your reply thereto of

July 22, have been laid before the British Association, at

the meeting held at Sheffield in August last, when thfe

subject was again referred to the Council.

“On the part of the Council I am now requested to

inform you that they learn with satisfaction that the

action of Her Majesty's Government, in passing the

British Museum Act of 1878, does not prejudice the

question of the future administration of the Natural

History Collections at South Kensington, but that the

subject is still under the consideration of the Lords
Commissioners of Her Majesty's Treasury.

<( Under these circumstances the Council of the Asso*

ciation must again express their hope that, when thfe

period arrives, as it must shortly do, for the settlement of

the question, the recommendations of the Royal Commit
sion on Science will have their full weight and importance

accorded to them.
“ If, however, the Lords Commissioners ofHer Majesty's

Treasury are prepared, as they would seem to indicate, to

constitute a Special Standing Committee, or Sub-Com-
mittee, of the Trustees of the British Museum, for the

management of the Natural History Collections, the

Council of the Association are of opinion that such a

form of government, though not the form suggested by
the Royal Commission on Science, might possibly be so

organised as to be satisfactory both to the public and to

men of science.

“Trusting that the Lords Commissioners will do the

Council the favour of considering these observations on

a subject which keenly interests many members_of the

British Association,
“ 1 have the honovr to be, sir,

“ Your obedient servant,

“G. J. Allman,
"President of the British Association

for the Advancetnent of Science

\

“ Sir R. R. W. Lingen, K.C.B., &c., &c."

The receipt of this letter has been acknowledged.

The Council have elected Prof. Cornu, of Paris, and
Prof. Boltzmann, of Vienna, Corresponding Members
since the Sheffield meeting.

The president's address was very well received ; and
suffered nothing from the extempore style adopted by

Prof. Ramsay, who held his audience to the end. The
presidential addresses of the sections were of an unusually

high order, and happily no hitch occurred this year to

necessitate the delay of any of them beyond the day and
hour fixed for their delivery. We reprinted some ofthem
last week, and others will be found in our columns to*day.

Of papers in the different sections there has not been,

perhaps, as plentiful a supply as in other years, Section G
exhibiting a decided lack. There has been certainly a

less amount of illustration by diagrams and experiments

in the Section meetings than is usual, though several

papers in Section A were accompanied by the exhibition

of new forms of apparatus. The Neanderthal skull ex-

hibited by Prof. Schaffhausen of Bonn in Section D drew

an inquisitive crowd of admirers. The excursions to the

local centres of industry—the Dowlais Works,tbe Landore

Steel Works, and the various copper and tin worksthrow
open by the courtesy of their proprietors—were deservedly

popular. Some of these specially invited the xtotjee of

Section G, which on the very first day ofmeettogadjourned

for a visit to Dowlais. The promoters of the new East

Dock have not omitted to seek for possible shareholders

in the members of the Association.

The Saturday excursions to. Milford, Gower, St
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David's, &c,, were attended by a fair number of visitors,

but the exertions of the Excursion Committees had made
more than ample accommodation for the limited number
of excursionists. The excursions announced for to-day

were numerous, and of an interesting character; but

several of them have been withdrawn, m consequence of

the smallness of the number of applications.

The first of the two evening soiries was a reception by
the Mayor of Swansea, and was enlivened by some
excellent music by a local chorus and orchestra. There
were a number of exhibits of machinery in motion, and of
products of local industries.

The second of the soirees was held on the evening of
Tuesday, the 31st, and was more particularly devoted to
scientific apparatus. The temporary pavilion in Burrows
Square, in which these entertainments were given, was
illuminated by the light of the Jamin candle lately de-
scribed in Nature, giving an agreeable and brilliant

light, though somewhat unsteady, under the disadvanta-
geous conditions under which it had to be set up and
worked.
The evening lectures cannot be said to have been

lately patronised, although perhaps the geographical
difficulties of the town may have accounted to some
extent for this state of things. Prof. Boyd Dawkins's
discourse on “ Primaeval Man,” excellently delivered and
admirably illustrated, was very attentively listened to and
enthusiastically applauded. Mr. F. Galton's lecture on
“Mental Imagery” was illustrated by diagrams of some
of the singular generic photographs with which he has
identified his name

;
great amusement being evoked by

the exhibition of the face of a “generalised” Welsh
Dissenting minister, compounded from photographs of
sundry Nonconformist divines of Swansea. Mr. F.
Seebohm lectured on the North-east Passage to a
small but very attentive audience of working men on
Saturday evening, dwelling more particularly on the
heroic exploits of Nordenskjdld and of Capt. Willing.
At the meeting of the General Committee on Monday

arrangements were made for the holding next year at

York of the jubilee gathering of the Association. The
proceedings were unusually interesting and enthusiastic.

Sir John Lubbock was chosen as President, the Vice-
Presidents being His Grace the Archbishop of York,
and those Past-Presidents of the Association who were
living when it was founded in 1831. As Presidents of the
Sections the following have been chosen, all of whom are
Past-Presidents of the Association :—Mathematics and
Physics, Sir William Thomson ; Chemistry, Prof. William-
son ; Geology, Prof. Ramsay

; Biology, Prof. Owen
;
Geo-

graphy, Sir J . Hooker
; Mechanics, Sir Wm. Armstrong.

After a stout competition between Southampton, Not-
tingham, and Southport, the first-mentioned of these
places was selected for the meeting of 1 882.

At the final meeting of the Association on Wednesday,
the following grants were made :

—

A—Mathematics atid Physics £
Prof. G. C. FoBter—Electrical Standards xoo
Mr. G. H. Darwin—Lunar Disturbance of Gravity ... ... 30
Prof. Everett—Underground Temperatures 20
t>x. Joule—Meebinical Equivalent of Heat 40
Dr.. U* J. Lodge—High Insulation Key 5
Sir Wm. Thomson—Seismic Experiments ... 30
Sir Wm, Thomson.—Tidal Observation 10
Mr* J. Mp Thomson.—Inductive Capacity of Crystals and

Paraffin 10

fi—Chemical Science

'Be. Gladstone*—Specific Refractions... ... xo
Lard Rayleigh.—Spectrum Analysis ... 10

C—Geology.

IWf. Duncan—Fossil Polyzoa ... ... 10

Mr. T. Evans—Geological Record ... ... .11 xoo

Prof. E. Hull—Underground Waters £10
Prof. A. C, Ramsay—Earthquake in Japan *5
Dr. Sorby—Metamorphic Rocks .- 10

aj—

D

wiogy

Dr. M. Foster—Scottish Zoological Station
Dr. M, Foster—Naples Zoological Station
Mr. Godwin Austen—Natural History of Socotra
Prof. Gwyn Jeffreys—Exploration of Sea Bed North of

Hebrides
General Pitt Rivers—Anthropological Notes
Dr. Pye Smith,—Elimination of Nitrogen during Bodily

Exercise

Mr. P. L, Sclater.—Natural History of Timor Laut
Mr, Stainton,—Zoological Record

SO
7$
So

So
20

So
50
100

F—Statistics and Economic Science

Mr. F. Galton.—Estimation of Weights and Heights
of Human Beings 30

G—Mechanical Science

Mr. Bramwell.—Patent Laws 5
Mr. J. Glaisher.—Wind Pressure 5
Prof. O. Reynolds.— Steering Steamships 5

SECTION A
MATHEMATICS AND PHYSICS

Opening Address by Prof. W. Gryixs Adams, M.A.,
F.R.S., President of the Section

It has been said by a former President of this Section of the
British Association that the president of a Section ought to

occupy your time, not by speaking of himself or his own feel-

ings, but by a review “ more or less extensive of those branches
of science which form the proper business of his section.” He
may give a rapid sketch of the progress of mathematical science

during the year, or he may select some one special subject, or he
may take a middle course, neither so extensive as the first nor so
limited as the second.

There are many branches of science which have always been
regarded as properly belonging to our section, and the range is

already wide ; but it is becoming more and more true every day
that the sciences which ore dealt with in other sections of the
Association are becoming branches of Physics, i.c. % are yielding

results of vast importance when the methods and established

principles of Physics are applied to them. I wish to direct your
attention to investigations which are being made in that fertile

region for discovery, the “border land” between Chemistry and
Physics, where we have to deal with the constitution of bodies,

and where we arc tempted to speculate on the existence of

matter and on the nature of the forces by which the different

parts of it are bound together, or become so transformed that all

resemblance to their former state is lost. It is not long since

the theory of exchanges became thoroughly recognised m the

domain of Radiant Heat, and yet it is already recognised and
accepted in the theoiy of Chemical Combination. Just as the

,

molecules of a body which remains at a constant temperature

,

are continuously giving up their heat motion to surrounding

molecules, and getting back from them as much motion of the.

same kind in return, so in a chemical compound which does not
appear to be undergoing change, the combining^ molecules are,

continuously giving up their chemical or combining motions to

surrounding molecules, and receiving again from them as much
combining motion in return. We may say that each molecule;

is, as far as we can see, constantly dancing in perfect time, wigs,

a partner, and yet is continuously changing partners* Whee:

such an idea of chemical motion is accepted, we can the mor$1
easily understand that chemical combination means thealteratiopr

of chemical motion which arises from the introduction ot a new;
element into the space already occupied, and the consequent,

change in the motion of the new compound as revealed to. ua>

in the spectroscope. We can also the more readily understood

that in changing from the old to the new form or rate of mofton
there may be a development of energy in the shape of
which may escape or become dissipated wherever a
escape presents itself. We know from the expertnfeatooffcL
Favre that as much heat is absorbed during the decomposition
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of an electrolyte as is given out agoiu by the combination of the
substances composing it

We are making rapid strides towards the exact determination
of those relations between the various modes of motion or forms
of energy which were so ably shadowed forth, and their exis-

tence established long ago, by Sir William Grove in his
‘ 1 Corre-

lation of the Physical Forces,” where, in stating the conclusion
of his comparison of the mutual interchange of physical forces,
he distinctly lays down the principles of energy in this state-

ment : “Each force is definitely and equivalently convertible
into any other ; and where experiment does not give the full

equivalent, it is because the initial force has been dissipated, not
lost, by conversion into other unrecognised forces. The equiva-
lent is the limit never practically 'reached.”
The laws of Faraday, that (1) when a compound is electrolysed

the mass of the substance decomposed is proportional to the
quantity of electricity which has produced the change, and that

(2) the same current decomposes equivalent quantities of different

substances, i.e.
t
quantities of their elements in the ratio of their

combining numbers, have given rise to several determinations
of the relation between dhemical affinity and electromotive force.

In a paper lately communicated to the Physical Society, Dr.

Wright has discussed these several determinations, and lias

given an account of a new determination by himself. The
data at present extant show that when one gramme of hydrogen
unites with 7*98 grammes of oxygen, there are about 34,100
units of heat given out, making the latent heat of dissociation of
one gramme of wafer equal to 3, 797 units. The resulfs obtained
are compared with the neat given out by the combustion of hy-
drogen and oxygen, and the value of the mechanical equi valent
of heat is deduced from these determinations.
The value obtained by Dr. Wright, which depends on the

value of Clark’s standard cell, and therefore depends upon
the value of the ohm, agrees fairly uell with Joule’s deter-
mination from the heat produced by an electric current in

a wire, but is greater thin Joule’s value as obtained from his

water-friction experiments. This may be accounted for by sup-
posing an error in the value of the ohm or B.A. unit, making
it too large by 1*5 or 2 per cent. Kohlrausch has also made
comparisons of copies of the B.A. unit with standard coils, and
comes to the conclusion that the B.A. unit is 1 -96 per cent, too
large. On the other hand, Prof. Rowland, in America, has
made a new determination, and finds that according to his cal-

culations the B.A. unit is nearly 1 per cent, too small. The=;e
differences in the values obtained by different methods clearly

point to the necessity for one or more neu determinations of the
unit, and I would venture to suggest that a determination should
be made under the authority of this Association, by a committee
appointed to carry out the work. And it is not sufficient that

this determination should be made once for all, for there is

reason to think that the resistance of standard coils alters with
time, even when the material has been carefully selected. It

has been found that coils of platinum silver which were correct

copies of the standard ohm have become so altered, and have
their temperature coefficients so changed, that there are doubts
at to the constancy of the standards themselves. Pieces of
platinum-silver alloy cut from the same rod have been found to

have different temperature coefficients. The value *031 for i‘ C.
is given by Matthiesscn for this alloy, yet two pieces of wire
drawn from the same rod have given, one *021 per cent, and the
other *04 per cent, for 1° C. Possibly this irregularity in the
platinum-silver alloys may be due to something analogous to the
segregation which Mr. Roberts has found to take place in copper-
silver alloys in their molten state, and which Matthie^sen in

x86o,regarded as mechanical mixtures of allotropic modifications
of the alloy.

A recommendation has been made that apparatus for determining
the ohm should be set up in London, and that periodically deter-
minations be made to test the electrical constancy of the metals and
alloys used in making coils. A committee should be authorised
to test coils and issue certificates of their accuracy, just as is

done by the Kew Committee with regard to meteorological
instruments. The direct relation between Heat and Chemical

*4°? **** e*tlddished, the principles of Conservation
of Energy been shown to be true in Chemistry by the experiments
or Berthelot and of Thomsen, so that we may say that when a
5™®

.
through any succession of chemical

cnangt^the heat evolved or absorbed when no external media-

ESi produccd depends solely upon the initial and finalmtes of the system of bodies, whatever be the nature or the

order of the transformations. The extension of this principle to

the interaction of the molecules and atoms of bodies on one
another is of vast importance in relation to our knowledge of the

constitution of matter, for it enables us to state that each
chemical compound has a distinct level or potential which may
be called its own, and that when a compound gives up one of its

elements to another body, the heat evolved in the reaction is the

difference between the heat of formation of the first compound
and that of the resulting product.

We have become accustomed to regard matter as made up
of molecules, and those molecules to be made up of atoms

separated from one another by distances which are great in

compari on with the size of the atom, which we may regard as

the smallest piece of matter that we can have any conception of.

Each atom may be supposed to be surrounded by an envelope

of ether which accompanies it in all its movements. The density

of the ether increases rapidly as an atom is approached, and it

would seem that there must be some force of attraction between

the atom and its ether envelope. All the atoms have motions ol

translations in all possible directions, and according to the theories

of Maxwell and Boltzmann, and the experiments of Kundt,
Warburg, and others on the specific heat of vapours, in one

atom molecules in the gaseous state there is no motion of

rotation. According to the theory of Pictet, the liquid state,

being the first condensation from the gaseous state, must consist

of at least two gaseous atoms combined. These two atoms are

bound to one another through their ether envelopes. Then the

solid state results from the condensation of a liquid, and so a

sol id molecule must consist of at least two liquid molecules, i.e. at

least four gaseous molecules, each surrounded by an atmosphere ot

ether. M. Pictet imagines these atoms to be centres of attrac-

tion
;
hence in the solid with four such centres the least displace-

ment brings into action couples tending to prevent the molecule

from twisting as soon as external forces act upon it. All th<

molecules constituting a solid will be rigidly set with regard tc

one another, for the least displacement sets in action a couple 01

an opposing force in the molecules on one another.

Let us now follow the sketch which M. Pictet has given of

changes which we may consider i£ to undergo when we expend

energy upon it. Suppose a solid body is at absolute zero of

temperature, which may be regarded as the state in which the

molecules of a body are in stable equilibrium and at rest, the

application of heat gives a vibratory motion to the molecules ol

the solid, which increases with the temperature, the mear
amplitude of vibration beinj a measure of the temperature.

We may regard the sum of all the molecular forces as the specific

heat of the body, and the product of the sum of all the moleculai

forces by the mean amplitude of the oscillations ; i.e. the produci

of the specific heat and the temperature will be the quantity o:

heat or the energy of motion of the body. As more and more

heat is applied, the amplitude of vibration of the molecule'

increases until it i3 too great for the molecular forces, or forces ol

cohesion, and the melting point of the solid is reached. Beside:

their vibratory motion, the molecules are now capable of motion:

of translation from place to place among one another. Tc
reduce the solid to the liquid state, i.e. to make the amplitude

of vibration of the molecules sufficient to prevent them Iron

coming within the sphere of the forces of cohesion, requires 1

quantity of heat which does not appear as temperature 01

molecular motion, and hence it is termed the latent heat of fusion

The temperature remains constant until the melting is complete;

the heat being spent in bursting the bonds of the solid. Then 1

further application of heat increases the amplitude of vibration,

or raises the temperature of the liquid at a rate depending on iti

specific heat until the succession of blows of the molecules over

comes the external pressure and the boiling-point is reached Ai
additional quantity of heat is applied which is spent in changing

the body to a gas, to a state of higher potential, in wnkl
the motion of translation of the molecules is enormously increased

When this state is attained, the temperature of the gis agaii

begins to increase, as beat is applied, until we arrive at a certain

point, when dissociation begins, and the molecules of the sepa

rate substances of which the body is composed have so large ai

amplitude of vibration that the bond which unites them can n<

longer bring them again into their former portions. Tin

potential of the substances is again raised by a quantity

which is proportional to its chemical affinity. Again, wi

may increase the amplitude of vibration, i.e., the temperutnri

of the molecules imagine the possibility of higW ami

higher degrees of dissociation.
y



Sept. 2 , 1880] NATURE 413

If temperature means the amplitude of vibration of the

molecules, then we might expect that only those bodies which
have their temperatures increased by

a
the same amount when

equal amounts of heat are applied to ’them can possibly com-
bine with one another; and so the fact that the increase of

temperature bears a fixed ratio to the increase of heat may be

the cause in virtue of which bodies can combine with one

one another. Were other bodies to begin to combine together

at any definite temperature, they woula immediately be tom to

pieces again when the temperature is even slightly raised, be-

cause the amplitudes of vibration of their molecules no longer
remain the same. This idea of temperature is supported by the
fact that a combining molecule of each substance requires the
same amount of heat to raise its temperature by the same number
of degrees, the atomic weights being proportional to the masses
of the combining molecules. The celebrated discovery of Fara-
day, that in a voltameter the work done by an electric current
always decomposes equivalent quantities of different substances,
combined with the fact that in the whole range of the physical
forces work done is equivalent to the application of heat, is quite
in accordance with the view that no molecule can combine with
another which has not its amplitude of vibration altered by the
same amount when equal quantities of heat are applied to both.
As soon as we get any divergence from this state of equal
motions for equal increments of heat, then we should expect that
a further dissociation of molecules would take place, and that
onlv those which are capable of moving together can remain
still associated.

Just as in the change of state of a body from the solid to
the liquid, or from the liquid to the gas, a great amount of
heat is spent in increasing the motion of translation of the
molecules without altering the temperature, so a great amount
of heat is spent in producing dissociation without increasing the
temperature of the dissociated substances, since the principle of
conservation of energy has been shown by M. Berthelot to hold
for the dissociation of bodies. We may conveniently make use
of the term latent heat of dissociation for, the heat required to
dissociate a unit of mass of a substance.
We may thus sum up the* laws of physical and chemical

changes :

—

1. All the physical phenomena of change of state consist in

the subdivision of the body into molecules or particles identical

with one another.

2. The reconstitution of a body into a liquid or a solid being
independent of the relative position of the molecules, only depends
on the pressure and temperature. •

3* Dissociation separates bodies into their elements, which are
of different kinds, and the temperature remains constant during
dissociation.

4* The reunion of dissociated bodies depends on the relative

position of the elements, and so depends on the grouping of the
molecules. The atomic weight being the rna^s of a molecule as
compared with hydrogen, the specific volume, i.e. t the atomic
weight divided by the density, is the volume or meanfreepath of
a molecule.

Building up his theory of heat on these principles, M. Pictet
arrives at a definite relation between the atomic weight of a body,
its density, its melting-point, and its coefficient of expansion,
which may be stated thus

—

The volume of a solid body will be increased as the tempera-
ture rises by an amount which is proportional to the number of

molecules in it, and inversely as its specific heat. At a certain

temperature peculiar to each body, the amplitude of the heat

oscillation is sufficient to melt the solid, and we are led to admit
that for all bodies the intermolecular distance corresponding to

fusion ought to be the same. The higher the point of fusion of

a body, the shorter, on this theory, must be its heat vibrations.

The product of the length of swing (the heat oscillations) by the

temperature of fusion ought to be a constant number for all solid

bodies.

A comparison of the values of the various quantities involved

in these statements shows a very satisfactory agreement between
theory and experiment, from which it appears that for many
jiiferent substances the product of the length of swing by the

temperature of fusion lies between 3*3 ana 37 for most sub-

stance?* Not many values of tbe latent heat of dissociation

have been made. In order to determine it, say, for the separa-

tion of oxygen and hydrogen, we. should hove to determine the

amount or work required to produce a spark in a mixture of

oxygen and hydrogen, and to measure the exact amount of

water or vapour of water combined by the spark as well as the

range of temperature through which it had papsed after its

formation. Very few such determinations have been made.
Our usual mode of producing heat is by the combination of

the molecules of different substances, and we are limited in the
reduction of high temperatures, and in the quantity of available
eat necessary to dissociate any considerable quantity of matter.

If we beat vapours or gases, we may raise their temperatures up
to a point corresponding to the dissociation of their molecules,
and we are limited in our chemical actions to the temperatures
which can be obtained by combining together the most refractory

substances, as we are dependent on this combination for our
supply of heat.

The combination of carbon and hydrogen with oxygen will

give us high temperatures so that by the oxyhdrogen blow-pipe

most of the salts and oxides are dissociated. The metalloids

bromine, iodine, sulphur, potassium, &c., are the results of the

combination of two or more bodies bound together by internal

forces much stronger than the affinity of hydrogen or carbon for

oxygen, for approximately they obey the law of Dulong and Petit.

For higher temperatures, in order to dissociate the most
refractory substances, we require the electric current, either a
continuous current, as in the electric arc from a battery or a
dynamo-machine, or, more intense still, the electrical discharges

from an electrical machine or from an induction coil.

This electric current may be regarded as the most intense

furnace for dissociating large quantities of the most refractory

substances, and tbe electric spark may be regarded as something
very much hotter than the oxyhydrogen blow-pipe, and therefore

of service in reducing very small quantities of substances which
will yield to no other treatment The temperature of the

electric arc is limited, and cannot reach above the temperature
of dissociation of the conductor, and in the ca^c of the constant

current, which will not leap across the smallest space of air

unless the carbons have first been brought in contact, the

current very soon ceases when the point of fusion has been
reached. Yet in the centre of the arc we have the gases of

those substances which form the conductor ; and, as Prof.

Dewar has shown, we have the formation of acetylene and
cyanogen and other compounds, and therefore must have
attained the temperature necessary for their formation, it e, the
temperature of their dissociation. The temperature of the
induction spark, or, at least, its dissociating power, is higher
than that of the arc. We know that the spark will pass across

a space of air or a gaseous conductor, and we are limited by the
dissociation of the gaseous conductor, and get only very small

quantities of the dissociated substances, which immediately
recombine, unless they are separated. If the gases formed are

of different densities they will diffuse at different rates through
a porous diaphragm, and so may be obtained separated from
one another. As the molecules of bodies vibrate they produce
vibrations of the ether particles, the period of the oscillations

depends on the m deculcs of the body, and these periodic vibrations

are taken up by their ether envelopes and by the luminiferous ether,

and their wave-length determined by means of the spectroscope.

The bright-line spectrum may be regarded as arising from the

vibratory motions of the atoms. As the temperature is in-

creased, the amplitudes of oscillation of the molecules and of

the ether increase, and from the calculations of Lecoq de
Boisbaudran, Stoney, Soret, and others, it would appear that

many of the lines in the spectra of bodies may be regarded as

harmonics of a fundamental vibration. Thus Lecoq de Bois*
baudran finds that in the nitrogen spectrum the blue lines seen
at a high temperature correspond to the double octave of certain

vibrations, and that, at a lower temperature, red and yellow
lines are seen which correspond to a fifth of the same fundamental
vibrations.

The bright-line spectrum may be regarded as arising from the
vibratory motions of the atoms. A widening of the lines may
be produced at a higher temperature by the backward and
forward motions of tbe molecules in the direction of the observer.

A widening of the lines may also be produced by increase of
pressure, because it diminishes the free path of the molecules,
and the disturbances of the ether arising from collisions become
more important than vibrations arising from the regular vibrations
of the atoms.

,
;

Band spectra, or chanelled space spectra, more readlly dccvr
in the case of bodies which are not very readily mbject tb
chemical actions, or, according to Professors Liveing and Dewar,
in the case of cooler vapours near the point of liquefaction.

'
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"The effects of change of temperature on the character of

spectra is very well illustrated by an experiment of M.
Wiedemann with mixtures of mercury with hydrogen or nitrogen

in a Geissler’s tube. At the ordinary temperature of the air

the spectrum of hydrogen or nitrogen was obtained alone ; but

on heating the tulle in an air-bath the lines of mercury appeared
and became brighter as the temperature rose, and at the same
time the hydrogen Hnes disappeared in the wider portion of the

tube and at the electrodes. The hydrogen or nitrogen lines

disappeared first from the positive electrode and in theluminous
tuft, and as the temperature rose disappeared altogether. With
nitrogen in a particular experiment, up to ioo* C., the nitrogen

lines were seen throughout the tube, but from ioo* to 23o° the

nitrogen lines appear towards the negative pole, and the mercury
lines are less bright at the negative than at the positive pole, while

at about 230° C. no nitrogen lines appear. The experiments of

Roscoe and Schuster, of Lockyer and other observer-*, with potas-

shim, sodium, and other metalloids in vacuum tubes, from which
hydrogen is pumpedby a Sprengel pump, also slnw great changes

in the molecular condition of the mixture contained in the tubes

when they are heated to different temperatures. The changes of

-colour in the tube are accompanied by changes in the spectrum.

Thus, Lockyer finds that when potassium is placed in the bottom
of the tube, and the spark passes in the upper part of it, as the

exhaustion proceeds and the tube is slightly heated, the hydrogen

lines disappear, and the red potassium fine makes its appearance

;

then as the temperature is increased, the red line disappears,

and three lines in the yellowish-green make their appearance,

accompanied by a change in the colour of the tube, and 'at a

higher temperature, and with a Leyden jar joined to a secondary

circuit of tne induction coil, the gas in the tube becomes of a

dull red colour, and with this change a strong line comes out in

the spectrum, more refrangible than the usual red potassium line.

In this case, on varying the conditions, we get a variation in the

character of the spectrum, and the colours and spectra are

different in different parts of the tube. In Lockyer’s experi-

ments, at the temperature of the arc obtained from a Siemens’

dynamo-machine, great differences appear in different parts of

the arc: for instance, with carbon poles in the presence of

•calcium, the band spectrum of carbon, or the carbon flutings

and the lines of calcium, some of them reversed, are seen

separated in the same way as mercury and hydrogen, the carbon
spectrum appearing near one pole and the calcium near the other,

the lines which are strongest near that pole being reversed or

absorbed by the quantity of calcium vapour surrounding it. On
introducing a metal into the arc, lines appear which are of

different intensities at different distances from the poles, others

are strong at one pole and entirely absent at or near the other,

while some lines appear as broad as half-spindles in the middle
of the arc, but are not present near the poles. Thus, the blue

line of calcium is visible alone at one pole, the II and K line

without the blue lines at the other.

We may probably regard these effects as the result, not of

temperature alone, but must take into account that we have
•powerful electric currents which will act unequally on the mole-

cules of different bodies according as they are more or less

electro-positive. It would seem that we have here something

analogous to the segregation which is observed in the melting of

certain alloys to which I have already referred.

The abundance of material in some parts of the arc surround-

ing the central portion of it gives rise to reversal of the principal

Hues in varying thicknesses over the arc and poles, -so that bright

lines appear without reversal in some regions, and reversals or

absorption lines without bright lines in others. The introduc-

tion of a substance into the arc gives rise to a flame of great

complexity with regard to colour and concentric envelopes, and
the spectra of these flames differ in different parts of the arc.

Thus in a photograph of the flame given by manganese, the

line at wave-length 4234*5 occurs without the triplet near 4030,
while in another the triplet is present without the line 4234*5.
The Hnes which are reversed most readily in the arc are gene-

rally those the absorption of which is most developed in the
Hame

; thus the manganese triplet in the violet is reversed in the
flame, and the blue calcium line is often seen widened when the
H and K lines of calcium are not seen at all. Ia consequence
of the numerous changes in spectra at different temperatures,
Mr. Lockyer has advanced the idea that the moleemti of de-
mentary matter are continually being more and morebroken up

are not simple bodies, but are themselves compounds of some
other more simple substances. This theory is founded On Mr*

Lockyer’s comparisons of spectra and the maps of AngstrSm,

Thalen, Young, and others, in which there are coincidences of

many of the short lines of the spectra of different substances.

These short lines are termed basic lines, since they appear to-be

common to two or more substances. They appear at the highest

temperatures when the longest lines of those substances* and

those which are considered the test of their presence are entirely

absent.

Mr. Lockyer draws a distinction between weak lines, which

are basic, i,et which would permanently exist at a higher tern*

rature in a more elementary stage, and other weak or short

ics which would be more strongly present at a lower tempera-

ture, in a more complex stage of the molecules. Thus, in

lithium, the red line is a low temperature line, and the yellow

is feeble ; at a higher temperature, the red line is weak, the

yellow comes out more strongly, and the blue line appears ; at

a higher temperature still, the red line disappears, and the

yellow dies away ;
whilst at the temperature of the sun the

violet lithium line is the only one which comes out strongly.

These effects are studied by first producing the spectrum of the

substance in the Bunsen flames, and observing the changes which

character. We have here what some observers regard as a re-

currence of the same harmonic relation of the vibrations of the

same body at a higher temperature.

If the so-called elements are compounds, they must have been

formed at a very high temperature, and as higher and higher

temperatures are reached the dissociation of these compound
bodies will be effected, and the new line spectra, the real bailc

lines of those substances which show coincidences, will make
their appearance as short lines in the spectra. In accordance

with this view, Mr. Lockyer holds that the different layers of

the solar atmosphere may be regarded as a series of furnaces, on

the hottest of which, A, we have the most elementary forms of

matter capable of existing only in its uncombined state ; at a

higher and cooler level, B, this form of matter may form a com-

pound body, and may no longer exist in a free state at the lower

temperature; as the cooler and cooler levels, C, D, and E,

arc reached, the substances become more and more complex and

form different combinations, and their spectra become altered at

every stage. Since the successive layers are not at rest, but in

a state of disturbance, we may get them somewhat mixed, and

the lines at the cooler levels D and E may be associated with the

lines of the hotter levels ; these would be basic or coincident

lines in the spectra of two different compounds which exist at

the cooler levels D and E. We might even get lines which are

not present in the hottest furnace A coming into existence as the

lines of compounds in B or C, and then extending among the

lines belonging to more complex compounds which can only

exist at a lower temperature, when they might be present as

coincident weak lines in the spectra of several compound bodies.

Thus Mr. Lockyer regards the calcium Hnes H and K of the

solar spectrum as evidence of different molecular groupings

more elementary bodies. In the electric arc with a weak current

the single fine 4226 of calcium, which is easily reversed, is much
thicker than the two lines H and K ;

but the three lines are

equally thick with a stronger current and are all reversed. With

a spark from a large coil and using a condenser the line 4226

disappears, and H and K are strong lines. In the son, the

absorption bands H and K are very broad, but the bond 4226

it weak. Prof. Young, in his observation of the lines of the

chromosphere, finds that H and K are strongly reversedm every

important spot and in solar storms ; but the line 4226, 10

prominent in the arc, was only observed three times in the

chromosphere.
One or the most interesting features among the most recent

researches in spectrum analysis is the existence of ™
the spectra of bodies, as has been shown by MM.Masoart, porno,

and others, such as the occurrenceand repetition®* of.imes,

doublets, and triplet, la tbe tpeeta of. ******
indifferent pert* of the tpeettnm of tl» «ome body. ProfaNOM

LWetag amfDeeur, wtag ttei
the more mcocamtc dctuiuihatftnui ot wavelengths, nave tmtifl

out the rhythmical cfatmet*
nmdttthiom. Theyiko*^^#**** *** I

forin groupsoffour Uneieach* whkfltrecur in a regular
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while lithium gives single lines, which, including the green line,

which they show reilly 'to belong to lithium, though it was

ascribed to csesinm by Thaldn, also recur in a similar way. In

these three metals the law of recurrence aeons to be the same,

but the wave-lengths show that the whole series are not simple

harmonies of one fundamental, although between some of the

terms very simple harmonic relations can be found. Between

the lines G and H are two triplets of iron lines, which, according

to Mr. Lockyer, do not belong to the same molecular grouping

as most of me other lineB. In many photographs of the iron

spectrum these triplets have appeared almost alone. Also the

two triplets are not always in the same relation as to brightness,

the more refrangible being barely visible with the spark
;
com-

bining this with Young’s observations, in which some short weak
Hues near G appear in the chromosphere 30 times, while one of

the lines of tne less refrangible triplet only appears once, and
with the fact that in the solar spectrum the more refrangible triplet

Is much the more prominent of the two, Mr. Lockyer is led to

the conclusion that these two triplets are again due to two dis-

tinct molecular groupings.

There is one difficulty which must be taken account of in

connection with Mr. Lockyer’s theory with regard to the produc-
tion of successive stages of dissociation by means at our command

:

(1) by combustion or different substances ; (2) by an electric arc,

which will probably give different temperatures according as it

Is produced bv different dynamo-electric machines ; (3) by the
induction spark without ; and (4) with a condenser.
At each stage of the process there must be a considerable

absorption of heat to produce the change of state, and our
supply of heat is limited in the electric arc because of the dis-

sociation of the conductors, and more limited still in quantity

In the electric spark or in the discharge through a vacuum
tube. Also we should expect a recombination of the dissociated

substances immediately after they have been first dissociated.

Hence it seems easier to suppose that at temperatures which we
can command on the earth, the dissociation of molecules by the

arc or the spark is accompanied by the formation of new com-
pounds, in the formation of which heat and light, and especially

chemical vibrations, woujjl be again given out, thus giving rise

to new spectra, rather thin to suppose that we can reach the
temperature necessary for successive stages of dissociation.

To the lines C, F, the line near G, and h belonging to

hydrogen, which have a certain rhythmical character, Mr.
Lockyer adds Ds and Kirchhoff’sline “ 1474,” regarding “1474”
as belonging to the coolest or most complex form, rising to F
at a higher temperature, which is again subdivided into C and
G, using the spark without a condenser, 'which again gives h
with the spark and condenser, which is again split up and gives

Dp, a more simple line than //, in the Chromosphere. Professors
Liveing and Dewar, on the other hand, trace a rhythmical
character or ratio between three of the brightest lines of the
Chromosphere, two of which are lines “1474” and “f” of
Lorenzoni similar to the character of C, F, and h of hydrogen,
and also trace a similar relation between the chromospheric line
Ds and

41 1474” to the ratio of the wave-lengths of F and the
line near G. They infer the probability that these four lines are
due to the same at present unknown substance, *as had been
suggested by Young with regard to two of them. The harmony
of this arrangement is somewhat disturbed by the fact that D8
lies on the wrong tide of “ 1474” to correspond with the line

near G of the hydrogen spectrum.

If we inquire what our sun and the start have to say to these

changes of spectra of ihe same substance at different tempera-
hires, Dr. Hoggins gives us the answer.

In the start which give a very white light, such as Sirius or «
Lyrse, we have the lines G and h of hydrogen and also H,
which hat been shown by Dr. Vogel to be coincident with a line

of hydrogen ; but the K line of calcium is weak in a Lyrse, and
does not appear In Sirius. In passing from the white or hottest
stars to the yellow stars like our sun, the typical lines diminish

Jn breadth and are better defined, and K becomes stronger

relatively to H, and other lines appear. In Arcturus we have
* star which is probably cooler than our tun, and in it the line

K k stronger in relation to H than it is in the solar spectrum,

bot& being very strong compared with their state in the solar

spectrum.
** Jheoftmtn Liveing and Dewar find that K k more easily

tMrsed ttftn H in the dectrie arc, which agrees with the idea

tbtotiArlfatais produced sit a*lower temperature than Hi
' BeMdte thft absence or weakness of-K* the white atari have

twelve strong lints winged at the edges, in which there are

three of hydrogen, viz. G, h, and II, and the remaining nine
form a group which are so related to one another that Dr.
Huggius concludes they probably belong to one substance.

Three of these lines are said by Dr. Vogel to be lines of
hydrogen. Liveing and Dewar have made considerable pro-

S
ess in determining the conditions and the order of reversal of
e .spectral lines of metallic vapours. They have adopted

methods which allow them to observe through greater thick-
nesses of vapour than previous observers have generally em-
ployed. For lower temperatures tubes of iron or other material
placed vertically in a furnace were used, and the hot bottom of
the tube was the source of light, the absorption being produced,
by vapours of metals dropped into the hot tube and fining it to

a greater or less height. By this means many of the more
volatile metals, such as sodium, thallium, iridium, caesium,'and
rubidium, magnesium, lithium, barium, strontium, and calcium,

each gave a reversal of its most characteristic line or pair of

lines, i,e. the red line of lithium, the violet lines of rubidium

and calcium, the blue line of strontium, the sharp green line of

barium (5535), and no other lines which can certainly be
ascribed to those metals in the elementary state.

For higher temperatures tubes bored out in blocks of lime or

of gas carbon, and heated by the electric arc, were used. By
keeping up a supply of metal and in some cases assisting its

volatilisation by the admixture of a more volatile metal, such as

magnesium, and its reduction by some easily oxidisable metal,

such as aluminium, or by a current of coal gas or hydrogen,

they succeeded in maintaining a stream of vapour through the

tube so as to reverse a great many lines. In this way the

greater part of the bright lines of the metals of the alkalies and
alkaline earths were reversed, as well as some of the strongest

lines of manganese, aluminium, zinc, cadmium, silver, copper,

bismuth, and the two characteristic lines of iridium and of

gallium. By passing an iron wire into the arc through a per-

forated carbon electrode they succeeded in obtaining the rever-

sal of many of the lines of iron. In observing bright-line

spectra they have found that the arc produced by a De Meritens

machine arranged for high tenison gives, in an atmosphere of

hydrogen, the lines C and F, although the arc of a powerful
Siemens machine does not bring them out, and they have
observed many metallic lines in the arc which had not been
previously noticed. The temperature obtained by the De
Meritens machine is thus higher than that obtained in the
Siemens machine.
From observations on weighed quantities of sodium, alone and

as an amalgam, introduced into a hot bottle of platinum filled

with nitrogen, of which the pressure was varied by an air-pump,

they conclude that the width of the sodium lines depends rather

on the thickness and temperature of the vapour than upon
the whole quantity of sodium present. Very minute quantities

diffused into the cool part of the tube rave a broad diffuse absorp-

tion, while a thin layer of compressed vapour in the hot part of

the tube give only narrow absorption lines. Professors Liveing

and Dewar have observed the reversal of some of the well-known

bands of the oxides and chlorides of the alkaline earth metals.

The lines produced by magnesium in hydrogen form a rhythmical

series extending all across the well-known 11 group, having a dose
resemblance in general character to the series of lines produced

by an electric discharge in a vacuum tube of olefiant gas.

The series appears at all temperatures except when a large

condenser is employed along with the induction coil, provided
hydrogen is present as well as magnesium, while they disappear
when hydrogen is excluded, and never appear in dry nitrogen or

carbonic oxide.

.
From their experiments on carbon spectra they conclude with

Angstrom and Thal<5n that certain of the so-called u carbon
bands ” are due to some compound of carbon with hydrogen,
probably acetylene, and that certain others are due to a compound
of carbon with nitrogen, probably cyanogen.

They describe some ultra- violet bands : one of them Coincides

with the shaded band P of the solar spectrum whichaccompanies
the other violet bands in the flame of cyanogen as wellas in the
arc and spark between carbon electrodes in the nitrogen* . AH
the bands which they ascribe to a compound of. carbon
nitrogen disappear when the discharge is taken in a cnoMftao*
genous gas, *nd they reappear on the introduction of n. tebeata
quantity of nitrogen. t * it*.

even down as
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or when raised to the highest temperature by burning the
cyanogen in nitric oxide; but no flames appear to give these
hands unless the burning substance contains nitrogen already
united with carbon. As the views of Mr. Lockyer with
regard to the multiple spectre of carbon have very recently
appeared in the pages of Nature, I need only say that
thee spectra are looked upon as supporting his theory that
the different flutings are truly due to carbon, and that they
represent the vibrations of different molecular groupings. The
matter is one of very great interest as regards the spectra
of comets, for the bands ascribed to acetylene occur the
spectra of comets without the bands of nitrogen, showing
that either hydrocarbons must exist ready formed in the
comets, in which case the temperature need not exceed that
of an ordinary flame, or else nitrogen must be absent, as th e
temperature which would produce acetylene from its elements
would also produce cyanogen, if nitrogen were present.

Quite recently, Professors Liveing and Dewar have, simultan-
eously with Dr. Huggins, described an ultra-violet emission
spectrum of water, and have given maps of this spectrum.
It is not a little remarkable that by independent methods these
observers should have deduced the same numbers for the wave-
lengths of the two strong lines at the most refrangible end of
this spectrum.

Great attention has been paid by M. Ma ccarL and by M.
Cornu to the ultra-violet end of the solar spectrum, M.
Mascart was ab'e to fix lines in the solar spectrum as far
as the line R (3179), but was stopped by the faintness of
the photographic impression. Prof. Cornu has extended the
spectrum trill farther to the limit (2948), beyond which no
further effect is produced, owing to complete absorption by
the earth’s atmosphere. A quartz-reflecting prism was used
instead of a heliostat. The curvature of the quartz lens was
calculated so as to give minimum aberration for a large
field of view. The Iceland spar prism was very care-
fully cut. A lens of quartz was employed to focus the sun on
the slit. Having photographed as far as possible by direct
solar light. Prof. Cornu compared the solar spectrum directly by
means of a fluorescent eye-piece with the spectrum of iron, and
then obtained, by photography, the exact positions of the iron
lines which were coincident with observed lines in the solar
spectrum. M. Cornu states that the dark absorption lines in the
sun and the bright iron lines of the same refrangibilityare of the
same relative importance or intensity in their spectra, indicating
the equality between the emissive and the absorbing powers
of metallic vapours

; and he thinks that we may get by
the comparison of bright spectra with the sun some rough
approximation to the quantity of metallic vapours present
in the absorption layers of the sun’s atmosphere. He
draws attention to the abundance of the magnetic metals

—

iron, nickel, and magnesium—and to the fact that these
substances form the composition of most meteorites. M.
Cornu has studied the extent of the* ultra-violet end of the
spectrum, and finds that it is more extended in winter than in
summer, and that, at different elevations, the gain in length of
the spectnrai for increase of elevation is very slow, on account of
atmospheric absorption, so that we cannot hope greatly to extend
the spectrum by taking elevated observing stations. The limit
of the solar spectrum is reached very rapidly, and the spectrum
is sharply and completely cut off at about the line U (wave-length
2948). From photographs taken at Viesch in the valley of the
Rhone, and at the Riffelberg, 1910 metres above it, M. Cornu
finds the limits to be at wave-lengths 2950 and 2930 respectively.

In the actual absorption of bright-line spectra by the earth’s
atmosphere, M. Cornu observed among others three bright-lines
of aluminium, which M. Soret calls 30, 31, and 32 (wave-lengths
about 1988, 1930, and i860), and he found that 32 could
not be seen at the distance of 6 metres ; but on using a col-
limator and reducing the distance to ij metres, the Tine 32
became visible, notwithstanding the absorption of the extra
lens; at 1 metre, line 32 was brighter than 31, and at a
quarter of a metre 32 was brighter than either 30 or 31.W ith a tube 4 metres in length between the collimator and
prism ray 32 is not seen ; but when the tube is exhausted, ray
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30 changes very little during the ex*
same tube he found no appreciable differ-
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U not doe to thepour 01 water, and it follows the law of pressure of the atmo-

sphere which shows it to be due to the whole mass or thickness
of the air. Also, M. Soret has shown that water acts very
differently on the two ends of the spectrum, distilled water being
perfectly transparent for the most refrangible rays, since a
column of water of 1 16 c.m. allowed the ray 2060 in the spec-
trum of zinc to pass through ; on the other hand, water is so
opaque to the ultra-red rays that a length of I c.m. of it re-

duces the heat spectra of metals to hall their length and one
quarter of their intensity.

In concluding my address, I v ish to draw attention to some of
thope magnetic changes which are due to the action of the Sun*
and which are brought about by means of the ether which
brings to us his radiant heat and light. In his discussion of

the magnetic effects observed on the earth’s surface, General
Sabine has shown the existence of diurnal variations due to the
magnetic action of the sun ; also the magnetic disturbances,

aurora and earth-currents, which ore now again beginning to

be large and frequent, have been set down to disturbances in

the sun.

Although iron, when raided to incandescence* has its power of
attracting a magnet very greatly diminished, we have no proof
that it has absolutely no magnetic

1
ower left, and with a slight

magnetic action the quantity of iron in the sun would be suffi-

cient to account for the diurnal variations of the magnetic
needle. During the last few weeks I have been engaged in
examining the declination curves for the month of March, 1879,
which have been kindly lent to the Kew Committee by the
directors of the Observatories of St. Petersburg, Vienna, Lis-

bon, Coimbra, and Stonyhurst. Other curves are on their wav
from more distant stations, but have not yet been examined.
On comparing them with the Kew curves for the same period, I
find the most remarkable coincidences between the curves from
these widely-distant stations. It was previously known that
there was a similarity between disturbances at different stations,

and in one or two cases a comparison between Lisbon and Kew
had been made many years ago by Seiior Capello and Prof.
Balfour Stewart, but the actual photographic magnetic records
from several stations have never been previously collected, and
so the opportunity for such comparison^ had not arisen. Allow
me to draw attention to a few of tbemore prominent features

of these comparisons which I have made. On placing the
I declination curves over one another, I find that in many cases
there is absolute agreement between them, so that the rate of
change of magnetic disturbances at widely-distant stations like

Kew, Vienna, and St. Petersburg, is precisely the same ; also

similar disturbances take place at different stations at the same
absolute time. It may be stated generally, for large as well as

tmall disturbances, that the east and west deflections of the
declination needle take place at the same time and are of the
same character at these widely-distant stations.

There are exceptions to this law. Some disturbances occur at

one or two stations and are not perceived at another station.

Many instances occur, where, up to a certain point of rime, the
disturbances at all the stations are precisely alike, but suddenly
at one or two stations the disturbance changes its character : for
instance, on comparing Kew and St. Petersburg, we get perfect
similarity followed by deflections of the needle opposite ways at
the same instant, and in some such cases the maxima in opposite
directions are reached at the some instant, showing that the
opposite deflections are produced by the same cause, and that
the immediate cause or medium of disturbance in such a case is

not far off
;
probably it is some change of direction or intensity

of the earth’s magnetism arising from solar action upon it.

Generally, after an hour or two, these differences in the effects

of the disturbance vanish, and the disturbances again become
alike and simultaneous. In such cases of difference, if the curve
tracing of the horizontal or the vertical force be examined, it is

generally found that, at the very same instant of absolute time*

with the beginning of these opposite movements there was an
increase or a diminution in the horizontal force, and that the
horizontal force continues to change as long as there is any dif-

ference in the character of the declination curves. It is clear

then from these effects that the cause or causes of magnetic dis-

turbances are in general far distant from the earth’s surface, even
when those disturbances are large ; but that not unfrequently these

causes act on magnetic matter nearer to the surfstee of the earth,

and therefore at times between two places of observation, and
nearer to one than another, thus producing opposite effects on die

declination needle at those places; in such cases the differences are

probably due to changes in the earth’s magnetic force. Now*
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If we imagine the masses of iron, nickel, and magnesium in

the sun to retain even a slight degree of magnetic power in

their gaseous state—and we know from the researches of Fara-

day that gases are some of them magnetic—we have a sufficient

cause for all our terrestrial magnetic changes, for we know that

these masses of metal are ever boiling up from the lower and

hotter levels of the sun’s atmosphere to the cooler upper

regions, where they must again form clouds to throw out their

light and heat, and to absorb the light and heat coming from the

hotter lower regions ; then they become condensed and are

drawn again back towards the body of the sun, so forming those

remarkable dark spaces or sun-spots by their downrush towards

the lower levels.

In these vast changes, which we know from the science of

energy most be taking place, but of the vastness of which we
con nave no conception, we have abundant cause for these

magnetic changes which we observe at the same instant at distant

points on the surface of the earth, and the same cause acting by
induction on the magnetic matter within and on the earth may
well produce changes in the magnitude or in the direction of its

total magnetic force. These magnetic changes on the earth will

influence the declination needles at different places, and will

cause them to be deflected ; the direction of the deflection must
depend on the situation of the earth’s magnetic axis or the
direction of its motion with regard to the stations where the
observations are made. Thus both directly and indirectly we
may find in the Sun not only the cause of diurnal magnetic varia-

tions, but also the cause of these remarkable magnetic changes
and disturbances over the surface of the Earth.

SECTION D

Department of Anatomy and Physiology

Address by F, M. Balfour, M.A., F.R.S., Vice-President
of the Section

In the spring of the present year Prof. Huxley delivered an
address at the Royal Institution, to which he gave the felicitous

title of " The Coming of A& of the Origin of Species.” It is,

aB he pointed out, twenty-one years Bince Mr. Darwin’s great

work was published, and the present occasion is an appropriate

one to review the effect which it has had on the progress of
biological knowledge.

There is, I may venture to say, no department of biology the
growth of which has not been profoundly influenced by the Dar-
winian theory. When Messrs. Darwin and Wallace first

enunciated their views to the scientific world, the facts they
brought forward seemed to many naturalists insufficient to sub-
stantiate their far-reaching conclusions. Since that time an
overwhelming mass of evidence has, however, been rapidly
accumulating in their favour. Facts which at first appeared to

be opposed to their theories have one by one been shown to
afforo, striking proofs of their truth. There are at the present
time but few naturalists who do not accept in the main the Dar-
winian theory, and even some of those who reject many of
Darwin’s explanations still accept the fundamental position that
all animals are descended from a common stock.

To attempt in the brief time which I have at my disposal to
trace the influence of the Darwinian theory on all the branches
of anatomy and physiology would be wholly impossible, and I
shall confine myself to an attempt to do so for a small section

only. There is perhaps no department of biology which has
been so revolutionised, if I may use the term, by the theoryof
animal evolution as that of Development or Embryology. The
reason of this is not far to seek. According to the Darwinian
theory the present order of the organic world has been caused by
the action of two laws, known as the laws of heredity and of
variation. The law of heredity is familiarly exemplified by the
well-known fact that oflspring resemble their parents. Not
only, however, do the offspring belong to the same species as

their parents, but they inherit the individual peculiarities of their

parents. It is on this that the breeders of cattle depend, and it

is * fact of every-day experience amongst ourselves. A further

point with reference to heredity to which I must call your atten-

tion Is tiie fact that the characters, which display themselves at

somaepecial period in the life of the parent, are acquired by the

offspring at a corresponding period. Thus, in many birds the

mates have a special plumage in the adult state. The male off-

spring is not, however, bom with the adult plumage, but only
acquires it when it becomes adult
The law of variation is in a certain sense opposed to the law

of heredity. It asserts that the resemblance which offspring

bear to their parents is never exact. The contradiction between
the two laws is only apparent. All variations and modifications in
an organism are directly or indirectly due to its environments ; that
is to say, they are either producedby some direct influence acting
upon the organism itself, or by some more subtle and mysterious
action' on its parents ; and the law of heredity really asserts that
the offspring and parent would resemble each other if their en-
vironments were the same. Since, however, this is never the
case, the offspring always differ to some extent from the parents.
Now, according to the law of heredity, every acquired variation
tends to be inherited, so that, by a summation of small changes,
the animals may come to differ from their parent stock to an
indefinite extent.

We are now in a position to follow out the consequences of

these two laws in their bearing on development. Their applica-

tion will best be made apparent by taking a concrete example.

Let us suppose a spot on the surface of some very simple or-

ganism to become, at a certain period of life, pigmented, and
therefore to be especially sensitive to light. In the offspring of

this form the pigment-spot will reappear at a corresponding

period
;
and there will therefore be a period in the life of the

offspring during which there is no pigment-spot, and a second
period in which there is one. If a naturalist were to study the

life-history, or, in other words, the embryology, of this form,

this fact about the pigment-spot would come to his notice, and
he would be justified, from the laws of heredity, in concluding

that the species was descended from an ancestor without a pig-

ment-spot, because a pigment-spot was absent in the young.
Now, we may suppose the transparent layer of skin above the
pigment-spot to become thickened, so as gradually to form
a kind of lens, which would throw an image of external objects

on the pigment-spot. In this way a rudimentary eye might be
evolved out of the pigment-spot. A naturalist studying the em-
bryology of the form with this eye would find that the pigment-

spot was formed before the lens, and he would be justified in

concluding, by the same process of reasoning as before, that the

ancestors of the form he was studying first acquired a pigment-

spot and then a lens. We may picture to ourselves a series of

steps by which the simple eye, the origin of which I have traced,

might become more complicated ; and it is easy to see how an
embryologist studying the actual development of this complicated

eye would be able to unravel the process of its evolution.

The general nature of the methods of reasoning employed by
embryologists, who accept the Darwinian theory, is exemplified

by the instance just given. If this method is a legitimate one,

and there is no reason to doubt it, we ought to find that animals,

in the course of their development, pass through a series of

stages, in each of which they resemble one of their remote an-

cestors ; but it is to be remembered that, in accordance with the

law of variation, there is a continual tendency to change, and

that the longer this tendency acts the greater will be the total

effect. Owing to this tendency we should not expect to find a

perfect resemblance between an animal, at different stages of its

growth, and its ancestors ; and the remoter the ancestors, the

less close ought the resemblance to be. In spite, however, of

this limitation, it may be laid down as one of the consequences

of the law of inheritance that every animal ought, in the course

of its individual development, to repeat with more or less fidelity

the history of its ancestral evolution.

A direct verification of this proposition is scarcely possible*

There is ample ground for concluding that the forms from which
existing animals are descended have in most instances perished

;

and although there is no reason why they should not have been
preserved in a fossil state, yet, owing to the imperfection of the

geological record, palaeontology is not so often of service at

might have been hoped.

While, for the reasons just stated, it is not generally possible

to prove by direct observation that existing forms in their em-
bryonic state repeat the characters of their ancestors, there is’

another method by which the truth of this proposition can be
approximately verified.

A comparison of recent and fossil forms shows that theresfe
actually living at the present day representatives of a consider-

able proportion of the groups which have in previous times
existed on the ghbe, and there are therefore forms aliiodtothe

ancestors of those living at the present day, though sot acfshfijr
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the samcspecies. If therefore it can be shown theft the embryo
of forms pais through stages in which they hare the

chateeters of more primitive groups, a sufficient proof of our

preposition will have been given.

That such is often the case is a well -known fact, and was even

known before the publication of Darwin's works. Von Baer,

the greatest embryologist of the century, who died at an advanced
age but a few years ago, discussed the proposition at consider-

able length in a work published between the years 1830 and
1840. He came to the condnsion that the embryos of higher
forms never actually resemble lower forms, but only the em-
bryos of lower forms; and he further maintained that such

resemblances did not hold at all, or only to a very small extent,

beyond the limits of the larger groups. Thus he believed that,

though the embryos of Vertebrates might agree amongst them-
selves, there was no resemblance between them and the embryos
of any invertebrate gronp. We now know that these limitations

of von Baer do not hold good, but it is to be remembered that

the meaning now attached by embryologists to such resemblances

was quite unknown to him.
These preliminary remarks will, I trust, be sufficient to de-

monstrate how completely modern embryological reasoning is

dependent on the two laws of inheritance and variation, which
constitute the keystones of the Darwinian theory.

Before the appearance of the 44 Origin of Species ” many very

valuable embryological investigations w ere made, but the facts

discovered were to their authors merely so many ultimate facts,

which admitted of being classified, but could not be explained. No
explanation could be offered of why it is that animals, instead of

developing in a simple and straightforward way, undergo in the

course of their growth a series of complicated changes during

which they often acquire organs which have no function, and
which, after remaining visible for a short time, disappear without
leaving a trace.

No explanation, for instance, could be offered of why it is that

a frog in the course of its growth has a stage in which it breathes

like a fish, and then why it is like a newt with a long tail, which
gradually becomes absorbed, and finally disappears. To the

Darwinian the explanation of fuch facts is obvious. The stage

when the tadpole breathes by gills is a repetition of the stage

when the ancestors of the frog had not advanced in the scale of

development beyond a fish, while the newt-like stage implies

that the ancestor! of the frog were at one time organised very

much like the newts of to-day. The explanation of such facts

has opened out to the embryologist quite a new series of pro-

blems. These problems may be divided into two main groups,

technically known as those of phylogeny and those of organo-

geny. The problems of phylogeny deal with the genealogy of

the animal kingdom. A complete genealogy w ould form what
is known as a natural classification. To attempt to form such a
classification has long been the aim of a large number of natu-

ralists and it has frequently been attempted without the aid of

embryology. The statements made in the earlier part of my
address clearly show how great an assistance embryology is

capable of giving in phylogeny ;
and as a matter of fact embry-

ology has been during the last few years very widely employed
in Si phylogenetic questions, and the results which have been
arrived at have in many cases been very striking. To deal with

these reaultt in detail would lead me into too technical a depart-

ment of my subject ; but I may point out that amongst the more
striking of the results obtained entirely by embryological methods
is the demonstration that the Vertebrata are not, as was nearly

univer?ally believed by older naturalists, separated by a wide
gulf from the Invertebrate, but that there is a group of animals,

known as the Ascidians, formerly united with the Invertebrata,

which are now universally placed with the Vertebrata.

The discoveries recently made in organogeny, or the genesis of
organs, have been quite as striking, and in many respects even
more interesting, than those in phylogeny, and I propose devot-
ing the remainder of my address to a history of results which
have been arrived at with reference to the origin of the nervous
system.

To render clear the nature of these results I must say a few
words as to the structure of the animal body. The body is

always built of certain pieces of protoplasm, which arc techni-
cally known to biologists as cells. The simplest organisms are
composed either of a single piece of this kind, or of several
similar pieces loosely aggregated together. Each of these pieces
oreeiiB is capable of digesting and assimilating food, and ofrep™*

; it can execute movements, and is sensitive to external

stimuli, and can reproduce itself* All the functions, of higher

animals can, in fact, be carried on in this single cell. Such
lowly-organised forms are known to naturalists as the Protoeea.

All other animals are also composed of cells, but these cells are no
longer complete organisms in themselves. They exhibit a divi-

sion of labour : some carrying on the work of digestion ; some,

which we call nerve-cells, receiving and conducting stimuli';

some, which we call muscle-cells, altering their form—in fact,

contracting in one direction—under the action of the stimuli

brought to them by the nerve-cells. In most cases a number of

cells with the same function are united together, and thus con-

stitute a tissue. Thus the cells which carry on the work of

digestion form a lining membrane to a tube or sac, and constitute

a tissue known as a secretory epithelium. The whole of the

animals with bodies composed of definite tissues of this kind are

known as the Metazoa.

A considerable number of early developmental processes are

common to the whole of the Metazoa.

In the first place every Metazoon commences its cxistenceas a

simple cell, in the sense above defined ; this cell is known as the

ovum. The first developmental process which takes place con-

sists in the division or segmentation of the single cell into a
number of smaller cells. The cells then arrange themselves into

two groups or layers known to embryologists as the primary
germinal layers. These two layers are usually placed one within

the other round a central cavity. The inner of the two is called

the hypoblast, the outer the epiblast. The existence of these

two layers in the embryos of vertebrated animals was made out

early in the present century by Pander, and his observations were
greatly extended by von Baer and Remak. But it was supposed

that these layers were confined to vertebrated animals. In the

year 1849, and at greater length in 1859, Huxley demonstrated

that the bodies of all the polype tribe or Ccelenterata—that is to

say, of the group to which the common polype, jelly-fish, and
the sea-anemone belong— were composed of two layers of cells,

and stated that in his opinion these two layers were homologous
with the epiblast and hypoblast of vertebrate embryos. This

very brilliant discovery came before its time. It fell upon barren

ground, and for a long time bore no fruit. In the year i860 a

young Russian naturalist named Kowalevsky began to study by
special histological methods the dprfWopment of a number of

invertebrated forms of animals, and discovered that at an early

stage of development the bodies of all these animals were divided

into germinal layers like those in vertebrates. Biologists were
not long in recognising the importance of these discoveries, and
they formed the basis of two remarkable essays, one by our own
countryman. Prof. Lank ester, and the other by a distinguished

German naturalist, Prof. Haeckel of Jena.

In these essays the attempt wras^ made to show that « the

stage in development alreadyrspoken
r

of, in which the cells are

arranged in the form of tw o layers inclosing a central cavity, has

on ancestral meaning, and that it is to be interpreted to signify

that all the Metazoa are descended from an ancestor which had

a more or less oval form, with a central digestive cavity provided

with a single opening, serving both for the introduction of food

and for the ejection of indigestible substances. The body of

this ancestor was supposed to have been a double-walled sae

formed of an inner layer, the hypoblast, lining the digestive

cavity, and an outer layer, the epiblast. To this form Haeckel

gave the name of gastrsea or gattrula.

There is every reason to think that Lankester and Haeckelwere

quite justified in concluding that a form more or less like that

just described was the ancestor of the Metazoa ; but the further

speculations contained in their essays as to the origin of this

form from the Protozoa can only be regarded as suggestive

feelers, which, however, have been of great importance in

stimulating and directing embryological research. It is more-

over, very doubtful whether there are to be found in the develop*

mental histories of most animals any traces of this gastrsea

ancestor, other than the fact of their passing through a stage in

which the cells are divided into two germinal layers.

The key to the nature of the two germinal layers is to be

found in Huxley’s comparison between them, and the two law*
in the fresh-water polype and the sea-anemone. The eajwit

is the primitive skin, ana the hypoblast is the primitive epithelial

wall of the alimentary tract. „
>

1

, ,

In the whole of the polype group, or Ccelenterata, the body

remains through life composed of the two layer* which Huxley

,

recognised ashomol gous with the epiblast and hypoblast of the

.

Vertebrate; but in all the higher Mitelon * thud germinal
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layer, known as" the mesoblast, early makes its appearance

but although the different views which have been held as to its

mode of origin form an important section of the history of

recent embryological investigations, I must for the moment
confine myself to saying that from this layer there take their

origin—the whole of the muscular system, of the vascular

system, and of that connective-tissue system which forms the

Internal skeleton, tendons, and other parts.

We have seen that the epiblast represents the skin or epi-

dermis of the simple sac-like ancestor common to all tne

Metazoa. In all the higher Metazoa it gives rise, as might be
expected, to the epidermis, but it gives rise at the same time to

a number of other organs
;
and, in accordance with the principles

laid down in the earlier part of my address, it is to be concluded
that the organs so derivedhave beenformed as differentiations of the
primitive epidermis. One of the most interesting of recent
embryological discoveries is the fact that the nervous system is,

in all but a very few doubtful cases, derived from the epiblast.

This fact was made out for vertebrate animals by the great
embryologist Van Baer; and the Russian naturalist Kowalevsky,
to whose researches I have already alluded, showed that this

was true for a large number of invertebrate animals. The
derivation of the nervous system from the epiblast has since
been made out for a sufficient number of forms satisfactorily to
establish the generalisation that it is all but universally derived
from the epiblast.

In any animal in which there is no distinct nervous system it

is obvious that the general surface of the body must be sensitive
to the action of its surroundings, or to what are technically
called stimuli. We know experimentally that this is so in the
case of the Protozoa, and of some very simple Metazoa, such as

the fresh-water Polype or Hydra, where there is no distinct

nervous system. The skin or epidermis of the ancestor of the
Metazoa was no doubt similarly sensitive

;
and the fact of the

nervous system being derived from the epiblast implies that the
functions of the central nervous system, which were originally
taken by the whole skin, became gradually concentrated in a
special part of the skin ^hich w as step by step removed from
the surface, and finallyNtecame a well-defined organ in the
interior of the body.
What were the steps by which this remarkable process took

place ? How has it come about that there are nerves passing
from the central nervous system to all parts of the skm, and
also to the muscles? How have the arrangements for reflex

actions arisen by which stimuli received on the surface of the
body are carried to the central part of the nervous system, and
are thence transmitted to the appropriate muscles, and cause
them to contract ? All these questions require to be answered
before we can be said to possess a satisfactory knowledge of the
origin of the nervous system. As yet, however, the knowledge
of these points derived from embryology is imperfect, although
there is every hope that further investigation will render it less
so? Fortunately, however, a study of comparative anatomy,
especially that of the Ccelenterata, fills up some of the gaps left
from our study of embryology.
From embryology we learn that the ganglion-cells of the

central part of the nervous system are onginally derived from
the simple undifferentiated epithelial cells of the surface of the
body. We further learn that the nerves are out-growths of the
central nervous system. It was supposed till quite recently that
the nerves in Vertebrates were derived from parts of the middle
germinal layer or mesoblast, and that they only became secon-
darily oonneete.l with the central nervous system. This is now
known <not to be the case, but the nerves are formed as processes
growing out from the central part of the nervous system.
Another important fact shown by embryology is that the

[
central nervous system, and percipient portion of the organs of

|

special sense, are often formed from the same part of the
primitive epidermis. Thus, in ourselves and in other vertebrate

! animals the sensitive part of the eye, known as the retina, is

formed from two lateral lobes of the front part of the primitive
brain* The crystalline lens and cornea of the eye are, however,
subsequently formed from the skin.

The same is true for the peculiar compound eyes of crabs or
Crustacea. The most important part of the central nervous
system of these animals is the supraocsophageal ganglia, often

Itnown asthe brain* and these are formed in the embryo from
twn thickened patches of foe skin at foe front end of the body.

e primitive

>, however,

These thickened patches become gradually detached from the
surface, remaining covered over by a layer of skin. They then
constitute the supraoesophageal ganglia; but they form not only
the ganglia, but also the rhabdons or retinal elements of the eye
—the parts in fact vflffoji correspond to the rods and cones in

our own retina. Tar layer of epidermis or skin which lies

immediately above the supraoesophageal ganglia becomes gra-
dually converted into the refractive media of the crustacean eye.
A cuticle which lies on its surface forms the peculiar facets OH
the surface of the eye, which are known as the corneal lenses,

while the cells of the epidermis give rise to lens-like bodies
known as the crystalline cones.

It would be easy to quote further instances of the same kind,
but I trust that the two which I have given will be sufficient to
show the kind of relation which often exists between the organs
of special sense, especially those of vision, and the central

nervous system. It might have been anticipated ct priori that

organs of special sense would only appear in animals provided

with a well-developed central nervous system. This, however,

is not the case. Special cells with long delicate hairs, which
are undoubtedly highly sensitive structures, are present in

animals in which as yet nothing has been found which could be
called a central nervous system ; and there is every reason to

think that the organs of special sense originated paripassu with,

the central nervous system. It is probable that in the simplest

organisms the whole body is sensitive to light, but that with the

appearance of pigment-cells in certain parts of the body, the

sensitiveness to light became localised to the areas where the

pigment-cells were present. Since, however, it was necessary

that stimuli received by such organs should be communicated
to other parts of the body, some of the epidermic cells

in the neighbourhood of the pigment-spots, which were at

first only sensitive, in the same manner as other cells of the
epidermis, became gradually differentiated into special nerve-

cells. As to the details of this differentiation, embryology
does npt os yet throw any great light ; but from the study

of comparative anatomy there are grounds for thinking that

it was somewhat as follows :—Cells placed on the surface sent

protoplasmic processes of a nervous nature inwards, which
came into connection with nervous processes from similar cells

placed in other parts of the body. The cells with such pro-

cesses then became removed from the surface, forming a deep
layer of the epidermis below the sensitive cells of the organ of
vision. With these cells they remained connected by proto-

plasmic filaments, and thus they came to form a thickening of
the epidermis underneath the organ of vision, the cells of which
received their stimuli from

t
those of the organ of vision, and

transmitted the stimuli so received to other parts ofthe body. Such
a thickening would obviously be the rudiment of a central nervous
system, and it is easy to see by what steps it mqjht become
gradually larger and more important, and might gradually travel

inwards, remaining connected with the sense-organ at the surface

by protoplasmic filaments, which would then constitute nerves.

The rudimentary eye would at first merely consist partly of cells

sensitive to light, and partly of optical structures constituting the

lens, which would throw an image of external objects upon it,

and so convert the whole structure into a true organ of vision.

It has thus come about that, in the development of the indi-

vidual, the retina or sensitive part of the eye is first formed in

connection with the central nervous system, while the lenses of
the eye are independently evolved from the epidermis at a later

period.

The general features of the origin of the nervous system
which have so far been made out by means of the study df
embryology are the following :

—

1. That the nervous system of the higher Metazoa has been
developed in the course of a long series of generations by n
gradual process of differentiation of parts of the epidermis;

2. That part of the central nervous system of many forms
arose as a local collection of nerve-cells in the epidermis, In the
neighbourhood of rudimentary organs of vision.

'

* „

3. That ganglion-cells have been evolved from simple epi-

thelial cells of the epidermis. * '

4. That the primitive nerves were outgrowths of the original

ganglion cells; and that the nerves of the higher formg. &r*
formed as outgrowths of the central nervous system. ,

,

The points on which embryology has Hot yet throifo %
satisfactory light are :— *' ** ’*

' *

1. The steps by which the protoplasmic lftofeQ|0e%iira& foe
primitive epidermic cells, became united' together** ttWv

fbrtU'
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an the ethnical relations of the typical nan of South
Wale»?
Nine people out of every ten to whom this question might be

addressed would unhesitatingly answer that the true Welsh are

Celts or Kelts.1 And they would seek to justify their answer by
a confident appeal to the Welsh language. No one has any

doubt about theposition of this language as a member of the

Keltic family. The Welsh and the Breton fall naturally together

as living members of a group of languages to which Prof. Rhys
applies the term Brytkonic, a group which also includes such

fossil tongues as the old Cornish, the speech of the Strathclyde
Britons, and possibly the language of the Piets and of the Gauls.

On the other hand, the Gaelic of Scotland, the Irish, and the

Manx arrange themselves os naturally in another group, which
Prof. Rhys distinguishes as the Goldelic branch of the Keltic

stock. 1 But does it necessarily follow that all the peoples who
are closely linked together by speaking, or by having at some
time spoken, these Keltic languages, are as closely linked to*

gether by ties of blood ? Great as the value of language unques-
tionably is as an aid to ethnological classification, are we quite
safe in concluding that all the Keltic-speaking peoples are one in
race?

The answer to such a question must needs depend upon the
sense in which the anthropologist uses the w ord Kelt. History
and tradition, philology and ethnology, archaeology and cranio-
logy, have at different times given widely divergent definitions of
the term. Sometimes the word has been used with such elasticity

as to coyer a multitude of peoples who differ so widely one from
another in physical characteristics that if the hereditary persist-

ence of such qualities counts for anything, they cannot possibly
l>e referred to a common stock. Sometimes, on the other hand,
the word has been so restricted in its definition that it has actually
excluded the most typical of all Kelts—the Gaulish Kelts of
Caesar. According to one authority the Kelt is short, according
to another tall; one ethnologist defines him as being dark,
another as fair ; this craniologist finds that he has a long skull,

while that one declares that his skull is short. It was no doubt
this ambiguity that led so keen an observer as Dr. Beddoe to
remark, nearly fifteen years ago, that •* Kelt and Keltic are
terms which were useful iiN^heir day, but which have ceased to

convey a distinct idea to the minds of modem students.” 3

No anthropologist has laboured more persistently in endea-
vouring to evoke order out of this Keltic chaos than the late Paul
Broca. What, let ns ask, was the opinion of tbi? distinguished
anthropologist on the Keltic question ? 4 Prof. Broca always held
that the name of Kelt should be strictly limited to the Kelt of posi-

tive history—to the people, or rather confederation of peoples,
actually seen by Caesar in Keltic Gaul—and, of course, to their
descendants in the same area. Every schoolboy is familiar with
ibe epitome of Gaulish ethnology given by Julius in his opening
chapter. Nothing can be clearer than his description of the
tripartite division of Gaul, and of the separation between the three
peoples who inhabited the country—the Belgre, the Aquitani, and
the Celtae. Of these three peoples the most important were those
whom the Romans called Calli, but who called themselves, as
the historian tells us, Cclte. The country occupied by the Keltic
population stretched from the Alps to the Atlantic in one direc-
tion, and from the Seine to the Garonne in another ; but it is

difficult to find any direct evidence that the Kelts of this area ever
crossed into Britain. Broca refused to apply the name of Kelt
to the old inhabitants of Belgic Gaul, and as a matter of course

1 Whether this word should be written Celt or Kelt seems to be a matter
of scientific indifference. Probably the balance of opinion among ethno-
logists is in the direction of the former rendering. Nevertheless it must be
borne In mind that the word "celt” is so commonly used nowadays by
writers on prehistoric anthropology to designate an axe-head, or some such
weapon, whether of metal or of stone, that it is obviously desirable to make
the difference between the archaeological word and the ethnological term as
clear as possible. If ethnologists persist in writing " Celt,” the two words
differ only in the magnitude of an initial, and when spoken are absolutely
indistinguishable. I shall therefore write, as a matter of expediency,

Kelt. It may be true, as Mr. Knight Watson has pointed out, that
then was originally no justification for using the word "celt” as the name
of a weapon, but it is too late in the day to attempt to oust so deeply-rooted
a word from the vocabulary of the archaeologists.

• "Lectures on Welsh Philology,” by John Rhys, M.A., and edition,

Anthrop. See. Lon., vol. 1L 1866, p. 348.
4 The following an Broca's principal contributions to this vexed ques-

tion " Qu'est-ce que les Celtes f ” Bulletins de la SociitlAnthropologtons
de Parts, 1, v. p. 457 ;

“ Le Nomdes Celtes,” ibid, a ifr. t. ix. p. 60a ;
•• Sur

lee Textes relatifs aux Celtes dans le Oraqde-Bntagne ” ibid, a sdr. t xii.

p. jjDQi "La Race Critique, andenne et xnoderae ” Rami £Anthropologi*,
t. fi, p, 598 ; and “ Recherche* sur 1’Ethnologic dc la France," Mint. de la

1
80c. Anthrop., t. i. p. x.

he denied it to any of the inhabitants of the British Isles.

Writing as late as 1877, in full view of all the argjuments which
had been adduced against his opinions, he still said : “ Je con-

tinue k soutenir, jusqu’A preuve du contraire, ce quej’ai avance il

y a douze, ans dans notre premiere discussion sur les Celtes, savoir,

qu’il n’cxiste aucune preuve, qu’on ait constatd dans les Iles-

Britanniques ^existence d’un peuple portant le nom de Celtes.’
1

1

Nevertheless, in discussing the Keltic question with M. Henri
Martin, he admitted the convenience, almost the propriety, of
referring to all who spoke Keltic languages as Keltic peoples,

though of course he would not hear of their being called Kelts,
*

* On peut tr&s bien les nommer les peuples critiques. Mats il

est enticement faux de les appeler les Celtes, comme on le fait

si souvent.” * As to the eminent historian himself, I need hardly
say that M. Martin adheres to the popular use of the word Kelt,

and even goes so far as to speak of the county in which we are

now assembled as “le Glamorgan, le pay? aujourd’hui le plus

critique de TEurope.” 3

Whether we use the word Kelt in its wide linguistic sense or

in the narrower sense to which it has been reduced by the French

anthropologist4!, it is important to remember that the Welsh do
not designate, and never have designated themselves by this

term or by any similar word. Their national name is Cymry%

the plural of Cymro. My former colleague,* the Rev. Prof,

Silvan Evans, kindly informs me that the most probable deriva-

tion of this word is from cyd~ (the d being changed
^

to m for

assimilation with the following b
f
like the n of its Latin cognate

con) and bro-, “country,” the old form of which is brog, as

found in Allobroga, and some other ancient names. The
meaning of Cymry is therefore “fellow-countrymen,” or com-
patriots. Such a meaning naturally suggests that the name
must have been assumed in consequence of some foreign in-

vasion—possibly when the Welsh were banded together against

either the Romans or the English. If this assumption be
correct it must be a word of comparatively late origin.

At the same time, the similarity between Cymry and
Cimbri—the name of those dread foes of the Romans
whom Marius eventually conquered—is so close as to natu

rally suggest a common origin for the two names, if not

for the people who bore the names. 4 The warlike Cimbri
have generally been identified with the people who inhabited

the Ctmbric peninsula, the Chersonesus Cimbrica, now called

Jutland. Whether they were connected or not with the

Kimmcrioi
,
who dwelt in the valley of the Danube and in

the Tauric Chersonesus or Crimea%
is a wider question with

which we are not at the moment concerned. As to the ethnical

relations of the Cimbri, two views have been current, the one
regarding them as of Germanic, the other as of Keltic stock.

Canon Rawlinson, in summing up the evidence on both sides,

believes that the balance of opinion inclines to the Keltic view. 5

These Cimbri are described, however, as having been tall, blue-

eyed, and yellow- or flaxen-haired men. Can we trace anything

like these characters in the Cymry ?

All the evidence which the ethnologist is able to glean from
classical writers with respect to the physical characters and
ethnical relations of the ancient inhabitants of this country may
be put into a nutshell with room to spare. The exceeding

meagreness of our data from this source will be admitted by any

one who glances over the passages relating to Britain which are

collected in the “ Monumenta Historica Britannica.” As to the

people in the south, there is the well-known statement in Csesar,

that the maritime parts of Britain, the southern parts which he
personally visited, were peopled by those who had crossed over
from the Brig®, for what purpose we need not inquire. Of the
Britons of the interior, whom he never saw, he merely repeats a
popular tradition which represented them as aborigines.6 They
may, therefore, have been Keltic tribes, akin to the Celti of

Gaul, though there is nothing in Caesar’s words to support such

Tacitus, in writing the life of his father-in-law, Agricola,

1 Bulletins d* la Socitti Anthropolo&ique de Paris, a air. t. xii. 1878,

P
’^/«tlx. 1874, P- 66a.

.
3 t. xiLp. 486..

.
4 Prof. Rhys, however, has pointed out that there is no relation between

the names. See "British Barrows,” by Canon Groenwell and* Prtt

5 " On the Stenography of the Cimbri.” By Canon Rawlinson. feetm,
Anthrop. Inst., vol. vi. 1877, p. 150. See also Dr. Latham's paper and
postscript, " On the Evidence of a Connection between the Cimbii and the
Chersonesus Cimbrica, published in his " Germania of Tacitus.”

4 ” Britannite pan interior ab us incoHtur, quo* natot in lamia’ tpri
memoria proditum dicunt : roaritima pars ab lit, aui prssdm ac belli inisrendf
causa ex Belgis tramuenat."—De Belle Gallia, lib. v. c. is.
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shytihat the Britons nearest to Gaul resembled the Gauls, 1 If

fee refers here to the sea-coast tribes in the Bouth-east of Briton,

the comparison must be with the Belgic and not with the Keltic

Gaols. Bat his subsequent reference to the resemblance between
the sacred rites of the Britons and those of the Gaols suggests

that his remarks may be fairly extended to the inland tribes

beyond the limits of the Belgic Britons, in which ease the
resemblance may be rather with the Gaulish Kelts. Indeed
this inference, apart from the testimony of language, is the chief

evidence upon which ethnologists have based their conclusions
as to the Kellie origin of the Britons.

Our data for restoring the anthropological characteristics of
the ancient Britons are but few and small. It is true that a
description of Bunduica, or Boadicea, has been left to us by
MipMline, of Trebizond ; but then it will be objected that he
did not write until the twelfth century. Yet it must be remem-
bered that he merely abridged the works of Dion Cassius, the

historian, who wrote a thousand years earlier, and consequently

we have grounds for believing that what Xiphiline describes is

ohnply a description taken from tbe lost books of an early

historian who is supposed to have drawn his information from
original sources. Mow Boadicea is described in these terms:

"She was of the largest size, most terrible of aspect, most
savage of countenance, and harsh of voice, having a profusion of

yellow hair which fell down to her hips.” 1 Making due
allowance for rhetorical exaggeration, making allowance too for

the fact that in consequence of her royal descent she is likely to

have been above the average stature, and even admitting that

she dyed her hair, it is yet clear that this British queen must be
regarded as belonging to the xanthous type—tall and fair. The
tribe of the Icem, over which this blonde amazon ruled, is

generally placed beyond the limits of the Belgic Britons
;
though

some authorities have argued in favour of a Belgic origin. If

the latter view be correct, wc should expect the queen to be tall,

light-haired, and blue-eyed ; for, from what we know of the

Belgse, such were their features. Caesar asserts that the majority

of the Bellas were derived from the Germans. 8 But notwith-

standing this assertion most ethnologists are inclined to ally them
with the Celti, without, of course, denying a strong Teutonic
admixture. Stmbo says 4 that the Belgse and Celti had the same
Gaulish form, though both differed widely in physical characters

from the Aquitanians. As to language, Caesar's statement that

the Belgic and Keltic differed, probably refers only to dialectical

differences.* If a close ethnical relationship can be established

between the Celti and the Belgae, British ethnology clearly gains

in simplification. To what extent the Belgic settlers in this

country resembled the neighbouring British tribes must remain a
moot point According to Strabo * the Britons were taller than the

Celti, with hair less yellow, and they were slighter in build. By
the French school of ethnologists the Belgse are identified with
the Cymry, and are described as a tall fair people, similar to the

Cimbri already mentioned ; and Dr. Pritchard, the founder of

English anthropology, was led long ago to describe the Keltic

type in similar terms. 7

Vet as we pass across Britain westwards, and advance towards

those parts which are reputed to be predominantly Keltic, the

proportion of tall fair folk, speaking in general terms, dimi-

nishes, while the short and dark dement in the population

increases, until it probably attains its maximum somewhere in

this district. As popular impressions are apt to lead us astray,

let us turn for accuracy to the valuable mass of statistics

collected in Dr. Beddoe's wdl-known paper “ On the Stature
and Bulk of Man in the British Isles,” 8 a paper to which every
student refers with unfailing confidence, ana which will probably
remain our standard authority until the labours of our own
Anthropometric Committee are sufficiently matured for publica-
tion. Dr. Beddoe, summing up his observations on the physical
characters of the Welsh as a whole, defines them as of “ short

stature, with good weight, and a tendency to darkness of eyes,

hair, and skin.” With regard to this tendency to darkness, it

is well to look more searching]/ at the district m which we are

/ Projdmi Gallic et simile* sunt,"

—

Agricola, c ah
14 Mn* U:.t DJ. *• ip ^ 1

'

m om*** Ungum, institute, legibus, jitter u
iri la mot Itngmm per dWtcU"—" Let DamienBntoaj. Par Emile Souvectrc. voULjuuT *Ub,

* Madia/* By 5f. C,

assembled. Dr. Beddoe, in another paper, 1 indicated the
tendency by a numerical expression which he termed the im&tx
ofnigrescence, “In the coast-districts nod lowlands of-Mon-
mouthshire and Glamorgan, the ancient seats of Saxon, Norman,
and Flemish colonisation, I find,” says this observer, “the
indices of hair and eyes so low as 33*5 and 63; while In the
interior, excluding the children of English and Irish Immigrants,
the figures rise to 57*3 and 109'5—this last ratio indicating a
prevalence of dark eyes surpassing what I have met with in any
other part of Britain ” (p. 43).
Many years ago Mr. Matthew Moggridge, whose scientific

work is well known in this district, furnished the authors of the
“Crania Britannica” with notes of the physical characteristics

of the Welsh of Glamorganshire. He defined the people as
having “eyes (long) bright, of dark or hazel colour, hair gene-
rally black, or a very dark brown, lank, generally late in turning

^There can be no question then as to the prevalence of melanism
in this district. Nor does it seem possible to account for this

tendency, as some anthropologists have suggested, by the influ-

ence of the surrounding media. Even those who believe most
firmly in the potency of the environment will hardly be inolined
to accept the opinion seriously entertained some years ago by
the Rev. T. Price, that the black eyes of Glamorganshire are
due to the prevalence of coal fires.8 Long before coal came
into use there was the same tendency to nigrescence among the
Welsh. This may be seen, as Dr. Nicholas has pointed out, in
the bardic names preserved in ancient Welsh records, where the
cognomen of du, or “ black,” very frequently occurs. Thus, in

the “Myvyrian Archaiology of Wales, between A.D. 1280 and
*330, there are registered four “blacks” to one “red” and one
“ grey,” namely Gwilym Ddu, Llywelyn Ddu, Goronwy Ddu,
and Dafydd Ddu*
The origin of this dark element in the Welsh is to be ex-

plained, as every one will have anticipated, by reference to the
famous passage in Tacitus, which has been worn threadbare by
ethnologists. Tacitus tells us that the ancient British tribe of
Silures—a tribe inhabiting what is now Glamorganshire, Mon-
mouthshire, Herefordshire, and parts jit least of Brecknockshire
and Radnor—had a swarthy completion, mostly with curly hair,

and that from their situation opposite to Spain there was reason
to believe that the Iberians had passed over the sea and gained
possession of the country .

6 It will be observed that although
Tacitus speakf of their dark complexion, he does not definitely

» . . into the Physical m
Ljui+u
History of Mi

f. *84.

state that the hair was dark ; but this omission has, curiously

enough, been supplied by Jornandes, a Goth who, in the rixta

century, wrote a work which professes to be an extract from the
lost lustory of Cassiodorus, wherein the very words of Tacitus
are reproduced with the necessary addition.6 With these pas-
sages before us, can we reasonably doubt that the swart blood
in the Welsh of the present day is a direct legacy from their

Silurian ancestors ?

Setting what Tacitus here says about the Silures against what
he says in the next sentence about the Britons nearest to Gaul
(p. 5), it is clear that we must recognise a duality of type in the
population of Southern Britain in his day. This fact has been
clearly pointed out by Prof. Huxley as one of the few “ fixed points

in British ethnology.” 7 At the dawn of history in this country,

eighteen centuries ago, the population was not homogeneous, but
contained representatives both of Prof. Huxley's Melanochroi
and of his Xanthochroi. If we have any regard whatever for

the persistence of anthropological type;, we should hesitate to

refer both of these to one and the same elementary stock* We
are led then to ask, Which of these two types, if either, is to

be regarded as Keltic ?

It Is because both of these types, in turn, have been called

* “ On die Testimony of Local Phenomena in the West of *E&fkad to the
Permanence of Anthropological Type*."

—

Ibid. vol. ii. 1866, p. 97.
- "Cran. Brit ” voVi. p. 33. ^
>

11 Essay on the Physiognomy and Physiology of the Present Inhabi-
tants of Britain/' i8aa.

4 “ The Pedigree of the English People/' fifth edition, 187!, p. 467. *
.

?
11 Silurum colored vultus et torti plerumque crises, et posit* w*tra

Hispnnia, Ibeoroi vetere* trajodsse, casque sedes occupasse, fidemucumt.—
-AricoU, c. xL

' ’

'

6 " Sylorum [= Silurum] colorati vultus, torts plerique mine.
x

f*'**i™
nascuntur."— 1"De Rebus Getiois/’ c. 1L ; quoted in High Brit,

Excerpu, p. lxinriii. It is conjectured that the riomioal word Sdures is

derived from the British name Asjrytfuwnthe pete *"D*jaP See
Nicholas’s "History of QfcmorgSSg* P* j*/*
determine*how fcr amdin what retesJfatBames tem*bW,ordifiteed
Am, the other fated -tribe*. {HtWCWedeoi** *** <* Btlfb,we
know something, but of the othertahabtt

7 •‘Critiques and Addresses/* p. xtf.

1 we meqnhe^noran^.
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Keltic that so much confusion has been imported Into ethnologi-

cal nomenclature
; hence the common-sense conclusion seems to

be that neither type can strictly be termed Keltic, and that such

a term had better be uied only in linguistic anthropology.1 The
Kelt is merely a pexson who Speaks a Keltic language, quite

regardless of his race, though it necessarily follows that all

persons who speak these languages, if not actually of one blood,

must have been, at some period of their history, in close social

contact. In this sense, all the inhabitants or Britain, at the

period of the Roman invasion, notwithstanding the distinction

between Xanthochroi and Melanochroi, were probably to be styled

Kelts. There can be little doubt that the xanthous Britons

always spoke a Keltic tongue ; but it is not so easy to decide

what was the original speech of tbeir melanochroic neighbours.

The existence of two types of population, dark and fair, side

by side, is a phenomenon which was repeated in ancient Gaul
As the Silures were to Britain so were the Aquitani to Gaol

—

they were the dark ’Iberian element. Strabo states that while
the natives of Keltic and Belgic Gaul resembled each other, the

Aquitanians differed in their physical characters from both of

these peoples, and resembled the Iberians. But Tacitus has left

on record the opinion that the Silures also resembled the Ibe-

rians ; hence the conclusion that the Silures and the Aquitanians
were more or less alike. Now it is generally believed that the
relics of the old Aquitanian population are still to be found
lingering in the neighbourhood of the Pyrenees, being repre-

j

sented at the present day by the Basques. A popular notion
has thus [got abroad that the ancient Silures must have been

|

remotely affined to the Basque populations of France and
Spain. Nevertheless the modern Basques are so mixed a
race that, although retaining their ancient language, their physi-

cal characters have been so modified that we can hardly expect
to find in them the features of the old Silurians. Thus, accord-

ing to the Rev. Wentworth Webster, the average colour of the

Basque hair at the present day is not darker than chestnut. 2

Neither does language render us any aid towards solving the

Basque problem. If the Silures were in this country prior to

the advent of the Cymry, and if they were cognate with the
Basques, it seems only fw^sonable to suppose that some spoor of

their Iberian speech, however scant, might still be lingering

amongst us. Yet philologists have sought in vain for the traces

of any Euskarian element in the Cymraeg. Prince Louis Lucien
Bonaparte, perhaps the only philologist in this country who lias

a right to speak with authority on such a subject, has obligingly

informed me that he knows of no connection whatever between
the two languages. Still it must be remembered that the Iberian

affinity of the Silures, suggested by the remark of Tacitus, does

not necessarily mean Basque affinity. Some philologists have
even denied that the Basques are Iberians.* All that we
seek at present to establish is this—that the dark Britons,

represented by the tribe of Silures, although they came to be a
Keltic-speaking people, were distinct in race from the fair

Britons, and therefore in all likelihood were originally distinct

in speech. Nor should it be forgotten that relics of a pre-Keltic
non-Aryan people have been detected in a few place-names in
Wales. Thus, Prof. Rhys is inclined to refer to this category
such names as Menapia, Mona, and Mynwy 4—the last-named
being a place (Monmouth) within the territory of the old Silures,

where we are now assembled. We may also look for light upon
this subject from a paper which will be laid before the depart-

ment by Mr. Hyde Clarke. On the whole it seems to me safer

to follow Prof. RoUeston in speaking of the dark pre*Keltic

dement as Silurian rather than as Basque or os Iberian. 0

<" British Barrows,” p. 630.)
There is, however, quite another quarter to which the anthro-

pologist who is engaged in this investigation may turn with fair

promtse of reward. I need scarcely remind any one in this de-

partment of the singularly suggestive paper which was written

more than fifteen years ago by the late Dr. Thumam, “ On the

* 1 An excellent argument against the employment of national names by
anthropologists wfU oe found In a paper by Mr. A. L. Lewis “ On the £vi&
arising from the Use of Historical National Names as Scientific Terms."—

* An excellent argument against tbe employment of national names by
anthropologists wtU oe found In a paper by Mr. A. L. Lewis “ On the £vi&
arising from the Use of Historical National Names as Scientific Terms."—
Jour*, Anthrop. Inst., vol. viih. 1879, p. 835.
.
* “The Basque and the Kelt,” Jcum, Anthrop. Inst, vol. 1876

Langue Iberlenne et la Langue Basque." Par M. van Eyi.

' ‘ * W* von Hfemboldtin Ms /amoni essay, " Prttfung der Unterrachunge*

Two Principal Forms of Ancient British artdCrftutish SkuBs.*’ 1

The long-continued researches of this eminent archaeological

anatomist led him to the conclusion that the oldest sepulchres of
this country —the chambered and other long barrows which he
explored in Wilts and Gloucestershire

—

invariably contained the
remains of a dolichocephalic people, who were or short stature,

and apparently were unacquainted with the use of metals. The
absence of metal would alone raise a suspicion that these
elongated tumuli were older than the round, conoids!, or bell-

shaped barrows, which contain objects of bronze, if not of Iren,

with or without weapons of stone, and commonly associated
with the remains of a taller brachycephalic people.
Even before Dr. Thumam forcibly pointed attention to this

distinction, it had been independently observed by so experienced
a barrow-opener as the late Mr. Bateman,a whose researches were
conducted in quite another part of the country—the district of the

ancient Comavii. Moreover, Prof. Daniel Wilson’s studies in

Scotland had led him to conclude that the earliest population of

Britain were dolichocephalic, and possessed, in fact, a form of

skull which, from its boat-like shape, he termed kumbtcephalic.*

Nor should it be forgotten that as far bade as 1844 the late Sir

W. R*. Wilde expressed his belief that in Ireland the most
ancient type of skull is a long skull, which he held to belong to

a dark-complexioned people, probably aboriginal, who were
succeeded by a fair, round-headed race/’ 4

But while this succession of races was recognised by several

observers, it remained for Dr. Thumam to formulate therelation

between the shape of the skull and that of the barrow in a neat

aphorism which has become a standing dictum in anthropology—“ Long barrows, long skulls ; round barrows, round skulls;

dolichotaphic barrows, dolichocephalic crania; brachytaphic
barrows, brachycephalic crania.” No doubt exceptional cases

may occur in which round skulls have been found in long
barrows, but these have generally been explained as being due
to secondary interments. On the other hand, the occasional

presence of long skulls in round barrows presents no difficulty,

since no one supposes that the early dolichocephali were extermi-

nated by the brachycephali, and it is therefore probable that

during the bronze-using period, when round tumuli were in

general use, the two peoples may have dwelt side by side, the
older race being, perhaps, in a state of subjugation.

It is not pretended that Thurnam’s apophthegm has more than
a local application. "This axiom,” its author admitted, "is
evidently not applicable, unless with considerable limitations, to

France/’ Although it is here called an “axiom,” it is by no
means a self-evident proposition, the relation between the shape
of the skull and the shape of the burial-mound being purely
arbitrary. The proposition which connects the two is simply the

expression of the results of accumulated observations, and it is

of course open to doubt whether the number of observations was
sufficiently great to warrant the generalisation. But the only

test of the validity of any induction lies in its verification when
applied to fresh instances, and it is remarkable .that when long

barrows and chambered tumuli have since been opened in this

country the evidence has tended in the main to confirm Dr.

Thurnam’s proposition.

It is commonly believed that the brachycephali of the round
barrows came in contact with the dolichocephali as an invading^

and ultimately as a conquering, race. Not only were they armed
with superior weapons—superior in so far as a metal axe is a
better weapon than a stone axe—but they were a taller and more
powerful people. Thurnam’s measurements of femora led to the
conclusion that the average height of the braohyoephali was 5
feet 8*4 inches, while that of the long-headed men was only 5
feet 5*4 inches.0 Not only were they taller, but they .were
probably a fiercer and more warlike race. In the skulk tom
the round barrows the superciliary ridges are more proosbxHit,

the nasals diverge at a more abrupt angle, the cheek-bones are
high, and the lower jaw projects, giving the face an tape# of
ferocity, which contrasts unfavourably with the mild features of
the earlier stone-using people. ... ,.**.»*

On the wholes then, the researches of archseologicalanttomists

tend to prove that this country was tenanted in WteM
pre-Roman times by two peoples who were ethnically

from each other* It is difficult to resist thettmputie* of ayfdf

* Mmdr* ci ch* AadtfOfK Soc, Loud., voLi
p. 41. _ ' j s *.t * ifi x\ ;

-

» “Ten/Vssrt* DitfsUip/* ***>*> f • • ,«**-**<*, j

S " PrehiitoHe AsuiSerSoothed," *851. , *1 —
4 “On tbfc Etimoloty of tiwAackat ImkM 4

*
3k% yM f s

5 Jfrwi. Anthrtp. 80c. Load.,VoLhi. rtydfe 73.
~
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tag this to the ethnogeny of Wales. Does it not seem probable
that the early short race of long-skulled, mild-featnrea, stone-

using people may have been the ancestors of the swarthy Silurians

of Tacitus ; while the later tall race of round-skulled, rugged-
featured, bronze-using men may have represented the broad-
headed, Keltic-speaking folk of history? At any rate, the
evidence of craniology does not run counter to this hypothesis.
For Dr. Beddoe’s observations on head-forms in the west of
England have shown that 4 * heads which are ordinarily called
brachycephalic belonged for the most part to individuals with
light hair,'

1
while the short dark haired people whom he

examined were markedly dolichocephalic.
1 At the same time it

must be admitted that hu observations lend 44 no support to the
view that the Keltic skull has been, or would be, narrowed by
an admixture of the Iberian type.” It should not, however, be
forgotten that the same observer, in referring to a collection of
crania from the Basque country preserved in Paris, says :

44 The
form of M. Broca’s Basque crania was very much that of some
modem Silurian heads.” 3

According to the view advocated by Thurnam we have a right

to anticipate that the olde-t skulls found in this country would
be of dolichccephalous type ; and such I believe to be actuaHy the
case. Dr. Barnard Davis, it is true, has stated in the 41 Crania
Britamvca that the ancient British skull must be referred to the

brachycephalic type; and such an induction was perfectly legiti-

mate so long as the craniologist dealt only with skulls from the
round harrows or from similar interments. But the long- barrow
skulls examined by Prof. Rolleston,

8 and the Cissbury skulls

recently studied by the same anatomist
,

4 are decidedly dolicho-
cephalic, as also are all the early prehistoric skulls which have
been found of late years in France. While referring to cranio-

logy in this country, I may perhaps be allowed to remark that

the eminent Italian anthropologist, Dr. Paolo Mantegazza, in a
suggestive paper which has just appeared in his valuable journal,

the Archtvio per VAntropologia, has referred to the Englishman’s
contempt for craniological work—work but little worthy of the
practical spirit of the Anglo-Saxon race.

8 No doubt it is desir-

able to increase the number of our observations, but still the

rd-humoured remark about despising craniology can hardly
applied to a country which numbers among its living men

of science such eminent craniologists as Prof. Busk, Prof.

Cleland, Dr. Barnard Davis, and Professors Flower, Huxley,
and Rolleston.

It may naturally be asked whether the researches of archaeo-

logists in Wales lend any support to Thurnam 's hypothesis.

Nothing, I conceive, would be easier than to show that very
material support has come from this quarter; but I have
abstained, of set purpose, from introducing into this address any
remarks on the prehistoric archaeology of Wales, For I have
not forgotten that we are to have the privilege of hearing an
evening lecture on 44 Primaeval Man” by so distinguished an
archaeologist and naturalist as Prof. Boyd Dawkins. No one has
done more in this country to forward Thurnam’ s views, whether
by actual exploration or by writing, than Prof. Boyd Dawkins

;

and if I have not referred to his work, especially to his dis-

coveries in Denbighshire^ it has been simply because I was
anxious to avoid trespassing on any subject which he is likely to

bring forward.
6

Setting aside, then, any archaeological evidence derived from
the bone-caves, barrows, or other sepulchres in Wales, we may
finally look at the outcome of our inquiry into Welsh ethnogeny.
If we admit, as it seems to me we are bound to admit, the
existence of two distinct ethnical elements in the Welsh popula-
tion, one of which is short, dark, and dolichocephalic— call it

Silurian, Atlantean, Iberian, Basque, or what you will ; and the
other of which is tall, fair, and brachycephalic, such as some
term Cymric and others Ligurian; then it follows that by

1 Mem. Anthrop. Soc. Lond., vol. ii. 1866. p. 350. * Ibid , p. 356.

\ " On the People of the Long Barrow Period,*' Jour*. Anthrop. Inst,
wo.

.

s ft™M ?°l Vl‘ i877. P- ao; voL viu.. 1879, p 377.

r .
PM*age so amusinglymen to the national idiosyncracies of

cnmiojogiiu, that it is well worth reproduction. “ In Francis, Broca, il

PJtttefu* maseimo dell* ipercrtmiologia moderns, col suo ardore etemamente
non suriapdi i crani. ma i cervclli; m Germania si prendono

a»“jra sui teschi, ma con ratummtile obuquio, quasi si dovemo
un dovcre n°i°*° i hi Inghilterra si continue a sprestare la

sone •
com P?®0 degna dello tpirito pratieo della ram anglceas-

tuttuii
pil #ccttJCO di tutu.perchi pit) antko e pih stanco di

vol. X., i860, p. « 7.

(to the subject see ms interesting
Early Man in Britain,” 1W0.

the crossing of these two races we may obtain not only indi-

viduals of intermediate character, but occasionally more complex
combinations ; for example, an individual may have the short

stature and long head of the one race, associated with the
lighter hair of the other ;

or again, the tall stature of one may
be found in association with the melanism and dolichocephaHsm
of the other race. It is therefore no objection to the viewa
herein expressed if we can point to a living Welshman who
happens to be at once tall and dark, or to another who is short

and fair.

At the same time I am by no means disposed to admit that

when we have recognised the union of the xanthous and melanic

elements in Wales, with a predominance of the latter in the

south, we have approached to anything like the exhausting limit

of the subject. Still earlier races may have dwelt in the land,

and have contributed something to the composition of the Welsh*
In fact the anthropologist may say of a Welshman, as a character

in
4 4 Cymbeline ** says of Fosthumus when doubtful about hi*

pedigree—
'* I cannot delve him to the root.

It is possible that the roots of the Welsh may reach far down
into some hidden primitive stock, older mayhap than the Neo-
lithic ancestors of the Silurians ; but of such pristine people we
have no direct evidence. So far however as positive investiga-

tion has gone, we may safely conclude that the Welsh are the
representative®, in large proportion, of a very ancient race or

races ; and that they are a composite people who may perhaps
be best defined as Siluro- Cymric.
Many other questions relating to Welsh ethnology press for

consideration—such as the hypothesis that the Kymro was pre-

ceded, in parts at least of Wales, by the Gael ; but such ques-

tions must be dismissed from present discussion, for I fear that

my remarks have already overrun the limits of a departmental
address. Let us hope however that much light may be thrown-

upon a variety of questions bearing upon local anthropology in

the course of the discussions which will arise in this department
during the present session of the Association.

PALEONTOLOGICAL AND^EMBRYOLGICAL
DEVELOPMENT 1

CINCE the publication of the “Poissons Fossiles” by Agassiz

and of the 44 Embryologie des Salmonid&es ” by Vo^t, the

similarity, traced by the former between certain stages m the

growth of young fishes and the fossil representatives of extinct

members of the group, has also been observed in nearly every

class of the animal kingdom, and the fact has. become a most

convenient axiom in the study of palaeontological and embryo-

logical development. This parallelism, which has been on the

one side a strong argument in favour of design in the plan of

creation, is now, with slight emendations,* doing duty on the

other as a newly-discovered article of faith in the new biology.

But while in a general way we accept the truth of the proposi-

tion that there is a remarkable parallelism between the embryonic
development of a group and its palaeontological history, yet no
one has attempted to demonstrate this, or rather to snow how
far the parallelism extends. We have up to the present time

been satisfied with tracing the general coincidence, or with

striking individual cases*

The resemblance between tbe pupa stage of some Insects and

of adult Crustacea, the earlier existence of the latter, and the

subsequent appearance of tbe former in palaeontological history

,

furnished one of the first and most natural illustrations of this

parallelism ; while theoretically the necessary development of the

higher tracheate insects from their early branchiate aquatic

ancestors seemed to form an additional link in the chain, and

point to the Worms, the representatives of the larval condition of

Insects, as a still earlier embryonic stage of the Articulates.

Indeed there is not a single group or the animal kingdom In

which embryology has not played a most important part in

demonstrating affinities little suspected before. The development
of our frogs, our salamanders, has given us the key to much
that was unexplained in the history or Reptiles and Batradxums.

The little that has. been done in the embryology of BtnU has

revolutionised our ideas of a class which at the beginning of the

century seemed to be the most naturally circumscribed of all

Embryology and palaeontology combined have led to the recog-

nition of a a natural classification uniting Birds and Reptiles 01^
* AddIMS by Prof. Alexander Agaric. Action B, at tha

Boston Marine o€ tha Amarioan AsaodattWb August, *88®.
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the one side, and Batrachians and Fishes on the other. It is to

embryology that we owe the explanation of the affinities of the

Qld Fishes in which Agassiz first recognised the similarity to the

embryo of Fishes now living, and by its aid we may hope to

understand the relationship of the oldest representatives of the

class. It has given us the only explanation of the early appear-

ance of the Cartilaginous Fishes, and of the probable formation

of the earliest vertebrate limb from the lateral embryonic fold,

still to be traced in the young of the Osseous Fishes of to-day.

Embryology has helped us to understand the changes aquatic

animals must gradually undergo in order to become capable of

living upon dry land. It has given us pictures of swimming-
bladders existing as rudimentary lungs in Fishes with a branchial

system
;

in Batrachians it has shown us the persistence of a

branchial system side by side with a veritable lung. We find

among the earliest terrestrial vertebrates types having manifest

affinities with the Fishes on one side and Batrachians on the other,

and we call these type* Reptiles ; but we should nevertheless do
so with a reservation, looking to embryology for the true

meaning of these half-fledged Reptile*, which lived at the

period of transition between an aquatic and a terre*trial life,

and must therefore always retain an unusual importance in the

study of the development of animal life.

When we come to the embryology of the marine Invertebrates

the history of the development of the barnacles is too familiar to

be dwelt upon, and I need only allude to the well-known trans-

formations of the Echinoderm*, of the Acalephs, Polyps, in fact

of every single class of Invertebrates, and perhaps in none more
than in the Bracliiopods, to show how far-reaching has been the

influence of embryology in guiding us to a correct reading of the

relations between the fossils of successive formations. There is

scarcely an embryological monograph now published dealing

with any of the later stages of growth which does not speak of

their resemblance to some type of the group long ago extinct.

It has therefore been most natural to combine with the attempts

constantly made to establish the genetic sequence between the

genera of successive formations an effort to establish also a

correspondence between their paleontological sequence and that

of the embryonic stages of development of the same, thus

extending the mere sin^arity first observed between certain

stages to a far broader generalisation.

It would carry me too far to sketch out, except in a most
general way, even for a single class, the agreement known to

exist in certain groups between their embryonic development and
their palaeontological history. It is hinted at in the succession

of animal life of any period we may take up, and perhaps cannot

be better expressed than by comparing the fauna of any period

as a whole with that of following epochs

a

zoological system

of the Jura, for instance, compared with one made up for the

Cretaceous; next, one for the Tertiary, compared wilh the fauna

of the present day. In no case could we find any class of the

animal kingdom bearing the same definitions or characterised in

the same manner. I3ut apply to this comparison the data

obtained from the embryological development of our present

fauna, and what a flood of light is thrown upon the meaning of

the succession of these apparently disconnected animal kingdoms,
belonging to different geological periods, especially in connection
with,the study of the few ancient types vhich have survived

to the present day from the earliest times in the history of our

earth!

Although there is hardly a class of the animal kingdom in

which some most interesting parallelism could not be drawn,

and while the material for an examination of this parallelism is

partially available for the Fishes, Molluscs, Crustacea, Corals, and
Crinoids, yet for the illustration and critical examination of this

parallelism I have been led to choose to-day a very limited

group, that of Sea-urchins, both on account of the nature of the

material and of my own familiarity with their development and
with the living ana extinct species of Echini. The number of

living species is not very great,—less than three hundred,—and

the number of fossil species thus far known is not, according to

Zittel, more than about two thousand. It is therefore possible

for a specialist to know of his own knowledge the greater part

of the species of the group. It has been my good fortune to

examine all but a few of the species now known to exist, and

the collections to which I have had access contain representatives

cf the majority of the fossil species. Sea-urchins are found in

the oldest fossiliferous rocks; they have continued to exist

without interruption in all the strata up to the present time.

While it is true that our knowledge of the Sea-urchins occurring

before the Jurassic period is not very satisfactory, it is yet com-

plete enough for the purposes of the present essay, as it will

enable me, starting from the Jurassic penod, to call your attention

to the paleontological history of the group, and to compare the

succession of its members with the embryological development

of the types now living in our seas. Ample material for making
this comparison is fortunately at hand ; it is material of a pecu-

liar kind, not easily obtained, and which thus far has not greatly

attracted the attention of zoologists.

Interesting and important as are the earliest stages of embry-
onic development in the different classes of the animal kingdom,
as bearing upon the history of the first appearance of any organ

and its subsequent modifications, they throw but little light on

the subject before us. What we need for our comparisons are

the various stages of growth through which the young Sea-

urchins of different families pass from the time they have prac-

tically become Sea-urchins until they have attained the stage

which we now dignify with the name of species. Few embry-

ologists have carried their investigations into the more extended

field of the changes the embryo undergoes when it begins to be

recognised as belonging to a special class, and when the know-

ledge of the specialist is absolutely needed to trace the bearing

of the changes undergone, and to understand their full meaning.

Fortunately the growth of the young Echini has been traced m
a sufficient number of families to enable me to draw the paral-

lelism between these various stages of growth and the palaeonto-

logical stages in a very different manner from what is possible

in other groups of the animal kingdom, where we are over-

whelmed with the number of species, as in the Insects or

Mollusks, or where the palaeontological or the embryological

terms of comparison are wanting or very imperfect.

Beginning with the palaeontological history of the regular sea-

urchins at the time of the Trias, when they constituted an unim-

portant group as compared with the Crinoids, we find the Echini

of that time limited to representatives of two families. One of

these, the genus Cidaris, has continued to exist, with slight

modifications, up to the present time, and not less than one-tenth

of all the known species of fossil Echini belong to this Important

genus, which in our tropical seas is still a prominent one. It is

interesting here to note that in the Cidarid® the modifications of

the test are not striking, and the fossil genera appearing in the

successive formations are distinguished by characters which often

leave us in doubt as to the genus to which many species should

be referred. In the genus Khabdocidaris, which appears in the

lower Jura, and which is mainly characterised by the extraordi-

nary development of the radioles, we find the extreme of the

variations of the spines in this family. From that time to the

present day the most striking differences have existed in the

shape of the spines, not only of closely allied genera, but even

in specimens of the same species ; differences which in some of

the species of to-day are as great as in older geological periods.

The oldest Cidaridue are remarkable for their narrow poriferous

zones. It is only in the Jura that they widen somewhat ; sub-

sequently the pores become conjugated, and only later, during

the Cretaceou* period, do we find the first traces of any orna-

mentation of the test (Temnocidaris) so marked at the present

day in the genus Goniocidaris. As far, then, as the Cidarid®

are concerned, the modifications which take place from their

earliest appearance are restricted to slight changes in the pori-

ferous zone and in the ornamentation of the teit, accompanied

with great variability in the shape of the primary radioles. We
must except from this statement the genera Diplocidaris and
Tetracidans, to which I shall refer again. The representatives

of the other Triassic family become extinct in the lower tertiaries.

The oldest genus, Hemicidaris, undoubtedly represents the

earliest deviations from the true Cidaris type; modifications

which affect not only the poriferous zone, but the test, the Retinal

and the abaclinal systems, while from the extent of these minor

changes we can trace out the gradual development of some of

the characteristics in families of the regular Echini now living*.

The genus Hemicidaris may be considered as a Cidaris in which

the poriferous zone is narrow and undulating, in which the

granules of the ambulacral system have become minute tubercles

in the upper portion of the zone and small primaiy tubercles in

its actinal region, in which many of the inter-ambnlacralgranules

become small secondaries, in which the plates of the actfoal

system have become reduced in number, and the apical system
has become a narrow ring, and finally, in which the primary
radioles no longer assume the fantastic shapes socotnmop amoa j

the Cidarid®.
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We can trace in this genus the origin of the modifications of

the'poriferous zone, leading us, on the one side, through genera
with merely undulating lines of pores to more or less distinct

confluent arcs of pores, formed round the primary ambulacral
tubercles, and, on the other, to the formation of open arcs of
three or more pairs of pores. The first type culminates at the
present day with the Arbaciad*, the other with the Diadematidse,
Triplechinidse, and Echinometradm. This specialisation very
early takes place, for already in the lower Jura Stomechinus has
assumed the principal characteristics of the Triplechinidac of to-
day.

Although in Hemicidaris the number of the coronal plates has
increased as compared with the Cidaridae, and while we find that
in many genera, even of those of the present day, the number
of the coronal plates is still comparatively small, yet, as a general
rale, the more recent formations contain genera in which the
increase in number of the interambulacral plates is accompanied
by a corresponding decrease in the number of plates of the
interambulacral area so characteristic thus far of the Cidaridie
and Hemiddaridse, a change also affecting the size of the primary
ambulacral tubercles. This increase in the number of the
coronal plates is likewise accompanied by the development of
irregular secondary and miliary tubercles, and the disappearance
in this group of the granular tuberculation, so important a
character in th2 Cidaridac. With the increase in the number of
the interambulacral coronal plates, the Pseudodiadematidic stUl

retain prominent primary tubercules, recalling the earlier Hemi-
cidaridae and Cidaridse, and, as in the Cidarida? proper, the test

is frequently ornamented by deep pits or by ridges formed by
the junction of adjoining tubercles. The genital ring becomes
narrower, and the tendency to the specialisation of one of its

plates, the madreporite, more and more marked.
With the appearance of Stomechinus, the Echinidic proper

already assume in the Jura the open arcs of pores, the large
number of coronal interambulacral plates, the specialisation of

the secondary tubercles, and the large number of primary
tubercles in each plate. With the appearance of Sphoerechinus
in the early Tertiary come in all the elements for the greater
multiplication of the pairs of pores in the arcs of the poriferous
zones, while the gigantic primary spines of some of the genera
(Heterocentrotas), and the small number of primary tnbercles

are structural features which had completely disappeared in the
group preceding the Echinometradge, to which they appear most
closely allied.

Going back again to the Hemicidaridx, it requires but slight

changes to pass from them to Acrosalenia and to the Saleniae

proper ; the latter have continued to the present day, and have,
like the Cidaridx, retained almost unchanged the characters of
the genera which preceded them, combined however with a few
Cidaridian and Echinid features which date back to the Triassic

period. We can thus trace the modifications which have taken
place in the poriferous zone, the apical and actinal systems, the
coronal plates, the ambulacral and interambulacral tubercles, as

wdl as in the radioles, and in the most direct manner possible

indicate the origin of the peculiar combination of structural

features which we find at any geological horizon. On taking in

succession the modifications undergone by the different parts of
the tC3t, we can trace each one singly, without the endless com-
plication of combinations which any attempt to trace the whole
of any special generic combination would imply.

Leaving out of the question for the moment the Palsechinidae,

we find no difficulty in tracing the history of the characters of
the genera of the regular Echini which have existed from the
time of the Trias and are now living, provided we take up each
character independently. Nothing can be more direct than the
gradual modification of the simple, barely undulating poriferous
zone, made up of numerous ambulacral plates covered by
granules, such as we find it among the Cidaridse of the
Trias, first into the slightly undulating poriferous zone of the
Hemicidaridsc, next into the indistinct arcs of pores of the
Pseudodiadematidse, then into the arcs with a limited number of
pom of the Triplechinidw, and finally to the polyporous arcs of
the fohinometradae . What can be more direct than the gradual
modification to be traced in the development of the primary
ambulacral tubercles, such as are characteristic of the Ecbinidse

~Vhe present day, from their first appearance at the oral
°*

•
th
f

ambulacral system of the Hemiddaridte, and
°* Penary interambulacral tubercles,

we conk***
°* secondaries sad miliaries, whtehcan trace in Hemicidaris, Acrosaienia, and Stomechirms—the

increase in number of the primary and secondary tubercles being
accompanied by a reduction in the size of the radioles and a
greater uniformity in their size and shape?

But while these modifications take place the original structural
feature may be retained in an allied group. Thus the Cidaridse
retain unchanged from the earliest time to the present day the
few primary tubercles, the secondary granules, the simple
poriferous zone, the imbricating actinal system, and the few
coronal plates, with the large apical system and many-shaped
radioles; while in the Salenidce the primary interambulacral

tubercles, the secondary granules, the radioles, the genital ring,

are recognised features of the Cidaridse, associated, however,
with an Echinid actinal and anal system, Hemicidarid primary
ambulacral tubercles, and an Echinid poriferous zone. In the
same way in the Diadematidse, the large primary interambulacral

tubercles are Cidaridian features, wnile the structure of the
ambulacral tubercles is Hemicidaridian. The existence of two
kinds of spines is another Cidaridian feature, while the apical

and actinal systems have become modified in the same direction

as that of the Ecbinidse. The more recent the genus the greater

is the difficulty of tracing in a direct manner the origin of any
one structural feature, owing to the difficulty of disassociating

structural elements characteristic of genera which maybe derived
from totally different sources. This is particularly the case with
genera having a great geological age. Many of them, especially

among the Spatangoids, show affinities with genera following

them in time, to be explained at present only on the supposition

that when a structural feature has once made its appearance it

may reappear subsequently apparently as a new creation, while

in reality it is only its peculiar combination with structural

features with which it had not before been associated (a new
genus), which conceals in that instance the fact of its previous

existence. A careful analysis, not only of the genera of the
order, but sometimes of other orders which have preceded this

combination in time, may often reveal the elements from which
have been produced apparently unintelligible modifications.

There is, however, not one of the simple structural features

in the few types of the Triassic and Liassic Echini from which
we can so easily trace the origin of the structural features of all

the subsequent Echinid genera, which V'not also itself continued
to the present day in some generic type of the present epoch,
fully as well characterised as it was in the beginning. In fact,

the very existence to-day of these early structural features seems
to be as positive a woof of the unbroken systematic affinity

between the Echini or our seas and those of the Trias as the

uninterrupted existence of the genus Pygaster or Cidaris from the

Trias down to the present epoch, or of the connection of many
of the genera of the Chalk with those of our epoch (Salenia,

Cyphosoma, Psammechinus, &c.).

Passing to the Clypeastridse, we find there, as among the

Desmosticha, that the earliest type, Pygaster, has existed from
the Trias to the present time

;
and that, while we can readily re-

construct, on embryological grounds, the modifications the earliest

Desmosticha- like Echini should undergo in order to assume the

structural features of Pygaster, yet the early periods in which
the precursors of the Echinoconidm and Clypeastridse are found
have thus far not produced the genera in which these modifica-

tions actually take place. But, starting from Pygaster, we
naturally pass to Ilolectypus, to Discoidea, to Conodypus, on
the one side, while on the other, from Ilolectypus to Echino-

cyamus, Sismondia, Fibularia, and Mortonia, we nave the natural

sequence of the characters of the existing Echinonthidse,

Laganidcc, and ScntellMUe, the ^greater number of which are

characteristic of the present epoch. If we were to take in turn

the changes undergone in the arrangement of the plates of the test,

os we pass from Pygaster to Holectypus, to Echinocyamus and

the Ecmnanthidtt, we should have in the genera which follow

each other in the paleontological record an unbroken series

showing .exactly what these modifications have bees. In the

same way the modifications of the abactinal and anal systems,

and those of the poriferons zone, can equally well be followed

to Echinocyamus, and thence to the Clypeastridse ;
white a

,

similar sequence in the modifications of these stracturak feattirCS

can be followed from Mortonia to the Scutellidse of the present

period.

Passing finally to the Petalosticha, we find no amenity in

tracing theoretically the modifications which our eariy Ecmno-

conidse of the Lias should primarily undergo pmtou to the

appearance of Gtleropygus. Thesfanflsxtty of the early Cassi*

dulold and Echinoneokt types points to the same systematic
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affinity, and perhaps even to a direct and not very distant rela-

tionship with the Falaechinidm. For if we analyse the Echino-

thuriee of the present day, we find in genera like Fhormosoma
many structural features, such as the shape of the test, the

character of the spines, the structure of the apical system, that

of the poriferous rone, indicative of possible modifications in

the direction of Pygaster or of Galeropygus, which have as yet

not been taken into account.
, , ,

Adopting for the Petalosticha the same method of tracing the

modifications of single structural features in their palaeontological

succession, we trace the comparatively little modified paleonto-

logical history of the Echinoneidee of the present day from the

Fyrina of the lower Jura. This, in its turn, has been preceded

by Hyboclypus and Galeropygus, while the Echinolampadse of

the present day date back, with but trifling modifications, to the

Echinobrissus of the Lias, itself preceded by Clypeus : and they

have been subject only to slight generic changes since that time,

Echinobrissus being still extant, while such closely-allied genera

as Catopygus and Cassidulus of the earlier Cretaceous are still

represented at the present day ; the modifications taking place

in the actinal system, in the ambnlacral zones of the Echino-
conidee and of the Echinolampadie showing the closest possible

systematic affinity in these families. Starting again from Hybo-
clypus, with its elongate apical system, we naturally pass to

Collyrites and the strange Dysasteridse forms which in their turn
are closely allied to the Holasteridm. From Holaster on the

one side and from Toxaster on the other, we find an unbroken
sequence of structural characters uniting the successive genera of

Holasteruto, such as Cardiaster, OfTaster, Stenonia, Ananchytes,
and Asterostoma, with Paleopneustes, Homolampas, and the
Fourtalesim of the present day, while from the genera of the

Toxasteridae we naturally pass to the cretaceous Hemiaster ; in

this genus and the subsequent Micraster we find all the elements

necessary for the modifications which appear in the Spatanginac

from the time of the Chalk to the present day. These modifi-

cations result in genera in which we trace the development of

the fascioles, of the actinal, anal, and abactinal plastrons, of the

beak, the formation of the petaloid ambulacra, first flush with
the test, and little by little changed into marsupial pouches, the

growth of the anterior groove and the manifold modifications of

the ambulacral system m C^wtangus, Agassizia, and Echinocar-
dium, often recalling in some of its features structural characters

of families which have preceded this in time.

Apparently in striking contrast with the Echini of the secondary

period and those which have succeeded them stand the Palaeozoic

Echini ; but when we have examined the embryology of Echini,

we shall be better prepared to understand their structure and the

affinities of the Palsecninida: with the Echini of the present day,

and their immediate predecessors.

Taking up now the embryological development of the several

families which will form the basis of our comparisons, beginning
with the Cidoridm, we find that in the earliest stages they very

soon assume the characters of the adult, the changes being
limited to the development of the abactinal system, the increase

in number of the coronal plates, and the modifications of the
proportionally gigantic primary radioles.

In the Diadematidae tne changes undergone by the young are
limited to the gradual transformation of the embryonic spines to

those which characterise the family, to the changes of the

vertical row of pores in the ambulacral area into arcs of three or
four pairs of pores, and to the specialisation of the actinal and
abactinal systems.

In the Arbaciadce the young stages are remarkable for the

prominent sculpture of the test, for the flattened spines, for their

simple poriferous zone, for their actinal system, and for their

genital ring. The anal plates appear before the genital ring.

In the Echinometradae the young thus far observed are

characterised by the small number of their primary tubercles,

the huge size or the spines, the simple vertical row of pores, the

dosing of the anal ring by a single plate, and the turban-shaped
outline of the test Little by little the test loses with increasing

age'this Cidaris-like character
;

it reminds us, from the increase

in the number of its plates, more of- Hemicidaris ; then, with
their still mater increase, of the Paeudodiadematidm \ and,
finally, of tne Echinometradae proper. The spinet, following

pari >w* the changes of the test, lose little by little their

nmtawtic embryonic, or rather Cidaria-like appearance, and
more solid and shorten till they finally assume the

deUoafctiy fluted, structure characteristic of the Echinometradae.

Urn vertical poriferous zone is first changed into a series Of

connected vertical arcs, which become disjointed, and form, with
increasing age, the independent arcs of ports, erf three or more
pairs of pores, of the Echinometradae.

In the Echinidae proper we find in the young stages the same
unbroken vertical line of pores, which graduallyjbecoines changed
to the characteristic generic types. We find, as in. the Echino-
metradm, au anal system closed with a single plate, and an
abactinal system separating in somewhat more advanced stages
from the coronal plates of the test. This is as yet made up of
a comparatively small number of plates, carrying but few large

1
rimary tubercles, with fantastically shaped spines entirely out

of proportion to the test, but which, little by little, with the
increase of the number of coronal plates, the addition of primary
tubercles, and their proportional decrease in size, assume 1more
and more the structure of the genus to which the young belongs.
The original anal plate is gradually lost sight of from the increase

in number of the plates covering the anal system, and it is only
among the Temnopleuridac that this anal plate remains more or
less prominent in the adult. In the Salemdse, of which we know
as yet nothing of the development, this embryonic plate remains
permanently a prominent structural feature of the apical system .

1

Among the Clypeastroids the changes of form they undergo
during growth are most instructive. We have in the young
Fibularinae an ovoid test, a small number of coronal plates

surmounted by few and large primary tubercles, supporting
proportionally equally large primary radioles, simple rectilinear

poriferous zones, no petaloid ambulacra—in fact, scarcely one of
the features we are accustomed to associate with the Clypeastroids

is as yet prominently developed. But rapidly, with increasing

size, the number of primary tubercles increases, the spines lose

their disproportionate size, the pores of the abactinal region
become crowded and elongate, and a rudimentary petal is formed.
The test becomes more flattened, the coronal plates increase in
number, and it would be impossible to recognise in the young
Echinocyamus, for instance, the adult of the Cidaris-like or
Echinometra-like stages of the Sea-urchin, had we not traced

them step by step. Most interesting, also, is it to follow the
migrations of the anal system, which, to a certain extent, may
be said to retain the embryonic features of the early stages of all

Echinoderm embryos, in being placed in more or less close

proximity to the actinostome. What has taken place in the
growth of the young Echinocyamus is practically repeated for all

the families of Clypeastroids; a young Echinarachnins, or
Mellita, or Encope, or a Clypeaster proper, resembles at first

more an Echinometra than a Clypeastroid ; they all have simple
poriferous zones and spines and tubercles out of all proportion
to the size of the test.®

When we come to the development of the Spatangoids, we
find their younger stages also differing greatly from the adult;

Among the Nucleolidse, for instance, the young stages have as
yet no petals, but only simple rectilinear poriferous zones. They
are elliptical with a high test, with a single large primary tubercle
for each plate, and a simple elliptical actinostome, without any
trace of the typical bourrelets and phyllodes so characteristic of

this family. Very early, however, this condition of things is

changed, the test soon becomes more flattened, the petals begin

to form as they do in the Clypeastroids, and we can soon trace

the rudiments of the peculiar bourrelets characteristic of the

family, accompanied by a rapid increase in the number of
tubercles and in that of the coronal plates. *

Among the Spatangidm some are remarkable In their adult

condition for their labiate actinostome, for the great develop-

ment of the petals, for the presence of fascioles surrounding cer-

tain definite areas, for the small size of the tubercles, die general

uniformity in the spines of the test, and the spedalindoh of
their anterior and posterior regions. On examining the young
stages of this group of Spatangoids, not one of these structural

features is as yet developed. The actinostome is simple, the
poriferous zone has die same simple structure from the actino-

stome to the apex, the primary tubercles are large, few in

number, surrounded by spines which would more tmMy pumas
the spines of Cidaridae than of Spatangoids. Tto fasctotte{tte

either very indistinctly indicated, or else the special Nnabirtm

t The young of the following genera have servedasa tittjafpr

t

tding analyaifi of the embryonic sirceding analyaifi of the embryonic stage* of the
;

Doroddarfi, Gonioddari*, Axbacia, ‘Poroddari*, St w„ . „ —
nometra, Echinui, Toxopneufitee, HipponoS, TemaopWuru*/ Tsdm*WflMiS,

Amo^ffieGlypiafitrold1 1 have examined the yawy

1

Fibularia. Mellita, Lagaawn, Bchirtarachtihi*, "SB
Bchinamhu*. — * *v m. 4

-
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fasciole can be followed. None of the genera of Petalosticha

belonging to the other groups develop any fasciole in the sense

of circumscribing a limited area of the test.

The comparison of the genera of Echini which have appeared

since the Lias with the young stages of growth of the principal

of Echini, shows a most striking coincidence, amounting

almost to identity, between the successive fossil genera and the

various stages of growth. This identity can, however, not be

traced exactly in the way in which it has usually been under-

stood, while there undoubtedly exists in the genera which have

appeared one after the other a gradual increase in certain families

4n the number of forms, and a constant approach in each succeed-

ing formation, in the structure of the genera, to those of the present

day. It is only in the accordance between some special points of

structure of these genera and the young stages of the Echini of the

present day that we can trace an agreement which, os wc go
further back in time, becomes more and more limited. We are

either compelled to seek for the origin of many structural features

in types of which we have.no record, or else we must attempt to

find them existing potentially in groups where we had as yet not

succeeded in tracing them. The parallelism we have traced does
not extend to the structure as a whole. What we find is the

appearance among the fossil genera of certain structural features

giving to the particular stages we are comparing their charac-

teristic aspect Thus, in the succession of the fossil genera,

when a structural feature has once made its appearance, it may
either remain as a persistent structure, or it may become gradually
modified in the succeeding genera of the same family, or it may
appear in another family, associated with other more marked
structural features which completely overshadow it. Take, for

instance, among the Desmosticha the modifications of the pori-

ferous zone of the actinal and abactinal systems of the coronal

plates, of the ambulacral and interambulacral systems, the

changes in the relative proportion of the primary tubercles, and
the development of the secondaries. These are all structural

features which are modified independently one of the other ; we
may find simultaneous development of these features in parallel

lines, but a very different degree of development of any special

feature in separate families.

This is as plainly shown in the embryological as in the paleon-
tological development. In the Cidaride there is the minimum
of specialisation in these^structural features. In the Dia*

demopsidee there is a greater range in the diversity of the structure

of the poriferous zone and of the coronal plates, as well as of the

actinal system. There is a still greater range among the Echinidx,

while among the Salenidce the modifications, as compared to those

of the Echinidoe and Diademopsida?, are somewhat limited

again, being restricted as far as relates to the poriferous zone

and coronal plates, but specialised as far as the actinal system
is concerned, and specially important with reference to the

structure of the apical system. The special lines in which these

modifications take place produce, of course, all possible com-
binations, yet they give us the key to the sudden appearance, as

it were, of structural features of which the relationship must be
sought in very distantly related groups. It is to this speciality

in me palaeontological development that we must trace, for

instance, the Cidarid affinities of the Salenia;, their papillce,

the existence of few large primary interambulacral tubercles,

the structure of their apical system, and their large genital plates
;

while it is to their affinities with the Hemicidaridse that we must
refer the presence of the few larger primary ambulacral tubercles

at the base of the ambulacral area, and by their Diademopsid
and Echinidian affinities that we explain the indented imbricated

actinal system with the presence of a few genuine miliories.

But all the structural features which characterise the earliest

types of the Desmosticha can in reality be traced, only in a

somewhat rudimentary form, even in the Cidarids. The slight

undulation of the closely packed, nearly vertical poriferous zone

is the forerunner of die poriferous zone first separated into

vertical arcs and then into independent arcs. The limitation in

the number of the rows of granules in the ambulacral zone, and
their increase in size, is the first trace of the appearance of the

somewhat larger primary ambulacral tubercles of the Hemici-
and S&lenise. The existence of the smooth cylindrical

spines of the abactinal region of the test naturally leads to

similar spines covering the whole test in the other families of the

Desmosticha. The difference existing in the plates covering the
uhWI system from those of the coronal plates leads to the great

distinction between the structure of the actinal system and of

the coronal plates in some of the Echinidse.

Passing to the Clypeastridse and Petalosticha, we trace a paral-
lelism of the same kind,and readily follow in the successive genera
of fossil Clypeastroids, but often in widely separated genera, the
precise modifications which the poriferous zone has undergone
as it first becomes known to us in Echinocyamus and FibularfcL

and as we find it in the most complicated petaloid stage of
the Clypeastroids of the present day. We readily trace the
changes the test undergoes from its comparatively ovoid and
swollen shape to assume first that of the less gibbous* forms,
next that of the Laganidse, and finally of the flat Scutellidse

;

while we trace in the Echinanthidsc the persistent structural
features of some of the earliest Clypeastroids, together with an
excessive modification of the poriferous zone. Likewise for the
Echinoconidic we trace mainly the slight modifications of the
poriferous zone and of the coronal plates, and finally, when we
come to the Spatangidse we find no difficulty in tracing from the
most Desmostichoid of the Spatangoid genera the modifications
of a test in which the ambulacral and interambulacral areas are

made up of plates of nearly uniform size, in which the anterior

and posterior extremities are barely specialised, to the most
typical of the Ananchytidce, in which the anterior and posterior

extremities have developed the most opposite and extraordinary

structural features. In a similar way we can trace among the
fossil genera of different families the gradual development of the
actinal plastron from its very earliest appearance as a modifica-
tion of the posterior interambulacral area of the actinal side, or
the growth of the posterior beak into an anal snout, the succes-

sive changes of the anal groove, the formation of the actinal

labium, or the development of the bourrelets and phyllodes from
a simple circular actinostome, the gradual deepening of the
slight anterior groove of some early Spatangoid to form the
deeply sunken actinal groove. Equally well we can trace the
modifications of the ambulacral system as it passes from the

j

simple poriferous zones of the earlier Spatangoids to genera in
which tne petaliferous portion makes its appearance, and finally

becomes the specialised structure of our recent Spatangoid
genera, such as Schizaster, Moira, and the like. Finally, we
can trace to a certain extent the development of the fascioles on
one side from genera like Iiemiaster, in which the peripetalous
fasciole is prominent, to genera like Brissopsis, Brissus, and the
like, of the present day ; on the other, perhaps, or both com-
bined, the formation of a lateral and amd fasciole from genera
like Micraster in Spalangus and Agassizia. Thus we must, on
the same theory of the independent modifications of special
structural features, trace the many and complicated affinities

which so constantly strike us in making comparative studies,
and which render it impossible for us to express the manifold
affinities we notice, without taking up separately each special
structure. Any attempt to take up a combination of characters,
or a system of combinations, is sure to lead us to indefinite

problems far beyond our power to grasp.

In the oldest fossil Clypeastroids and Petalosticha, as well as
in the Desmosticha, we also find the potential expression of the
greater number of the modifications subsequently carried out in
genera of later date. The semipetaloid structure of some of the
earlier genera of Spatangoids, the slight modifications of some
of the plates of the actinal side near the actinostome, ore the

precursors, the one of the highly complicated petaloid ambulacra
of the recent Spatangoids, the other of the actinal plastron,

leading as it does also to the important differences subsequently
developed in the anterior and posterior extremities of the test,

as well as to the modifications which lead to the existence
of a highly labiate actinostome. The appearance of a few
miliories near the actinostome constitutes the first rudimentary
bourrelets.

Going back now to the Palsechinidae, the earliest representatives
of the Echini in palaeozoic times, without any attempt to trace
the descent of any special type from them, we may perhaps find

some clue to the probable modifications of their principal struc-
tural features preparatory to their gradual disappearance. In
the structure of the coronal plates, the specialisation of the
actinal and abactinal systems, the conditions of the ambulacral
system, we must compare them to stages in the embryonic deve-
lopment of our recent Echini with which we find no anaioguaa
in the fossil Echini of the Lias and the subsequent formations*
In order to make our parallelism, we must go bock to a stage In
the embryonic history of the young Echini in which the
to be made between the ambulacral and interambulacral systems
is very indefinite, in which the apical system is, it is true, special-
ised, but in which the actinal system remains practkaBy a pat
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akhoqgh wecantmce in the palmaaftological devetapmentof such

typci 4» Archseocidaris or Bothriocidaris modifications which
would lead ui without great difficulty, on the one aide to the

CfcUridtt, and on the other to the Echinothnrise and DiideiUatidw

Of the present day, we cannot fail to ice most definite indications

in some of .the structural features of the Palsechinsdtt of charac-

teristics which we have been accustomed to associate with higher
groups. The minute tuberculation, for instance, of the Cly-
peastroids and Spatangcnds, already existing in the Melonitidse,

the genital ring, and anal system, are quite as much Echinid
as Cidarid. The pdyporus genera of the group represent to a
certain extent the polygon of the regular Echini, and the lapping

of the actinal plates of the Cidaridse and of the coronal plates

in some of the DUdematidse, as well as the existence of such

genera as Tetrmeidaxis, of four interambulacral plates in

Astropyga, .and of a large number of ambulacral plates in some
of the recent Echinomctradte, all these are Palsechinid characters

which we can explain on the theory of the independent develop-

ment of Ahe structural features of which they are modifications.

AVe should, however, remember, that the existence of a large

number of coronal plates, especially interambulacral plates, in

the Palccchinidsc, is a mere vegetative character, which they hold

in common with all the Crinoids,—a character which is reduced

to a minimum among the Holothurians, and still persists in full

force among the Pentacrini of the present day, as well as the

Astrophytidse and Echinidx.
It would lead me too far to institute the same comparison be-

tween the embryonic stages of the different orders of Echino-
derms and their earliest fossil representatives. We may,
however, in a very general way, slate that we know the earliest

embryonic stages of the order of Echinoderms of to-day, which,
with the exception of the Blastoidea and Cystideans, are

identical with the fossil orders, and that as far as we know thev
all begin at a stage where it would be impossible to distinguish

a Sea-urchin from a Star-fish, or an Ophiuran, or a Crinoid, or

an Holothurian,—a stage in which the test, calyx, abactiual and
ambulacral systems are reduced to a minimum. From this

identical origin there is developed at the present day, in a

comparatively short period of time, either a Star-fish, a Sea-

urchin, or a Crinoid ; and if we have been able successfully to

compare, in the development of typical structures, the embryonic
stages of the young Echini with their development in the fossil

genera, we may fairly assume that the same process is applicable

when instituting the comparison within the different limits of

the orders, but with the same restrictions. That is, if we wish
to form some idea of the probable course of transformations

.which the earliest Echinoderms have undergone to lead us to

those of the present day, we are justified in seeking for our

earliest representatives of the orders such Echinoderms as

resemble the early stages of our embryos, and in following, for

them as for the Echini, the modifications of typical structures.

These we shall have every reason to expect to find repeated in

the fossils of later periods, and, going back a step further we
may perhaps get an indefinite glimpse of that first Echinodermal

stage_which should combine the structural features common to

all the earliest stages of our Echinoderm embryos.

And yet, among the fossil Echinoderms of the oldest periods,

we have not as yet discovered this earliest type from which we
could derive either the Star-fishes, Ophiurans, Sea-urcliins, or

Holothurians. AVith the exception of the latter, which we can

leave out of the question at present, we find all the orders of

Echinoderms appearing at the same time. But while this is the

case, one of the groups attained in these earliest days a promin-
ence which it gradually loses with the corresponding development
of the Star-fishes, Ophiurans, and Sea-urchins, it has steadily

declined in importance ; it is a type of Crinoids, the Cystideans
which culminated daring Palaeozoic times, and completely dis-

appeared long before the present day. If we compare the early

types of Cystideans to the typical embryonic Echinodermal type
of the present day, we find they have a general resemblance, and
that the Cystideans and Blastoids represent asnon^ the fossil

Echinoderms the nearest approach we have yet discovered to

this imaginary prototype of Echinoderms.
This may not seem a very satisfactory result to have attained*

It certainly has been shownto be on impossibility to trace in the
palaeontological successionof the Echini anything like a sequence
of genera. No direct filiation can be shown to exist, and yet
tne very existence of persistent types, not only among Echino-
oenns, but in every group of marine animals, genera m&ohhave

continued to exist without inteii^tlonJtonwjim^mufiaat epochs
at which they occurtq the present dap* wenli^MiveooRiclnnititly
that at any rate some gronpa among the marina animals, of 4he
present day are the direct descendants of those of “the earliest

geological periods. When we come to typeswhich have not
continued as long, but yet which have extended through two .or
three great periods, we must likewise accord AoJiefr- latest

representatives a direct descent from .the older* The very fact

that the ocean basins date back to the earliest geological period*
and have afforded to the marine animals the oonditioost moat
favourable to an unbroken continuity under slightly varying
circumstances, probably accounts for the great range in time
during which many genera of Echini have existed. If we
examine the interlacing in the succession of the genera charac-

teristic of later geological epochs, we find it an impossibility

to deny their continuity from the time of the Lias to the

present day. The Cidaris of the Lias and the Rhabdod-
daris of the Jura are the ancestors of the Cidaris ,4>f to-day.

The S&lenite of the lower Chalk are those of the Salento of to-

day. Acrosalenia extends from the Lias to the lower Cretaoeewi,

with a number of recent genera, which begin at the Eooe&e.
The Pygaster of to-day dates bach to the .Lias ; Echinocyamus
and Fibularia commence with the Chalk. Pyrina extends from
the lower Jura through the Eocene. The Echinobriasus Of to*

day dates back to the Jura. Holaster lived from the lower
Chalk to the Miocene, and the Hemiaster of to-day cannot be
distinguished from the Ilcmiaster of the lower Cretaceous.
Such descent we can trace, and trace as confidently as we

trace a part of the population of North America of to-day a*
the descendants of some portion of the population of the
beginning of this century. [But we can go no further with
confidence, and bold indeed would he be who would attempt
even in a single State to trace the genealogy of the inhabitants

from those of ten years before. We had better acknowledge
our inability to go beyond a certain point ; anything beyond
the general parallelism 1 have attempted to trace, which in no
way invalidates the other proposition, we must recognise as
hopeless.

But in spite of the limits which have been assigned to this

general parallelism, it still remains an all-essential factor in

elucidating the history of palaeontological development, and its

importance has but recently been My appreciated. For, while
the fossil remains may give us a strong- presumptive evidence of
the gradual passage of one type to another, we can only imagine
this modification to take place by a process similar to that which
brings about the modifications due to different stages of growth,
—the former taking place in what may practically be considered
as infinite time when compared to the short life history which has
given us as it were a risumi of the palaeontological development.
We may well pause to reflect that in the two modes of develop-
ment we find the same periods of rapid modifications occurring

at certain stages of growth or of historic development, repeating
in a different direction the same phases. Does it then pass the
limits of analogy to assume that the changes we see taking place
under our own eyes in a comparatively short space of time,—
changes which extend from stages representing perhaps the
original type of the group to their most complicated structures,

—may, perhaps, in the larger field of palaeontological develop-
ment, not have required the infinite time we arc in the habit of
asking for them ?

Paleontologists have not §been slow in following out" this

suggestive track, and those who have been anatomists and
embryologists besides have not only entered into most interesting

speculations regarding the origin of certain groups, but they

have carried on the process still further, and have given us

genealogical trees where we may, in the twigs and branches and
main limbs and trunk, trace the complete filiation of a group os

we know it to day, and as it must theoretically have existed at

various times to its very beginning. While we cannot but admire
the boldness and ingenuity of these speculations upon genetic

connection so recklessly launched during the last fifteen yean,
we find that with but few exceptions there is little to recommend
in reconstructions which shoot so wide of the facts os for os they
are known, and seem so readily to ignore them* -The moment
we leave out of sight the actual succession of the fossils and the

ascertainable facts of postembryonic development, to reconstruct

our genealogy, we are building in the air* Ordinarf!y, the twigs

of any genealogical tree have only a sembltnoe of truth ; they

lead us to branchless having but a slight tnoe of probability, 40

branches where the imagination pby* an important part, to main
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Mari*whet* It is ftnallyallawed lull play, In lords* to.solvn wfyh
the «M^;^tlwafttisnuilloiLoiCtlM writer at k»ri*\tlte. riddle, of

the origin of the group* . It teems hardly credible that a school

which boasts for itsmy creed a belief in nothing which is not

weteantedby common sense should;descend to such trifling.

- The lime for genealogical trees is passed ; its futility can,

rnrimyt, frrrtt be shown by a simple calculation, which will

peint out at a glance .what these scientific arboriculturists are

attempting. Xet us take, for instance, the ten most character*

islle features of FcfrM . The number of possible combinations

which can be produced from them is so great that it would take

no less than, twenty yean, at the rate of one new combination a
minute for ten hours a day, to pass them in review. Remember-
ing now that each one of these points of structure is itself

undergoing constant modifications, we may get some idea of the

nature of the problem we are attempting to solve, when seeking
to trace the genealogy as understood by the makers of genea-
logical trees. On the other hand, in spite of the millions of

possible combinations which these ten characters may assume
when affecting not simply a single combination, but all the
combinations which might arise from their extending over
several hundred species, we yet find that the combinations which
actually exist—those which leave their traces as fossils—fall

immensely short of the possible nnmber. We have, as I have
stated, not more than twenty-three hundred species actually
representing for the Echini the results of these endless combina-
tions. Is it astonishing, therefore, that we should fail to
disoover the sequence of the genera, even if the genera, as is so

often the case, represent, as it were, fixed embryonic stages of
some Sea-urchin of the present day ? In fact, does not the very
history of the fossils themselves show that we cannot expect
this? Each fossil species, during its development, must have
passed through stages analogous to those gone through by the
Echini of the present day. Each one of these stages at every
moment represents one of the possible combinations, and those

which are actually preserved correspond only to the particular

period and the special combination which any Sea-urchin has
reached. These stages are the true missing links, which we
can no more expect to find preserved than wc can expect to find

a record of the actual embryonic development of the species

of the present day without direct observation at the time. The
actual number of species in vmy one group must always fall far

(

short of the possible number, and for Siis reason it is out of the

question for us to attempt the solution of the problem of

derivation, or to hope for any solution beyond one within the

most indefinite limits of correctness. If, when we take one of

the most limited of the groups of the animal kingdom, we find

ourselves engaged in a hopeless task, what must be the prospect
should we attack the problem of other classes or groups of the
animal kingdom, where the species run into the thousands,
while they number only tens in the case wc have attempted
lo follow out? Shall we say “ ignorabimus ” or “impavidi
progrediamus ” valiantly to chase a phantom we can never hope
to seize?

NOTES
The Second International Geological Congress will be held ;tt

Bologna in September, 1881. It is proposed to award a prize

5f 5,000 francs for the best international scale of colours and

:onventional signs for the graphic representation of formations

mx geological maps and sections. Each scale should be accom-

panied by an explanatory memoir and a sufficient number of

maps and sections relative to regions of different geological

jbaracters ; for the memoirs the French language is recom-

mended. The names of the competitors should be inclosed in

sealed envelopes, on which should be a motto. The scales and

nemoirs should be addressed, before the end of May, i38 x, to

he President of the Committee, Signor J. Capellini, 65, Via

foxnboni, Bologna,

11 The Official Guide and Handbook to Swansea and its

Strict,” prepared at the request of the Local Committee by

Hr. S. C. Gamwell, is a really useful little work, which must

pove of permanent value as a guide to Swansea. It contains

carefully compiled information on the History and

k^iqaithMi of Swansea* its literary and scientific, educational

and other institetioss, industries, ylmtjsfjptecytJla *n4,arotpd
the town, geology of the disfrfct*^patoimlcijaiy^S^
history. A considerable amount of space is appropriately
devoted to the' scientific aspects of the district, the information
given is very full, and we believe trustworthy. " An excellent

map is prefixed, and the work as a whole is creditable to JShe

Local Committee and to the author. 4

On gunday a statue of Denis Papin was unveiled at Blois,

where he was bom in 1647.
f

The late Mungo Ponton, W.S., Fellow of the Royal Society
of Edinburgh, whose death was recently announced, was known
as the discoverer of the peculiar effect of light on gelatine when
treated with the bichromates, which was afterwards practically

applied in the autotype process. He obtained the silver medal
from the Royal Society of Edinburgh in 1838 for “model and

description of improved electric telegraph,” He was the first

who employed the photographic method for registering automati-

cally the fluctuations in thermometers and other instruments, and
for this service he received also the silver medal of the same
society in 1845. Several papers of his appeared in the new
Philosophical Journal and in the Quarterly Journal ofScience.

'

The Fifth Annual General Meeting of the Mineralogical

Society of Great Britain and Ireland was held at Swansea on

August 27, Mr. Jas. S. Merry, F.C.S., in the chair. A favour-

able report was presented by the Council and adopted by the

meeting. The election of the following new members was
announced Dr. Jas. Hector, F.R.S., of New Zealand, Mr.
Thos. Stewart of Glasgow, Rev. R. Graham, LL.D., of Errol,

Perthshire ; Mr. Jos. Gill of Leadhills, and Rev. Geo. Gordon,
LL.D., of Elgin, The following papers were read and dis-

cussed :—“On the Chemical Formula of Epidote,” by M.
l’Abbe Renard ; “On Certain Crystallised Furnace-products,

”

by Wm, Terrill, F.C.S. ; “On the Serpentine and Horn-
blendic, and Schistose Rocks of Porthalla in Cornwall,” by
II. Collins.

’

On the evening of July 20, about half-past eight o'clock, a
remarkable meteor, said to have resembled a comet, apparently

about twenty yards in length, was observed at Vizimgamn and
other places in India, traversing the sky from south to north,

and remaining visible for about three-quarters of a minute,

during which time the whole sky and country were brilliantly

illuminated. The meteor then burst, and some time afterwards

a loud sound like distant thunder, which lasted two minutes, was
heard.

The rainfall in Southern China appears to have been abnor-

mally large in the early part of this summer, for we learn from

the Daily Press of Hongkong that the rainfall in that colony

during the month of June was no less than 28*06 inches, com-

pared with 11*32 inches in June, 1879, 15*36 inches in June,

1878, and 9*37 inches in June, 1877. It is stated that so large

a rainfall as we have mentioned has never before been registered

in Hongkong.

The Government printer at Brisbane has published three vain

able Reports, by Mr. Robert L. Jack, the Geological Surveyor

of Northern Queensland, who during the last few years has done

excellent service in the cause of both geography and geology in

Cape York Peninsula. The first of these Reports deals with

the geology and mineral resources of the district between Charters

Towers gold-fields and the coast, and is illustrated with a map
and several woodcuts taken from photographs, while the second

is a preliminary Report on the geological features of part of the

coast range between the Dalrymple and Charters Towers load*

The third Report treats of the important Bowen River

This is accompanied by a map and* some large and tetcrevUttg
woodcuts. ,
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At Cftr&cas in Venezuela on August 1 there was a heavy

shock of earthquake at 7 p.m.

The United States Government proposes to hold an Inter-

national Sanitary Congress at Washington in January, 1S81.

The Rev. A. £. Eaton has begun a series of Notes on the

Entomology of Fortugabin the Entomologist's Monthly Magatine,

In No. 9, vol, xxxviii. of Globus an account of Dr. Potagos’s

travels in the regions of the Nile and Welle is given.

Among the articles in No. 2 of the American journal of
Philology (Macmillan and Co.) is one of considerable scientific

interest—“ Recent Investigations of Grimm’s Law, 11 by Mr. II.

C. G. Brandt of Johns Hopkins University.

We are requested by Lieut. Temple to publish the following

letter addressed to him by Lieut. Col. Fr. Sejersted, Director of

the Royal Norwegian Geographical Survey Office:— “Chris-

tiania, August 7, 1880.—Sir,—You may possibly have noticed

that I have replied in some English newspapers to remarks

stated in those papers to have been made by you at a meeting on

the 19th of May last of the Society of Arts, with respect to our

Norwegian coast charts, and that I have especially alleged that

your remarks must have been caused by ignorance of the present

stage of our coast charts. I now learn from a copy of the

Journal of the Society of Arts, containing your paper complete,

that the said newspaper statements were misguiding extracts,

and that yonr censure was not pointed against our coast charts,

but against an English belabouring of those charts in no w ay

connected with the geographical survey of Norway. As a

matter of course my reply would not have been published if the

said newspaper statements had been correct concerning the main

point to us, and I hereby declare with great pleasure that the

copy of the Journal of the Society of Arts, containing your

paper, proves plainly that you are intimately acquainted with

our coast charts and coast descriptions, which are mentioned by

you in a very satisfactory manner to us. I express my wish that

the^e lines may help to make good the injustice you have

suffered from the misconceptions caused by the ambiguous

newspaper statements, and I beg to leave it to you to use this

letter at pleasure.”

The additions to the Zoological Society’s Gardens during the

past week include a Macaque Monkey (Macacus cynomolgus)

from India, presented by Mr. Geo. G. Turner ; two American

Moorhens (Gallinula galcaia) from America, presented by Mr.

G. H. Hawtayne, C.M.Z.S. ; a Turnstone {Strepsilas interpret)
f

captured at sea, off the Azores, presented by Capt. A. McRitchie,

ss. Utopia; two Koodoos (Strcpsiccros kudu) from Africa, a

Harnessed Antelope ( Tragdaphus scrip/us) from Gambia, a

Syrian Fennec Fox {Cantsfamdicus) from North Africa, a King

Vulture {Gypagus papa ) from Tropical America, deposited ; a

Nylghaie {Bosdaphuspiclus) from India, a Michie’s Tufted Deer

{Elaphodus michianus) from China, a Cuvier’s Toucan {Ram-

phastos cuvieri) from the Upper Amazons, purchased.

SOCIETIES AND ACADEMIES
Paris

Academy of Sciences, August x6.—M. Wurtz in the chair.

—The following papers were read :—

S

ummary report of the

cruise of Lc Travailleur (continued), by M. Alph. Milne-

Edwards. He describes the various animal species obtained.

—

On the establishment of hospital stations in Equatorial Africa,

by M. de Lesseps. This reports the progress ofCapt. Bloyet in

the East (who reached Usagara on July 2) and M. de Brazza in

the West (who is seeking a suitable position on one of the
affluents of the Ogowf).—On the embryos accompanying cysti-
cerri in pork, by M. Poincarf. Pork may contain microscopic
germs of Taenia which may quite escape ordinary inspection.
Raw meat of any kind should be avoided.—On some formulae
relative to hypergeometric functions of two variables, by M.

Appell.—On various attempts at demonstration of the theorem
of Fermat, by M, P^pin,—Observation on a group of lines in
the solar spectrum, by M. Thollon. With the centre of the solar
image, on his apparatus (on a mountain near Nice) he notes
four lines, a

t
b, c, d, of which a and b are close to each other,

and similarly c and d \ b and c are of iron, a and d are telluric.

On directing the apparatus to the two ends of the equatorial
diameter, the iron lines are displaced relatively to the others,
conformably to theory.—On the cause of variations of fixed

points in thermometers, by M« Crafts. He describes ex-
periments which reduce to mV, or a very small amoun\ the
rdle of pressure in permanent elevation of the zero point.

Glass blown at the lamp and long exposed to heat diminishes in

volume through interior work.—On rapid alcoholic fermentation,
by M. BousBingault. This relates to fermentation in a liquid

that is boiling under a pressure so weak that the heat does not
alter the organism of the ferment, while yet it is sufficient to
expel the alcohol and the carbonic acid; Glycerine appears
during this rapid fermentation.—Spectral examination of thulium,
by M. Thalen.—On the absorption-spectra of metals forming
part of the groups of yttria and of cerite, by M. Soret.—On
erbine, by M. Cleve. The atomic weight of the metal he finds

to be 166 (ytterbium 173).—Measurement of the intensity of
some dark lines of the solar spectrum, by M. Gouy. His method
shows clearly the telluric nature of the group B (between 6866
and 6880) ,

by reason of their greater intensity.—On polar electri-

city in hemihedric crystals with inclined faces, by MM. Jacques
and Curie. They show that in all the non-conducting substances
studied the direction of the electric poles is connected with the

position of the hemihedric facettes. M. Thenard recalled

experiments bearing on the subject made by his son fifteen years
ago. —New results of utilisation of solar heat obtained at Paris,

by M. Pifre. He succeeds in utilising 80 per cent, of the solar

heat as against 50 (Mouchot). The reflector is made of three

truncated cones, so that the generating line is a broken one. The
focus is thus concentrated in much le>s length, and the height of
the boiler may be diminished one half (without increasing its dia-

meter), When the sky L clear the boiling of fifty litres is obtained
in le3.s than forty minutes, and the pressure rises I atm. every

seven or eight minutes. The steam-engine is specially adapted
for solar receivers.—Production of crystals of scsquicbloriae of
chromium of persistent green colour, by M. Mengeot.—On the
inconveniences presented, with regard to physiological reactions,

in cases of poisoning with morphine, by the substitution of

amylic alcohol for ether in the process of Stas, by MM. Ber-
geron and L’H ote.—On the experiment of the great cervical

sympathetic, by MM. Dastre and Morat. They demonstrate
the existence of vaso-dilator as well as vaso-constrictor nerves in

the cervical sympathetic.—Morphological signification of the

appendices serving for suspension of chrysalides, by M. KimckeL
They are (in Lepidoptera) hooks of membranous anal legs modi-
fied and adapted to special biological conditions.—On a new
station of the age of stone at Hauaweh, near Tyre (Syria), by
M. Lortet. Myriads of flints (of very primitive form), along
with numerous fragments of bone and teeth, were found in a
kind of conglomerate or breccia. —On the falling stars of August

9, io, and II, iSSo, by M. Chapelas. The mean horary number
is only 537, making a difference of 69*3 with that last year.

This seems to limit the return of the maximum of August
between 1848 and 1879, giving a period of thirty-two or thirty-

three years, quite like that of the phenomenon of November 12
and 13,
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THURSDAY, SEPTEMBER, 9, 1S80

ENGLISH AND AMERICAN BEE-KEEPING

The Bee-Keeper's Manuals or, the Honey Bee, its Manage-

ment and Preservation. With a Description of the

j
most Approved Hives and other Appliances of the

Apiary. By the late Henry Taylor. Seventh Edition,

modernised and very greatly enlarged by Alfred Watts.

(London : Groombridge and Sons, 1880.)

British Bee-Farming
t

its Profits and Pleasures. By
James F. Robinson. (London: Chapman and Hall,

1880.)

Manual of the Apiary. By A. J. Cook, Professor of

Entomology in the Michigan State Agricultural College.

Fifth Edition, revised, enlarged, mostly re-written, and
beautifully illustrated. (Chicago, Illinois : Thomas G.
Newman and Son, 1880.)

M R. WATTS* edition of Taylor’s u Bee-Keeper’s
Manual” has been so copiously revised and added

to that it is really a new work, embodying all the most
recent discoveries and improvements in apiarian practice.

For the amateur bee-keeper—as distinguished from the

scientific student of bees on the one hand, and the mere
honey manufacturer on the other—this volume is a most
admirable guide. It is simple in arrangement, very clear

in its descriptions, and copiously illustrated by really good
woodcuts of every portion of the extensive apparatus used
by the modem amateur. Commencing with a short

account of the different kinds of honey-bee, and the main
facts of its life-history,*we are soon introduced to the

mode of keeping bees, beginning with the old-fashioned

straw hive, and successively pointing out the various

improvements that have been effected. We then come
to the different kinds of box, frame, and observatory

hives, and the various systems of bee-management, all of

which arc explained and illustrated in the clearest and
most intelligible manner. The latter half of the volume
is devoted to a detailed account of the summer, autumn,
winter, and spring management of bees

;
and this part is

so full and so carefully written that it will prove of the

greatest service to all young bee-keepers.

Mr. Watts does not seem quite so confident as most
apiarians of the superior qualities of the Ligurian over the

common bee. He quotes, as “ worthy of the most careful

consideration from those interested in the subject,” a

statement that the former rob the latter of their honey,

and that they are also far more liable to disease. The
writer—a Scotchman who has closely studied the habits

of bees—says :

—

“ All Ligurian fanciers claim for them that they work
in wet or dry earlier and later than do the blacks. Now
any one can see that as soon as there is honey in the
flower^ so soon will the black bee go for it, and so long as
there is honey so long will the black remain gathering it.

Since the Ligurian can no more make honey than the
black, and since it finds honey after the blacks have failed,

it must obtain it from some other source than the fiowers.

Ligurian bee-keepers tell me—and I see no reason to

doubt the statement—that the Ligurian thrives amazingly
for a time where plenty of black bees are kept, and that

neady in the same proportion to the number of black

hives within reach, sowifi be the hooey-producing x>wers
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of the Ligurian. I have often seen them coming out of
the black hives, and certainly they were not helping the
blacks, because in nearly exact proportion as they in-

creased in weight the blacks decreased ; and this transfer
of the honey is not always accompanied with fighting, the
Ligurians having what all successful pilferers generally
have—viz. the knack of introducing themselves unchal-
lenged anywhere if what is wanted is to be had.”

u British Bee-Farming” is a most excellent and prac-

tical work, written in the simplest style, and giving
excellent directions to those who wish to keep bees for

profit. We have seldom seen a book from which a
beginner can obtain such exact information on all the
necessary details of bee-management. Mr. Robinson
strongly recommends a simple form of bar-hive, which he
calls “the bee-farmer’s hive,” and which is figured so

clearly that any village carpenter can make it ; and by
the use of this, and his equally simple and efficient “bee-

farmer’s honey extractor,” he shows how a constant supply

of pure honey can be obtained, week by week, without

interfering with the bees’ work or destroying any of the

comb, the replacement of which in a small hive necessi-

tates the consumption by the bees of twenty pounds of

honey. A good deal of miscellaneous information on

bees and bee-keeping is given in the second part of the

work, but its chief value is that it well justifies its title,

by showing in the briefest and clearest manner how bees

may become a source of considerable profit as well as a
continual pleasure.

Prof, Cook’s volume differs considerably from the pre-

ceding, and indeed from any other English work on the

subject, in its combination of science with utilitarianism,

while the amateur pure and simple is hardly recognised

at all. More than one-tHird of the book is devoted to an
account of the natural history of the bee, its place in the

animal kingdom, its anatomy, physiology, habits, and
economy. Then follow the chapters on bee-keeping

proper
;
and the author here addresses himself almost

exclusively to those who make bee-keeping a business,

and we are led to understand how much this branch of

industry is advancing in America, where honey is now
being manufactured on almost as large a scale as corn.

An article in the Times last year informed us that a single

bee-farm has 12,000 swarms, and keeps two steam-saws

and nine men at work for five weeks in cutting up the

timber for the 72,000 boxes in which the honey is packed

for exportation. Prof. Cook accordingly has a chapter on
“ Marketing Honey,” and instructs his readers in the art

of “ invigorating the market,” “tempting the consume^”
and other mercantile details ; and throughout the book we
find constant indications that bee-keeping is looked upon
as a business rather than a hobby, and that in all its details

economy of labour and materials must be studied, and all

processes judged by the test of the maximum of produc-

tion at a minimum of cost. A few extracts will give an
idea of the style of the book.

After stating that a queen bee will often lay two or

three thousand eggs a day, he remarks that this is nothing

to the queen white ant, which lays 80,000 eggs; a day,

adding:—

“This poor helpless thing, whose abdomen in the size

of a man’s thumb, and composed almost .whdttytftfima,
while the rest of her body is not larger than tlmaaipeln
our common ants, has no other amusement*^ $mmot

U
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walk ; she cannot even feed herself or care for her eggs.

What wonder then that she should attempt big things in

the way of egg-laying ? She has nothing else to do, or to

feel proud of,
v

In the account of the formation of the comb the u pres-

sure
* theory is very properly rejected, but no reference is

made to the complete explanation of the process given by
Darwin, Waterhouse, and others. The mathematical

accuracy of the cell is however disproved by the observa-

tions of Prof. Wyman, who showed by actual measure-

ment that none of them were perfect hexagons, but that

they varied in size, sometimes to the amount of one cell's

width in ten, and commonly to half this amount. The
rhombic bases of the cells also vary, and as this variation

occurs gradually in passing from one part of the comb to

another, it follows that whenever this happens the cells

must diverge from the true hexagonal form. The sup-

posed mathematical instinct of the bee has therefore no

foundation to rest upon, and the beautiful explanation

given by Mr. Darwin fully meets the actual facts.

An interesting chapter is devoted to
tf Honey Plants,”

the principal species from which the bees obtain their

honey in America being figured. In the more northern

States fruit-trees, willows, and sugar-maples, with bass-

wood and white clover, are the most productive plants,

while on the western prairies the thousands of acres of

asters, solidagos, and eupatoriums afford an inexhaustible
|

supply of honey not yet appropriated.

The illustrations of this book arc often rude, and some-

times inaccurate. The honey-extractor (at p. 1S9) is

described as acting by centrifugal force, but it is drawn
square, and the comb so placed in it that it could not

possibly revolve ; while, at p. 128, the bottom-board

described as having a bevelled notch for an opening to

the hive, is shown with a triangular projection, owing to
;

bad perspective'in the drawing. These, however, are smal !

faults ;
and the English bee-keeper will no doubt obtain

j

many useful hints from this excellent little manual of bee-.
(

culture as practised by our ingenious and energetic
;

cousins across the Atlantic. A. R. W.

BOOK SHELF
Rainfall of the East Indian Archipelago / First Year,

1879. By Dr. P. A. Bergsma, Director of the Batavia
Observatory. (Batavia : At the Government Printing

Office, 1880.)

distribution among the islands is 76 on Java, 25 on
Sumatra, 7 on Borneo, 4 on Celebes, and 4 on Billiton, 3
on Madeira, and 1 on each of the islands Riouw, Bangka,
Temate, Amboina, Banda, and Timor.
The daily rainfalls at each of the 125 stations during

1879, so far as observed, are printed in extenso
% and a

table is added showing the amounts and days of rainfall

for each month and for the year. The largest rainfall for h ,

one day was 11*81 inches at Amboina on July 13; and it *3

may be remarked that at the same place on the four davs
ending the 15th of the same month, 29*45 inches fell.

\

The least annual rainfall at any station was 53*27 inches

at Kotta Radja, and the largest 282*33 inches at Padang
Pandjang. Of the 59 stations for which there arc returns

for the whole year, the amount exceeded 100 inches at 33*

and 200 inches at 5 of the stations. The greatest number
of days on which rain fell at any station was 274 at

Sockawana, and the least 136 at Onrust. It is evident

that this system of observation will by and by lay before
us the observational data for the determination of the
distribution of the important element of the rainfall,

horizontally and vertically, over the land surfaces of this

portion of the globe which excites so strongly the interest

of the biologist, geologist, and geographer,

Botanisclic Jahrbitcherfur Systematic, Pflanzcngeschichte
und Pjianzcngeographie. Herausgegeben von A,
Engler. Erster Band, Heft i, ii. (Leipzig: Verlag
von Wilhelm Engelmann, 1880.)

It is a question whether German serials devoted in part

or wholly to botanical bibliography arc not becoming too
numerous, but, be that as it may, this new venture is so

1 circumscribed in its scope that it recommends itself to a
large section of botanists in this country whose labours

are to a great extent within its scope. Engleris “ Botan-
ische Jahrbiicher” are to be exclusively devoted to

systematical, historical, and geographical botany, and
will contain original articles* in English, French, or
German, as well as a review of current literature. Under
Dr. Engleris painstaking editorship we think success
should attend the undertaking. The parts are not to

appear at fixed intervals, nor necessarily to be uniform in

size
;
but the limit of the interval is from three to six

months, and of the size three to four sheets. The con-
tributors to the first part are Oswald Heer, on the
history of the ginkgo-likc trees

;
Alphonse de Candolle,

on some points of botanical nomenclature; Eug. Warming,

|

on the results of recent investigations of the flora of

I

Greenland
;

O. Beccari, on the phytogeography of the
1 Malayan Peninsula

;
A. Engler, diagnoses of some new

,

Burseraccce and Anacardiacea
,
and a review of the more

!

important botanical works published in 1879. It should

I

be mentioned that the contributions of A. de Candolle
and O. Beccari are abstracts of and extracts from what

An extremely valuable system of rainfall observation has
been established in the East Indian Archipelago under
the superintendence of Dr. Bergsma, the well-known
director of the Batavia Observatory, and the results of

the first year’s observations for 1879 are now before us in

this octavo volume of 257 pages.
In the beginning of 1879 sixty rain-gauges were in

operation, and by the end of the year the number had
increased to 125. To these it is proposed to add other
seventy new stations during 1880, thus raising the number
of stations for the observation of the rainfall of the East
Indian Archipelago to 195. Towards the securing of
uniformity the same pattern of rain-gauge is used by all

t}ie observers, and the gauges are placed at the same
height of 3^ feet above the ground

;
but greater uniformity

in the hour of observing, which is any hour from 6*to 9
a.m., is a desideratum. The stations extend from 95

0 20'

53' E. long., and from 5’ 53' N. lat to 10° 10' S.

^ re^ar^8 elevation they are at height* varying

has appeared elsewhere, though this fact does not diminish
their value. On the contrary, they are thus brought to the

knowledge of many who would otherwise not have an
opportunity of reading them. W. B. Hemsley

LETTERS TO THE EDITOR
[The Editor does not hold himselfresponsiblefor opinions expressed -

by his correspondents . Neither can he undertake to return
,
or

to correspond with the writers of rejected manuscripts, No
notice is taben of anonymous communications.

[ The Editor urgently requests correspondents to keep their letters as

short as possible. The pressureon his space is so great that&
is impossible otherwise to ensure the appearance even of com-

munications containing interesting ana novelfacts,}

The Condition* Necessary for the Existence of Matter
in the Liquid State—Existence of Zee et High
Temperatures

Snm 4k
?* r®ga™ elevation they are at heights vatying Numerous experiment* which I have made during the last
lcvel of the sea to a height of 6404 feet. Their few week* on the boiling points of substance* under low pres*
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sores, the details of which will shortly be published, haffe led to

the following conclusions in reference to the conditions necessary

for the existence of any substance in the liquid state* These are

two in number, viz. :

—

1. In order to convert a gas into a liquid the temperature

must be below a certain point (termed by Andrews the critical

temperature of the substance), otherwise no amount of pressure

is capable of liquefying the gas.
.

2. In order to convert a solid into a liquid the pressure must

be above a certain point, which I propose to call the critical

pressure of the substance, otherwise no amount of heat will melt

the substance.

If the second of the above conditions be true, it follows that

if the necessary temperature be attained, the liquefaction of the

substance depends solely on the superincumbent pressure ; so

that if by any means we can keep the pressure on the substance

below its critical pressure, no amount of heat will liquefy it, for

in this case the solid substance passes directly into the state of

gas, or in other words it sublimes without previous melting.

Having come to this conclusion, it was easily foreseen that if

these ideas were correct it would be possible to have solid ice at

temperatures far above the ordinary melting-point. After several

unsuccessful attempts, I was so fortunate as to attain the most
perfect success, and have obtained solid ice at temperatures so
high that it was impossible to touch it without burning one’s self.

This result has been obtained many times and with the greatest

ease, and not only so, but on one occasion a small quantity of
water has frozen in a glass vessel which was so hot that it could
not be touched by the hand without burning it. I have had ice

a considerable length of time at temperatures far above the
ordinary boiling-point, and even then it only sublimed away
without any previous melting. These results were obtained by
maintaining the superincumbent pressure below 4*6 mm. of

mercury
;

i.e. t the tension of aqueous vapour at the freezing-

point of water. Other substances also exhibit these same phe-
nomena, the most notable of which is mercuric chloride, for

which latter the pressure need only be reduced to about 420 mm.
On letting in the pressure the substance at once liquefies.

For the success of these experiments in the case of water one
or two details of manipulation are necessary, but these will be
subsequently described. \ Thos. Carnelley

Firth College, Sheffield, September 6

A Doubtful British Mollusk

I have just observed that I am quoted in Dr. Gwyn Jeffreys’
“ British Conchology ” (vol. v. p. 161) as an authority for the

discovery of Clausilta parvula (a Continental snail) in Stafford-

shire. Many years ago, when I was a schoolboy, I found six or

seven specimens at Kinver, near Stourbridge. I took them at

first for a smooth variety of C. rugosa
,
but noting other differences

sent them to Dr. Jeffreys, who identified them as above. I

never had another opportunity of visiting the spot, but brother

conchologists, who went on my recommendation, failed to find

any specimens. The sheep-walk on which I picked them up
was dose to the grounds of Enville, where there are many foreign

shrubs, and I have now little doubt that they were introduced.

At the same time the large size of the specimens seemed to

indicate that they had been long acclimatised, as northern indi-

viduals are larger than southern. Grant Allen
Broad Street, Lyme Regis, Dorset

A Halo

May I mention a strange appearance which I saw in the

heavens on August 39, and ask for an explanation of it ? It was

a rainbow without rain, and in the same quarter of the heavens

as the sun.

At 5.45 p.m. I observed in a little nearly circular opening in

the clouds, at the same height above the horizon os the sun, and
about 23° to the north of it, all the colours of the rainbow. They
were very vivid, and lasted for several minutes. Two persons

who were with me also saw this strange sight, which I cannot

account for in any way. Was it seen by any of your readers ?

And what could be the cause of it ? L. Soames
Brighton, September 2

mis was probably a portion of the ordinary halo of 22
0
. If

so, it indicates the presence of ice-crystals (not of drops of water)

in the upper atmosphere. Such things are common enough in

aatumn, especially when there is a sudden lowering of tempera-

ture by an anticyclone.—Ed.]

Tone of Violins

I saw a little time back, bnt omitted to note it at the time, a
brief notice of some German experiments showing that the strings

of good old instruments of fine tone tended far more than in the

case of inferior violins to vibrate in closed curves or simple
curves. I have searched Nature in vain for some weeks, but
cannot find it, though I thought it was in these columns. I am
particularly anxious to recover it for purposes of my own con-
nected with another branch of physics, and shall be obliged if

any reader can refer me to the notice, or to the paper, or any
translation of it.

“ Lewis Wright
August 30

ADOLPH EDOUARD GRUBE

BY the sudden death of Prof. Grube of Breslau on
June 23, zoological science has been deprived of one

of its enthusiastic and veteran cultivators. Born in

Ktinigsberg on May 12, 1812, he entered the university

of thal city in 1831, apd graduated in medicine in

1837. Thereafter he became a private lecturer on zoology
in Konigsberg. In 1844 he was appointed to the Pro-
fessorship of Zoology in the University of Dorpat, and
lastly was transferred, in 1857, to a similar post in the
University of Breslau, where he laboured till his death.

He chose for the subject of his inaugural dissertation

(in 1837) the structure of Pleione carunculata
,
Pallas, and

it is interesting that at this early age he selected one of

the group in which his chief work in after-life was accom-
plished ; for though he published various valuable re-

searches in other departments (*.£., those on the Branchio-
pod Crustaceans), still the Annelida most benefited by his

labours during the subsequent forty-three years. Moreover,
he observed so carefully, as well as laboured so industri-

ously, that he was facile princeps in the department at his

death. The bare enumeration indeed of his zoological

works and papers is formidable ; and their perusal bears
imperishable witness to the well-directed energy and great
ability of their author. He himself, with great modesty,
used to state that his work fell far short of that of the late

M. ClaparMe, who, with a delicate physique, nevertheless
accomplished a marvellous amount of valuable work, both
with pen and pencil. But though perhaps less of an
artist than the talented Swiss, the greater tenacity of con-
stitution in the stalwart German, combined with his in-

domitable energy and perseverance throughout a longerlife,

enabled him to overtake a much greater amount of work,
especially in descriptive zoology.

The conscientious manner in which he carried on his

scientific labours is well shown in his “Familien der
Anneliden ” (1851), a work which even now is of great

value, and indispensable to workers in the department.
The same may be said of his “ Entwicklung der Anne-
liden” (1844) and his “Annulata CErstediana” (1857).
In his original papers in the Archiv fiir Naturgeschicnte
and in the recent admirable series in the Sitsung der
Schlesischen Gesellschaft, on the families of the Anne-
lida, he demonstrated the encyclopaedian and critical

knowledge which he had of the whole group in a remark-
able manner, just as his " Bemerkungen liber Anneliden
der Pariser Museums” showed his great experience in
discriminating the species described by others. His last

large publication (a work of 300 pp., 4to, and fifteen fine
plates by his tried assistant Assman) is devoted to the
numerous Philippine annelids collected by Prof, Semper,
and is a lasting memorial of his accuracy and patient
industry.

N or was he a zoologist who confined his researches to
a single group. He was an accomplished carcinologist,
and his faunistic treatises, his “Actinien, Echino-
dermen u. Wurmer des Adnatischen u. Mittelmeeta,”
his Ausflug nach Triest u. dem Quamero,” as well m,
his special papers on the Echinoaermata, on Perfaatus
and other Arthropods, testify abundantly to the breadth
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of his information and his unwearied efforts to advance
zoological science. He was no less a thoughtful student

of the labours of others than a discover of new forms
and an accurate original inquirer.

To one who had worked at the fauna of Siberia, at the
collections made during the Novara expedition and those
of the German exploring ship Gazelle, at the varied stores

in the “Museum Godefiroy * of Hamburg, who had made
himself fomiliar with the shores of the Adriatic and the
Mediterranean* as well as those of France and Britain,

the splendid zoological series made by H.M.S, Challenger

>

under the direction of Sir Wyville Thomson and his

colleagues, could not but prove an irresistible attraction

;

and it was thia which tempted him more than anything
else to make his last visit to this country in 1876, when
he attended the Meeting of the British Association in

Glasgow.
Privately Prof Grube was one of the most amiable and

accomplished of men. Of commanding presence (he was
a cuirassier in his youth), and frank and manly bearing,

his fund of general information, his musical tastes, and
meat geniality, endeared him to all his friends. Nor was
he less beloved as a teacher by his students. Full of life

and work, and with an industry that never seemed to flag,

he was suddenly cut off in the midst of his labours, and
just as he was organising fresh researches.

A foil biography of Prof. Grube will appear in the

Lcopoldina in Halle, but, meanwhile, it is well to

indicate in this country the sense of the great loss

which zoological science has sustained by the death of

this eminent investigator and teacher. W. C. M.

THUNDERSTORMS 1

IV.

ALMOST all the facts to which I have now adverted

point to water-substance, in some of its many forms,

as at least one of the chief agents in thunderstorms. And
when we think of other tremendous phenomena which

are undoubtedly due to water, we shall have the less

difficulty in believing it to be capable of producing

thunderstorms also.

First of all let us think of some of the more obvious

physical consequences of a fall of a mere tenth of an inch

of rain. Suppose it to fall from the lowest mile of the

atmosphere. An inch of rain is 5 lb. of water per square

foot, and gives out on being condensed from vapour

approximately 3,000 units of heat on the centigrade scale.

The mass of the mile-high column of air a square foot in

section is about 3601b., and its specific heat about a

quarter. Thus its temperature throughout would be

raised by about 33
0
C., or 6o° F. For one-tenth inch of

rain, therefore, we should have a rise of temperature of

the lowest mile of the atmosphere amounting to 3*3° C.,

quite enough to produce a very powerful ascending current

As the air ascends and expands it cools, and more vapour

is precipitated, so that the ascending current is farther

accelerated. The heat developed over one square foot of

the earth’s surface under these conditions is equivalent to

work at the rate of a horse-power for twelve minutes.

Over a square mile this would be ten million horse-power

for half an hour. A fall of one-tenth of an inch of rain

over the whole of Britain gives heat equivalent to the

work of a million millions of horses for half an hour I

Numbers like these are altogether beyond the limits of

our understanding. They enable us, however, to see the

full explanation of the energy of the most violent hurri-

canes m the simplest physical concomitants of the mere
condensation of aqueous vapour.

I have already told you mat the Source of atmospheric
electricity is as yet very uncertain. Yet it is so common
and so prominent a phenomenon in many of its man!-

Ucttxr*, d«frrer*d in the City Mall, Glaafow, by Prrf.Tafc.
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festations that there can be little doubt that innumerable
attempts have been made to account for it. But when
we consult the best treatises on meteorologywe find it

either evaded altogether or passed over with exceedingly

scant references to evaporation or to vegetation. Not
finding anything satisfactory in books, I nave consulted

able physicists, and some of the ablest of meteorologists,

in all cases but one with the same negative result X had,

in fact, the feeling which every one must experience who
attempts to lecture on a somewhat unfamiliar subject, that

there might be much known about it which I had not

been fortunate enough to meet with. Some years ago I

was experimentally led to infer that mere contact of the

particles of aqueous vapour with those of air, as they fly

about and impinge according to the modern kinetic theory

of gases, produced a separation of the two electricities,

just as when zinc and copper are brought into contact the

zinc becomes positively electrified ana the copper nega-

tively. Thus the electrification was supposed to be the

result of chemical affinity. Let us suppose, then, that a
particle of vapour, after impact on a particle of air,

becomes electrified positively (I shall presently mention
experiments in support of this supposition!, and see what
farther consequences will ensue when the vapour con-

denses. We do not know the mechanism of the precipi-

tation of vapour as cloud, andwe know only partially that

of the agglomeration of cloud-particles into rain-drops
;

but of this we can be sure that, if the vapour-particles

were originally electrified to any finite
#

potential, the

cloud-particles would be each at a potential enormously

higher, and the rain-drops considerably higher still. For,

as I have already told you, the potential ofa free charged

sphere is proportional directly to the quantity of electricity

on it and inversely to its radius ; so when eight equal and
equally charged spheres unite into one sphere of double

the radius, its potential is four times that of each of the

separate spheres. The potential in a large sphere, so

built up, is in fact directly proportional to its surface as

compared with that of any one of the smaller equal spheres

of which it is built.

Now, the number of particles of vapour which go to the

formation of a single average rain-drop is expressed in

billions of billions
;

so that the potential of ,the drop

would be many thousands of billion times as great as that

of a particle of vapour. On the very lowest estimate this

would be incomparably greater than any potential we can

hope to produce by means of electrical machines.

But this attempt at explanation of atmospheric elec-

tricity presents two formidable difficulties at the very

outset.
. . _

1. How should the smaller cloud-particles ever unite if

they be charged to such high potentials, which of course

must produce intense repulsions between them ?

2. Granting that, in spite of this, they do so unite, how
are they separated from the mass of negatively electrified

air in which they took their origin ?
. ,

I think it is probable that the second objection is more

imaginary than real, since there is no doubt that the

diffusion of gases would speedily lead to a great spreading

about of the negatively electrified particles of air from

among the precipitated cloud-particles into the less highly

electrmed air surrounding the cloud. And if the sur-

rounding air were equally electrified with that mixed with

the cloud, there would be no electric force preventing

gravity from doing its usual work. This objection, in

met, holds only for the final separation of the 'frhole

otf * fln/t OTAVltV

agent in this separation is the opinion - _
—

Stokes. ft must be observed that as soon «
m each of the drops in a cloud rise* ™nc|«tly, the

dectricity will pass by discharge to tho»o which form tne

***— », <h.
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remark that in a cloud-mass when just formed, if it be at

al) uniform, the electric attractions and repulsions would
approximately balance one another at every point, so that

the mutual repulsion of any two water-drops would be
almost compensated, except when they came very close

to one another.

But there is nothing in this explanation inconsistent

with the possibility that the particles of water may be

caused to By about repeatedly from cloud to cloud, or from
cloud to an electrified mass of air ; and in many of these

regions the air, already in great part deprived of its

moisture, may have become much cooled by expansion as

it ascends, so that the usual explanation of the produc-
tion of hail is not, at least to any great extent, interfered

with.

I may here refer to some phenomena which seem to

offer, if closely investigated, tne opportunity for the large

scale investigations which, as I shall presently show, will

probably be required to settle the source or sources of

atmospheric electricity.

First, the important* fact, well known nearly 2,000 years
ago, that the column of smoke and vapour discharged by
an active volcano gives out flashes of veritable lightning.
In more modem times this has been repeatedly observed
in the eruptions of Vesuvius and other volcanos.

Sabine, while at anchor near Skye, remarked that the
cloud-cap on one of the higher hills was permanently
luminous at night, and occasionally gave out Bashes
resembling those of the aurora. I have not been able to
obtain farther information as to this very important fact

;

but I have recently received a description of a very similar

one from another easily accessible locality.

My correspondent writes from Galway, to the following
effect, on the 2nd of the present month :

—

uAt the commencement of the present unprecedentedly
long and severe ’storm the wind blew from south-west
ana was very warm. After blowing for about two days it

became, without change of direction, exceedingly bitter

and cold ; and the rain was, from time to time, mixed
with sleet and hail, and lightning was occasional. This
special weather is common for weeks together in March
or early April. The air is (like what an east wind brings
in Edinburgh) cold, raw, dry, and in every way uncom-
fortable, especially to people accustomed to the moist
Atlantic winds. During these weeks a series of small
clouds, whose shadows would only cover a field of a few
acres, seem to start at regular intervals from the peaks of
hills in Connemara and Mayo. They are all more or less

charged with electricity. From high ground, behind the
city, I have at one time seen such a cloud break into
lightning over the spire of the Jesuits’ church. At
another^ I have seen such a cloud pour down in a thin
line of fire, and fall into the bay in the shape of a small
incandescent ball. On one occasion I was walking with
a friend, when I remarked, * Let us turn and make a run
for it We have walked unwittingly right underneath a
little thundercloud.' I had scarcely spoken when a some-
thing flashed on the stony ground at our very feet, a
tremendous crash pealed over our heads, and the smell of
sulphur was unmistakable. I fancy that I have been
struck with these phenomena more than others, from the

circumstance that they have always interfered with my
daily habits. My walks often extended to considerable

distances and to very lonely districts. Now these small
local spurts of thunderstorms would hardly excite attention

in the middle of a town, all the less as the intervening
weather is bright^ though raw—these spurts coming on
every three or four quarters of an hour. Neither would
they excite much attention in the country, as, while such

a little storm was going on in one's immediate neighbour-

hood, you would see at no great distance every sign of fine

weather. In fact they always seem to me like the small

change of a big storm.”

My correspondent, though a good observer and eloquent

in description, is not a scientific mam Bat it is quite
clear from what he says that a residence of a few week

s

in Galway, at the proper season, would enable a trained
physicist to obtain, with little trouble, the means of
solving this extremely interesting question. He would
require to be furnished with an electrometer, a hygro-
meter, and a few other simple pieces of apparatus, as well
as with a light suit of plate armour, not of steel but of the
bedt conducting copper, to insure his personal safety.
Thus armed he might fearlessly invade the very nest or
hatching-place of the phenomenon, on the top of one of
the Connemara hills. It is to be hoped that some of the
rising generation of physicists may speedily make the
attempt, in the spirit of the ancient chivalry, but with the
offensive and defensive weapons of modern science.

Another possible source of the electricity of thunder-
storms has been pointed out by Sir W. Thomson. It is

based on the experimental feet that the lower air is

usually charged with negative electricity. If ascending
currents carry up this lower air the electricity formerly
spread in a thin stratum over a large surface may, by
convection, be brought into a very much less diffused

state, and thus be raised to a potential sufficient to enable
it to give a spark.

However the electrification of the precipitated vapour
may ultimately be accounted for, there can be no doubt
of the fact that at- least as soon as cloud is formed the
particles are electrified

;
and what I have said as to the

immense rise of potential as the drops gradually increase
in size remains unaffected. I have tried various forms of
experiment, with the view of discovering the electric

state of vapour mixed with air. For instance, I have
tested the vapour which is suddenly condensed when a
receiver is partially exhausted; the electrification of
cooled bodies exposed to moist air from a gasholder ; and
the deposition of hoar-frost from a current of moist air

upon two polished metal plates placed parallel to one
another, artificially cooled, and connected with the outer
and inner coatings of a charged jar. All have given
results, but as yet too minute and uncertain to settle such
a question. These experiments are still in progress. It

appears probable, so far, that the problem will not be
finally solved until experiments are made on a scale much
larger than is usual in laboratories.

A great thunderstorm in summer is in the majority of
cases preceded by very calm sultry weather. The atmo-
sphere is in a state of unstable equilibrium, the lower
strata are at an abnormally high temperature, and highly
charged with aqueous vapour. It is not easy, in a
popular lecture like this, to give a full account of what
constitutes a state of stable equilibrium, or of unstable,

especially when the effects of precipitation of vapour are
to be largely taken into account. It is sufficient for my
present purpose to say that in all cases of thoroughly

stable equilibrium, a slight displacement tends to right
itself

;

while, in general, in unstable equilibrium, a slight

displacement tends to increase. Now, if two cubic feet

of air at different levels could be suddenlymade to change
laces, without at first any other alteration, and if, on
eing left to themselves, each would, under the change of

pressure which it would suddenly experience, and the
consequent heating or cooling, with its associated evapo-
ration or precipitation of moisture, tend to regain ks
former level, the equilibrium would be stable. This is

not the case when the lower strata are very hot, and fully

charged with vapour. Any portion accidentally raised to
a higher level tends to rise higher, thus allowing others
to descend. These, in consequence of their descent, tend
still farther to descend, and thus to force new portions up.
Thus, when the trigger is once pulled, as it were, weapon
have powerful ascending currents of hot moist ,ak^ pre-
cipitating their moisture as cloud as they ascend^eorang
by expansion, but wanned by the latent' heat m ,'fhe

vapour condensed. This phenomenon of ascending
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currents is strongly marked in almost every great thunder*

storm, and is precisely analogous to that observed in

the centre of a West Indian tornado and of a Chinese

typhoon.
When any portion of the atmosphere is ascending ii

must be because a denser portion is descending, and
whenever such motions occur with acceleration the

pressure must necessarily be diminished, since the lower
strata are not then supporting the whole weight of the

superincumbent strata. If their whole weight were sup-

ported they would not descend. Thus even a smart
shower of rain must directly tend to lower the barometer.

[A long glass tube, filled with water, was suspended in a

vertical position by a light spiral spring, reaching to the

roof of the hall. A number of bullets hung at the top of

the water column, attached to the tube by a thread.

When the thread was burned, by applying a lamp, the

bullets descended in the water, and during their descent

the spring contracted so as to raise the whole tube several

inches.]

In wnat I have said to-night I have confined myself

mainly to great thunderstorms, and to what is seen and
heard by those who are within their sphere of operation.

I have said nothing of what is commonly called summer-
lightning, which is probably, at least m a great many
cases, merelythe faint effect of a distant thunderstorm,
but which has also been observed when the sky appeared
tolerably clear, and when it was certain that no thunder-
storm of the ordinary kind had occurred within a hundred
miles. In such cases it is probable that we see the

lightning of a storm which is taking place in the upper
strata of the atmosphere, at such a height that the thunder
is inaudible, partly on account of the distance, partly on
account of the fact that it takes its origin in air of small

density.

Nor have I spoken of the aurora, which is obviously

connected with atmospheric electricity, but in what precise

way remains to be discovered. Various theories have
been suggested, . but decisive data are wanting. Dr.
Balfour Stewart inclines to the belief that great auroras,

visible oyer nearly a whole terrestrial hemisphere, are due
to inductive effects of changes in the earth’s magnetism.
This is not necessarily inconsistent with the opinion that,

as ordinary auroras generally occur at times when a con-

siderable change of temperature takes place, they are

phenomena due to the condensation of aqueous vapour in

far less quantity, but through far greater spaces, than the

quantities and spaces involved in ordinary thunderstorms.
In taking leave of you and of my subject I have two re-

marks to make. First, to call your attention to the fact that

the most obscure branches of physics often present matter
of interesting reflection for all, and, in consequence, ought
not to be left wholly in the hands of professedly scientific

men. Secondly, that if the precautions which science

points out as, at least in general, sufficient, were recognised
by the public as necessary

, the element of danger, which
in old days encouraged the most debasing of superstitions,

would be all but removed from a thunderstorm. Thus
the most timid would be able to join their more robust
fellow-creatures in watching fearlessly, but still of course
with wonder and admiration, one of the most exquisite of
the magnificent spectacles which Nature from time to
time so lavishly provides.

PHYSICS WITHOUT APPARATUS
IV.

rT'HE science of heat constitutes one of those depart-
* ments of physics in which both the uninitiated
beginner and the advanced student can find food for
thought. To follow out the theoretical teachings of the
science of heat requires a knowledge of abstruse mathe-
matical formulae

; tut, on the other hand, a very large .

* Continued from p. 368.
|

proportion of the fundamental facts of experiment upon _

which the science depends can be illustrated with thej
simplest means.

F10.

1

of ascertaining the degree to which they are wanned*
Thus the expansion or the quicksilver in the bulbs of our
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-aometers shows 11s the degree of temperature of

surrounding air. Again, the heat imparted to the

air within a paper fire-balloon makes it expand and

become specially lighter than the surrounding atmo-

sphere through which it rises. In general it may be

asserted that matter, in whichever state it may be—solid,

liquid, or gaseous—expands when heat is imparted to it,

and contracts when heat is taken from it. Fig. n illus-

trates a very simple manner of showing the expansion of

air when heated. An empty wine-bottle is placed with

its mouth downwards in a deep dish or jar containing

water, the bottom of the bottle projecting over the side

of the jar. Heat is then applied by means of a spirit-

lamp; or, if this is not available, by burning under it a

piece of cotton wool soaked in spirits and held on the

end of a fork. The glass of the bottle becomes hot—if

Fig. 14,

too hot it may crack—and the air inside shares its warmth

andbegins to expand. There being only a limited space

iiudde tne bottle, some of the air will be forced out, and

wlH iise in bubbles through die water. If now the flame

be removed, the reverse operation of contraction by

cooling may be witnessed, for as the air inside the bottle

oobtolt will occupy a smaller and smaller amount of

fpioti, mii the water will gradually rise up in the bottle-

neck. Of course this is seen better with a bottle of clear

glass than with one of a dark or opaque tint

The contraction of a liquid on cooling can be even

more simply shown. Take a common medicine bottle.

Warm it gently (by rinsing it out with a little hot water)

so that it shall not crack by the sudden heating, and then
fill it brimful of boiling water. Leave it to cool ; and in

less than half an hour you will find that the water which
you poured in to overflowing has shrunk down into the
neck of the bottle, having contracted as it cools.

It was mentioned above that the hot air in a fire-balloon

raises it, being lighter than the cold air. In the same
way hot water will rise through cold, and float on the top

of it, being specifically lighter. You may prove this in

several ways. Fill a deep jar with water, and then,

taking a red-hot poker, plunge about an inch of the tip

of it into the surface of the water. Presently the whole

of the water at the top will be boiling furiously
;
but the

water at the bottom will be just as cool as before, for the

hotter water will not have gone down, but will have

floated at the top, being lighter in consequence of expan-

sion. The same thing can be shown very prettily by the

following simple experiment. Fill a wide and deep glass

jar —the glass of a parlour-aquarium will do excellently—

to about half its depth with cold water. Provide yourself

also with a kettle full of boiling water, a funnel, a bit of

wood about three inches square, and with some ink—red
ink if possible. Pour into the kettle enough of the ink to

colour it with a perceptible tint j
this is simply that you

may be able to distinguish between the colourless cold

water and the coloured hot water which you are going to

cause to float at the top. The only difficulty of the

experiment is how to pour out the hot water without

letting it mix with the cold water. Fig. 12 shows

you may do this with the help of the things you have gbfc

together. The bit of wood (or cardboard) is laid on t»
water as a float, and you must pour the hot water on to

this to break the force of its fall The funnel will alt

0

help to break the fall of the hot water, and will laid you to

guide the stream on to the middle of the float With
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these precautions you need not fear failure, and you will

enjoy the spectacle so seldom seen, though so often

actually occurring, of hot waterfloating on the top of cold
water.

It is almost as easy to demonstrate the fact that solid

bodies, such as wood, iron, and glass, expand when
heated. A steel knitting-needle, for example, is both
longer and thicker when hot than it is when cold. To
prove so minute a quantity as the increase in thickness
would require very delicate apparatus indeed, but the
increase of length may be rendered visible by the follow-

ing simple arrangement given by Miss C. Martincau in

her capital “Easy Lessons in Heat” The knitting-

needle must be fixed firmly to the table by a table-

clamp. (Fig. 13). Against the other extremity rests the end
of a straw to serve as an index or pointer. This straw,

which should be at least eight or nine inches long, is

transfixed by a pin at about a quarter of an inch above
the point whereat touches the knitting-needle, the pin

being stuck into a block of wood or other substantial

support. The slightest movement of the end of the steel

needle will be rendered apparent by the movement of the

straw index.

Another pretty experiment which is easily performed is

that of boiling water in a sheet of paper. Take a piece

of paper and fold it up, as schoolboys do, into a square
box without a lid, as shown in Fig. 14. Hang this up to a

walking-stick by four threads, and support the stick upon
boola.qr other convenient props. Then a lamp or taper

musfyjfe placed under this dainty cauldron. In a few
minutt* the water will boil. The only fear is lest the

threqdp should catch fire and let the water spill into the

lamped over the table. The flame must therefore not

be torlarge. A small taper will give a flame quite large

enoughs,The paper does not bum, because it is wet ;
and

oven i/ it resisted the wet it still would not burn through,

because the heat imparted to it on one side by the flame
would be veiy rapidly conducted away by the water on
the other. Another experiment of a similar nature, but

perhaps *fcven more striking, is as follows Twist up the

edges a common playing-card or other bit of cardboard,

so as to fashion it into a light tray. On this tray place a

layer of small shot or bits of lead, and heat it over the

flame of a lamp. The lead will melt, but the card will

not bum (Fig. 15). It may be charred a little round the

edges, but immediately below the lead it will not be
burned, for here again the lead conducts off the heat on
one side as fast as it is supplied on the other. Lastly, we
give an experiment which, like the two preceding, proves

that a good conducting substance may protect a delicate

fabricdrom burning by conducting away the heat rapidly

^*y*a piece of muslin quite flat upon a piece of

metaL A live coal placed on the muslin will not burn it,

for the metal takes away the heat too fast. If the muslin

is however laid on a bad conductor, such as a piece of

wood, it will not be protected, and the live coal will

kindle the muslin.

CTo be continued.)

NOTES
The International Congress of Anthropology and Prehistoric

Archaeology, which opens at Lisbon on the 19th inst., premia
to be an interesting one. On the mornings of the 2ist, 23rd,

25th, and 27th, questions relative to Portugal will be discussed—

Cut Flints of the Tertiary, Characteristics of the Palaeolithic or

Quaternary Age, the Neolithic Period, Kitchen-middens, Sepul-

chral Caves, Age of Metals, &c. Among the papers to be read

on the afternoons of these days are the following t—*M. Arcelin,

Antiquity of Man in the Valley of the Saone; M, E. Catailhac,
Prehistoric Discoveries in the South of France; M,

f™*1 Chantre, an Exploring Journey in the Caucasus; M.
Hildebrand, the State of Prehistoric Studies in Sweden; M.

Schaffhausen, Prehistoric Man, &c. Several interesting excur-

sions have been arranged for. Perhaps the most important

question to be bronght before the Congress will be that of the

worked stones said to have been found by M. C. Ribdro in the

Tertiary. The Local Committee have opened numerous cuttings

between Carregado and Cereal, and in that distance of twenty

kilometres it is stated that worked stones will be met with at

every step in the Miocene deposits. The railway companies of

Spain and Portugal will issue tickets at a reduction of onc-half

to members of the Congress.

At the approaching Congress at Edinburgh on October 6 to

13, the discussion on the first special question in the Educational

Department, “ What may be the dangers of educational over-

work for both sexes, with special reference to the higher class

of girls’ schools, and the effects of competitive examinations ?
”

will be opened with papers by Dr. Keiller, M.D., of Edinburgh,

and Miss Edith Peachey, M.D., of Leeds. Papers on the

second special question, u How far, and under what conditions,

ought the teaching of higher subjects in elementary schools to

form part of a system of national education ? ” will be contri-

buted by Sir George Campbell, K.C.S.I., and Dr. Robertson,

LL.D. Prof. Laurie will read a paper on the third special

question, “Is it desirable that public secondary schools should

be placed under local authorities and be subject to the super-

vision of the Committee of Council on Education?”

We are glad to learn that Mr. Mundella intends, during his

sojourn on the Continent, to visit some of the principal foreign

technical schools. We have no doubt he will thus get some
enlightenment as to what real technical education means.

Tiie Geological Society of France have issued circulars

announcing that an extraordinary session will be held at

Boulogne, from September 9 to 19, under the presidency of

Prof. Gosselet of Lille, with an anfple programme of papers

and excursions.

At a meeting of delegates from local scientific societies, held

at Swansea on August 31, Mr. J. Hopkinsoninthe chair, various

suggestions, principally with the view of securing a better re-

presentation of scientific societies at the meetings of the British

Association and a more intimate relationship between provincial

societies, were made, and the following resolutions were passed

1. That this Conference recommends that at future meetings of

the British Association it is desirable that the delegates from the

various scientific societies should meet, with the view of pro-

moting the best interests of the Association and of the several

societies represented. 2, That Mr. Hopkinson and Mr. Ford-

ham be a committee to carry out the views expressed at this

conference, and report to the conference of delegates to be held

at York in 1881, in accordance with the foregoing resolution.

To judge from the three volumes of its Bulletin which hdve

been sent us, the Philosophical Society of Washington seems to

produce some good work. The Society was founded ten years

ago, and the volumes embrace the period from 1871 to 188a

The late Prof. Joseph Henry was the first president of (he

Society, the object of which is stated to be the free exchange of

views on scientific subjects and the promotion of scientiSoInquiry

among its members. The following are a few of the papers con-

tained in the volumes before us
1** On the Adopted Value of

the Sun’s Apparent Diameter,” by Prof. E. S. Holden; “ On
the Delta of the Mississippi,” by Prof. Forshey; “Oh the

Zodiacal Light,” by Prof. S. Alexander,; a detailed

the unusually brilliant meteor of December 24,

elaborate memoir of Prof. Joseph Henry# w4h,d«f*Ued notices

of his varied scientific Work; alsothe addresseshe ddivertd during

his presidency; “On the « Predromw Method! Mammtlium*

of Starr,” by Mr. Theodore GiEr, Ve*bus inquiry on (fa*
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gHpber of Words used in Speaking and Writing, by Prof. E. S.

jHlden ;
“ New Species of Fossil Plants from Alleghany Co.,

^Cginia,” by Mr. F. B. Meek ;
“ The Gentile System of the

Omahas,” by Rev. J. O. Dorsey. Most of the papers, however,

appear in very brief abstracts.

Engineers are engaged daily in making rsurveys for the

purpose of determining the site of the projected tunnel under the

St. Lawrence between Hochelaga and Longueil,

The War Office authorities have detailed a whole company of

the Royal Engineers for instruction in the art of military balloon-

ing, in lieu of the small detachment hitherto employed in the

experiments. The company selected is the 24th (Field Company)

at Aldershot, and it will be placed under the command of Capt.

Elsdall, R.E.

On the anniversary of the Russian Emperor’s coronation, the

foundation-stone of the Siberian University at Tomsk was laid.

The building was projected in the reign of the Emperor

Alexander I.

The Parnnia Star and Herald of the 12th ult. says that the

reports received concerning the eruption of the Fuego, the largest

volcano in the republic of Guatemala, show that it was preceded

by earthquakes of considerable violence, the theatre of whose

operations was confined to the country surrounding the volcano,

within a radius of some twenty or thirty miles. In Antigua,

Amatitlan, Palin, Petapa, and several other points the .shocks

were of such violence as to occasion serious alarm among the

inhabitants and;cause them to abandon their houses for several

hours. With the commencement of the eruption, however, the

earthquake period ended, and the people in the streets of the

various pueblos were able to witness in tranquillity the splendid

appearance of the burning mountain. During the morning of

the day succeeding the eruption the pueblos on the Costa Grande,

to the northward of the volcano, were shrouded tin gloom, and

for some time after sunrise people in offices were compelled to

employ artificial light in order to carry on their labours. Ashes

and dust fell in great quantities at many miles distance, and

people who were at too great a distance from the volcano to wit-

ness the eruption were for some time in doubt as to their origin.

Happily the disturbance has passed with no more serious matter

to record than the alarm which it momentarily occasioned.

At the last meeting of the Balloon Society of Great Britain

the recent balloon voyage out to sea at Cherbourg was referred

to. Mr. Simmons stated that when he some years ago made a

similar trip at Hull he went twenty miles out to sea and then got

into an anticipated return current which he found a fer feet

above the outward current, and which safely landed him at the

desired spot on terrafirmd . The president read a letter from a

member of the Society who had made one of his ascents in a

thunderstorm and found the atmosphere at an altitude of about

300 feet and for a height of 100 feet to be of a dull leaden hue,

but as soon as he had risen above this stratum he found the sky

quite unclouded, and witnessed perfectly clearly the storm raging

below in all its grandeur. On Saturday afternoon a balloon contest

took place from various points in the neighbourhood of London,

under the auspices of the Balloon Society. Eight balloons

were to have started, but only five succeeded in getting away,

A silver medal was to be awarded to the balloon that traversed

the greatest distance in one hour and a half. The competition

1eems to have had some connection with Commander Cheyne’s

proposed Arctic Expedition ; but so far as we have ascertained

00 new scientific results seems to have been obtained. One

biUoon seems to have attained a height of 14,000 feet

jOtlllko tile Session of the City and Guilds of London Insti-

tute oonuneaotng October 4, Prof. Armstrong, F.R.S., and

Prof. Ayrton, Inst.C.E., will continue their tutorial and. labora-

tory courses of instruction in Chemistry and Physics as applied

to the Arts and Manufactures, at the Cowper Street Schools,

Finsbury, in rooms rented from the Middle Class Schools Cor-

poration, pending the erection of the City and Guilds Technical

College, Finsbury. Dr. Armstrong will deliver a course of

about thirty lectures on ‘‘Organic Chemistry, with special

Reference to its Industrial Applications,” on Mondays, at 8,50

to 9.30 p.m., commencing October 4. He will also deliver

a course of about twenty-four lectures on Tuesday and Friday

afternoons at 4 to 5 o’clock, commencing October 5. Although

the chief object of these lectures is to afford such preliminary

training as is necessary for those who may desire later on to

study particular branches of Applied Chemistry, more than usual

attention will be given to matters of technical importance. There

will also be daily Laboratory Classes. Prof. Ayrton will deliver

a course of evening lectures on “ Electrical Instrument Making,"

on Tuesdays at 8.30 to 9.30 o’clock, commencing October 5, the

first twelve of the lectures being given before Christmas, On
Friday evenings, at 8.30 to 9.30 o’clock, commencing October 8,

Prof. Ayrton will also deliver a course of lectures, the first twelve

being given before Christmas, on “Weighing Appliances and

Motor Machinery,” adapted to the wants of makers and users

of machinery. He will also deliver a course of about twenty-

four lectures on Monday and Wednesday afternoons, at 4 to

5 o'clock, commencing October 4, on the “ Electric Light 41

By a decree of the French Minister of Public Instruction the

Ethnographical Museum at the Trocadtiro has been organised.

Dr. Hamy and M, Landrin have been appointed conservators.

A large number of rooms have been added to the French

Museum of National Antiquities at St. Germains, and are awaiting

a formal opening by the President of the Republic. In one of

them have been collected a series of relics of Roman age relating

to religious ceremonies and inscriptions ; in a second room has

been disposed a large number of bas-reliefs and statues exhibiting

arms and scenes of military life ; and in the third room we found

many sepulchral monuments showing the arts and trades as

practised during the Roman rule in Gaul. Some rooms have

been already opened to the public, and in *one of them is the

celebrated Autun mosaic representing Bellerophon triumphing

over Chimsera ; execution and preservation are both wonderful.

Mr. Rowsell of King William Street, Strand, has jnst

published a catalogue which includes a large and valuable collec-

tion of scientific works, principally biological

Messrs. Longmans and Co. announce the forthcoming

publication of a new scries of “Popular Lectures on Scientific

Subjects,” by Prof. Helmholtz, translated by Dr. E. Atkinson.

At a concert given every night in the garden of the Palais

Royale, Paris, the orchestra is placed in the vicinity of the

fountains, which'are illuminated by eight splendid Siemens lamps,

which work admirably. Two other Siemens lamps have been

placed in the shop of a jeweller in the Galleries, ami the experi-

ment may eventually lead to the lighting of the whole palace by
the electric light.

The heat was so intense at Clermont on September 4 last that

the ceremony of the inauguration of Pascal’s statue, which was
to have taken place that day, was postponed to the fallowing

morning at 8 o’clock. The principal speech was delivered by
M, Bardoux, formerly Minister of Public Instruction, the repre-

sentative of Clermont in the Lower French House. • 1

^ . ,»)j r

The French Central Society of Agriculture, and Ttwp»finti)fljr

has opened in the Orangerit of the Tuileriei its btaakkachL
bition of insects. The exhibition is an in»trttCtbnett%4yribttofay
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insects useful nnd noxious, and the various industries which

depend on insects.

We take the following from the Electrician :

—

44 When a little

girl is found
4 playing at telephone, ’ and reproducing to the life

the 4 ways ’ of those who ordinarily profit by the new means of

communication, the circumstance may be taken as an indication

that telephony is in some localities becoming really ]opular.

The following sketch of a baby telephonist, 4 pretending’ to

communicate with her papa, is from the Concord Monitor

:

—
She was a pretty child, happy-hearted, full of fan, and a great

mimic. Only two summers had sent sunshine across her curls

and waked to sensuous delight the infantile beauty and form.

She dwelt in a pleasant home filled with creature comforts,

among them the new innovation, the telephone. She had often

watched this wonderful mechanism, and while she neither knew
nor cared for the secrets of its operation, she had learned by

heart the peculiar and one-sided formula of a telephone conver-

sation. Unheeding that some one was watching her, the other

day she put a little hand to the wall and imitated the pushing of

the button on the telephone. Up went the other hand to the

ear, as if holding the ebony cylinder, and the little miss went on

in mimicry of her elders, in the following fashion 4
Hello.’

She then paused for an answ er from the central office.
4 Hello.

Please hitch on Mr.— house to Mr. office. ’ Pause. 4 Is

’at you, papa?’ Pause. 4 When is you coming home ? * Pause.

(Turning to her dolls, the little one here spoke impatiently, 4 Do
you keep still ; I can’t hear a word.’) * Yes.’ (Rising inflec-

tion.) Pause. 4 1 don’t know.’ (Indoubt.) Pause. ‘Yes.*

(Gleefully.) Pause. 4 Why papa.’ (In surprise.) Pause.

And so the little one went on, maintaining perfectly an imaginary

conversation, till at last she dropped her hand with a motion

indicative of weariness from holding the telephone, and pro-

nounced the conversational 4 That’s all
;
good bye,’ with all the

nonchalance of a veteran.”

The Proceedings of the American Antiquarian Society, No.

74, we learn from the American Naturalist, contains a paper by

Mr. Philipp J. J. Valentini, on the Katunes of Maya history.

The Katunes were a series of notable events that transpired from

the time of the departure of the Mayas from their original home
until their destruction. Don Juan Pio Perez, a learned Yucatecan,

had found an old Maya manuscript containing this account, but

failed to discover the author’s name. From this preciouB docu-

ment Mr. Valentini attempts to reconstruct the Maya chronology

in the same manner that he deciphered the Mexican calendar

stone. The results at which he arrives are as follows :—1. That

the conquerors and settlers of the Yucatecan peninsula, as well

as those of the Anahuac lakes, u ere joint participants in a cor-

rection of their national calendar about the year 290 b.c. 2.

That about the year 137 A.D., when a total eclipse of the sun

took place, the ancestors of both nations set out from their

common iatherland, Tola, or Tulapan. 3. That about the year

231 a .d . both nations made their appearance on the coast of

Central America, ar.d succeeded in conquering a large portion of

the peninsula.

Dr. Forel has issued in a separate form his paper from the

Archives des Sciences on the Temperature of the Lake of Geneva
and other Freshwater Lakes.

The additions to the Zoological Society’s Gardens during the

past week include a Bonnet Monkey {Macacos radiatus

)

from
India, presented by Mr. C, Kerry NichoIIs ; a Common Fox
{Cants vulpcs), European, presented by Mr, E. Schweder; a
Gold Pheasant {Thaumalea picta) from China, presented by Mr.
James McGregor

-,
a Weka Kail {Ocydromus australis) from™ presented by Mr. H. Frank Rose ; a Brazilian

''tnama \Canama cristata) from Bolivia, presented by Mr.

Charles Stanley Barnes ; Six Mocking Birds {Mimus polyglottus)

from North America, presented by Mr. W. Cross
; a Gannet

{Sola bassana), British, presented l>y Mr. George Edion; a

Sloth Bear {Melursus labiatus) from India, a Common Squirrel

{Sciurus vulgaris), European, four Mississippi Alligators {Alli-

gator mississippiensis) from the Mississippi, deposited ; a White

lipped Peccary {Dicotylcs labiatus), two Boatbills {Cancroma

cochlearia) from South America, purchased.

THE BRITISH ASSOCIATION -

I
N addition to the grants in the list which we gave last

week, the following were voted at the final general

meeting :—Mr. James Glaisher, Luminous Meteors, 15/.

;

Prof. Sylvester, Fundamental Invariants, 40/. ; Prof. W.
C. Williamson, Tertiary Flora, 201, ;

Prof. Rolleston,

Prehistoric Remains in Dorsetshire, 25/. 1

The total sum voted was 1,010/., considerably more
than the receipts of the Swansea meeting.

It is expected that the public lectures at the York
meeting next year will be given by Prof. Huxley, Prof.

Tyndall, and Mr. Spottiswoode.

REPORTS
Report on the best means for the Development of Light from

Coalgas of different qualities, by a Committee consisting of

Dr, Wm. Wallace (secretary), Prof. Dittraar, and Mr. John
Pattinson, F.C.S., F.l.C. Drawn up by Mr. Pattinson.—If

gas be allowed to bum under little or no pressure it gives a
smoky flame of little luminosity

; when forced out under great

pressure it yields a non-luminous blue flame like that of a
Bunsen’s burner. The aim in constructing a good gas-burner it

so to regulate the supply of air and so to control pressure that the

maximum amount of light may be obtained. This is best

accomplished by an Argand burner.

From series of tables showing the result of experiments, the

following conclusions are drawn :—The illuminating power it

increased as the gas, issuing with tess velocity, is mixed or
brought in contact with less air. No increase in illuminating

power is produced by heating the gas before its combustion.

'Phis confirms the results obtained by the London Gas Referees

in 1871. By heating the air admitted to the centre of a standard

Argand burner to 520“ F., an increase of light amounting to

9 per cent, was produced for a rise of 450* in temperature.

The trouble and expense of heating' the air would probably
prevent the adoption of this means of increasing the luminosity.

With ordinary flat-flame burners the greatest amount of light

is evolved under a pressure of one inch of water.

After giving measurements of the intensity of light evolved

by gas burned in various varieties of burners (Bray’s, Silber’s,.

and Sugg’s), the author concludes that the luminosity depends,

so far as the burner is concerned, on the amount of gas burnt

and on the pressure. The only burner presenting undoubted
advantages over others, and that owing to more perfect regula-

tion of air-supply, is the Argand burner ; but on account of ita

expense, the trouble of keeping it clean, and the necessity of

employing a governor for each burner, it is improbable that it

will come into general use. Governors are now constructed for

single burners by Sugg, Peebles, Wright, Borradaile, and others.

Such governors are of great service, not only in saving gas, but

also in regulating supply and giving constancy in luminosity.

Thirteenth Report ofthe Committee,
consisting ofProf Everett,

Prof Sir William Thomson , Mr. G. J . Symons, Prof. Ramsay„
Prof Geikie, Mr. J. Glaisher, Mr. Pengelly, Prof Edward
Hull,

Dr. Clement Le Neve Foster, Prof A . S. Herschel, Mr. G.

A. Lebour, Mr. A . B. Wynne, Mr. Gal/oioay, Mr. Joseph
Dickinson, Mr. G. F. Deacon, and Mr. E. Withered, appointed

for the Purpose of investigating the Rate of Increase of Under-
ground Temperature downwards in various Localities of Drip
Land and under Water. Drawn up by Prof. Everett (secretary)*

—Observations have been taken in the Talargoch Lead Mine,

Flintshire (between Rhyl and Prestatyn), under the direction of

Mr. A. Strahan, of the Geological Survey, and Mr. Walker,

Chairman of the Board of Directors of the mine*
The top of the shaft is 190 feet above the level of the sea. The

lowest workings are 900 feet below *ea-leveL Th* veins run across

an angle of Carboniferous Limestone, bounded on both sides by
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-Bfeltfl which throwdown coal-measure shale • and as the faults have

^considerable inclination, the lowest workings run beneath the

shale for a considerable distance. The limestone dips at angles

varying from 45° to 55°, and is of two kinds, one white and

jnassive, the other thin bedded black with thin shale partings.

There are levels at intervals of about twenty yards vertically,

in the vein, most of which have been driven for some years ; but

all the observations have been taken in newly-opened ground.

They have been taken by boring a hole 24 inches deep at a

distance of from 1} to 5 yards from the fore breast, and either on
fhe same day or on die next day inserting one of the Committee's
alow-action thermometers, with a foot or plugging consisting of

dry rag and day behind it After an interval generally of four

days the thermometer was taken out and read, then reinserted,

ana read again about a week later, the difference between the
two readings never amounting to so much as half a degree.

The observations were taken at six different places in the

mine, which are designated by the observers Stations I. to VI.

;

but in one instance, that of Station II., owing to the swelling of
newly-exposed shale, the hole became distorted, so that after

extracting the dry rag and clay, an hour was expended in work-
ing out the thermometer, the reading of which has therefore
been rejected. The following is a list of the^ five remaining
stations, arranged in order of depth :

—

No. of
Depth

from Surface
in Feet.

Temperature,
Fahr.

0

Distance and

Station. Direction from
Mostyn Shaft.

IV. 465 • • 53’4 .. 190 yds. 8.W.
V. sss . . 52'9 ... 170 yds. S.E.
VI. ... 636 .... 58*8 ... 840 yds. S.W.
III. ... 660 .. S4’0 ... 120 yds. S.

I. ... IO4I .. 60*8 ... 190 yds. N.E.

It will be observed that the order of the temperatures is not
the same as the order of the depths ; it therefore becomes im-
portant to describe the positions with some particularity.

Stations IV., V., ana III. are near together in ground plan,
IV. and V. being about 250 yards apart, and III. nearly mid-
way between them, and they have all the same rock overhead
between them and the surface, namely, black and white lime-
stone.

At Station I. the rock overhead consists almost entirely of
sandstones and shales, with thin coal-scams. At Station VI. it

consists of white limestone and shale.

It may be mentioned that the temperature at VI. was observed
on three several occasions, namely, January 14, January 21, and
February 19, and was in each case found to be the same. Mr.
Strahan further states that this station is near a large fault,

which contains iron pyrites and gives off water charged with
sulphuretted hydrogen ; the temperature of the water as pumped
up walker's shaft from a depth of 770 feet, being 63° at the
top of the lift. It seems probable that the decomposition of this

pyrites may be the cause of the exceptionally high temperature
at this station.

* The comparison of the temperatures will be most clearly
brought out by tabulating the rate of increase from the surface
down to each station, as calculated from an assumed surface
temperature, which may be fairly taken as 48°. As all the
-depths are considerable, an error of a degree in the surface
temperature will not have much influence on the comparison,
which stands thus :

—

Station.

Depth
in feet.

Excess above
surface.

Feet per
Degree.

IV. 46S ... 5*4 86
V. 55S 4*9 ”3

VI. 636 ... 10*8 59
III. 660 ... 6*o no

I. 1,041 12-8 81

Stations V* and III,, which give the slowest rate of increase,
•are both of them in a vein called the “ South Joint ;

” and
Stations IV. and I., which agree well with each other, though
differing from the rest, are both of them in another vein
called the "Talaigoch vein;” while Station VI. is in the
41 Country rock.” The horizontal distance between IV. and III.

is only 120 yards; but if we attempt to deduce the rate of
Increase from comparing these two, we have an increase of only
o**6 in 195 feet. It thus appears that, notwithstanding the
proximity of the two veins, their conditions as to temperature

are very different

Widely as the results differ among themselves, they agreeupon

the whole in showing that the average rate of increase is slow

;

and this general result is in harmony with what has been found
at the nearest localities mentioned in our previous reports,
namely, Dukinfield and Liverpool. Here, as at Dokinfield, all

the Btrata are highly inclined.
Some additional observations at Dukinfield have recently been

made for the Committee by Mr. Edward Garside, student of
engineering in Queen's College, Belfast. The Astley Pit, in
which they were taken, has now been carried to a much greater
depth than it had extended at the time of Sir Wm. Fairbaim's
observations, to which allusion was made in our Report for
1870. The two deepest seams of coal in it are called the
** Cannel Mine ” and the “ Black Mine,” the former being the
deeper of the two ; they both dope downwards at about ly, the
deepest point being the far end of the Cannel Mine. The
following is Mr. Garside’s summary of the observations; the
“ surface-depth” being distinguished from the “shaft-depth,”
because the surface is not level, but slopes slightly in the same
general direction as the seams. The shift-depth gives the
difference of levels, but the surface-depth, which is practically

the same as the distance of the nearest point of the surface,

is what we must use in computing the rate of increase of
temperature.

Date Seam Surface Shaft Jj
in 1880. Coal. Depth. Depth.

SrS

Feet. Feet. 1 fihr.

June 17 Cannel 2,700 2,754
"

86!
». 19 Black 2,4071 2,631 80

„ 21 Cannel 2,4161 2,482! 81
July 2 Black 1.9871 2,047! 74

79
7i*

160

630
600
460

The pit is described as beiag entirely free from water.

Report of the Committee for making Secular Experiments on
the Elasticity of Wires, by Mr. J. J. Bottomley.—The wires pre-
pared by the Committee in Glasgow are still under experiment.

Report ofthe Committee on the Specific Inductive Capacity of a
good Sprengel Vacuum, by Mr. W. E. Ayrton.—Boltzmann had
estimated the specific inductive capacity at *9994; while Pro-
fessors Ayrton and Perry had estimated it at *9985. In the
experiments of the committee much higher vacua had been
obtained, and had found some rather remarkable and not readily
intelligible results. With very high vacua the inductive capacity
of the compound aluminium condenser employed appeared to be
less than at slightly lower degrees of exhaustion. The method
adopted consisted in applying the aluminium condenser to a
modification of a Hughes’ induction balance in connection with
a sliding condenser, a telephone, and a small induction coil.

Sir W. Thomspn criticised the method as not being purely
electrostatic in its nature. The discussion was continued by Mr.
Gordon and Mr. Fitzgerald, who alluded to a possible connec-
tion between the fluctuations of the phenomena observed and
those observed in the phenomena of Crookes' radiometer-force.

All the observations were taken with one of the committee's

slow-acting thermometers, in holes drilled in the floors at the far

ends of newly-opened horse-road levels ; the holes being four

feet deep and two inches in diameter. All the holes were free

from cracks, and were in the same kind of rock—an argillaceous

earth called “warren earth.” They were allowed to stand for a
short time, to allow the heat caused by drilling to escape. The
thermometer was then inserted, and the portion of the hole
between it and the mouth plugged with cotton waste and the dost
which came out of the holein drilling. After being left for
forty-eight hours it was taken out and read.

The data for calculating the rate of increase are given in the
first two columns below.

Depth
in Feet

Temperature
Fahr.

Feet per Decree
from Surface.

1,9871 74 79*5
2

, 416! 81 ••• 75*5
2,4074 ... 80 777
2,700 ... 86! ... 72

The third column shows the number of feet per degree of
difference from the surface, assuming the surface-tempetatam to
be 49°.

Comparing the observations at 1,987! and 2,416! feet, eye
have an increase of 7° in 429 feet, which is at thexetrof f* fa
61*3 feet; and comparing the two deepest obaervatfcms, we
have an increase of 6!* in 292! feet, which Of f*1fe
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45 &et» II thus appears that the rate of increase in this pit is

more rapid as we go deeper. The greatest depth in Sir Wm.
Fnirbaim’s observations was 665 yards, or 3,055 fact and the
temperature which he found for this depth was 754°, which
agrees to half a degree with the observations now reported.
The committee have to express their regret at the loss of two

of their colleagues—Prof. Clerk Maxwell and Prof. Anated—by
death, during the past year.

Report on the Ultra- Violet Spectra, by Prof. A, K. Huntington.—The physical portion of the report was read in Section A. I

Before the Chemical Section Prof, Huntington drew attention
to the following points :—-The work of former experimenters on
this subject is of great interest. The late Dr. Miller, in his
experiments, was obliged to conclude that no connection could
be drawn between the chemical composition of a suhstance and
its power of absorbing ultra-violet rays. His method of experi-
mentation, however, was deficient, inasmuch as he used layers
of varying thickness, and in every case employed saturated
solutions. His substances were not so pure as is necessary in
such an investigation.

Dr. Miller also investigated the absorption of the ultra-violet
ray* by reflection from polished metaTic surfaces. The results
obtained were that gold shows almost total reflection ; next best
is burnished lead. Other metals present a greater or less ab-
sorption. Prof. Stokes* results confirm Dr. Miller’s. His pro-
cess differed from that of Dr. Miller, inasmuch as he passed the
light through a layer of the solution of the substance under ex-
periment on to a fluorescent screen, while Dr. Miller photographed
the spectrum. Ilis results were of great value, and from a
chemical point of view it is of interest to note that glucosides
and alkaloids have great absorptive power, and that on addi-
tion of acids absorption begins somewhat later than in presence
of an alkali.

In 1874 Mr. Sorby constructed a spectroscope with a fluor-
escent eyepiece, and was thus able to observe the spectra directly.
His results, though valuable, are vitiated by the impurity of the
material he used.

Mention must also be made of experiments by Prof. Cordieu,
too experimented on the influence of the atmosphere in cutting
offrays on the ultra-violet end of the spectrum.

Prof. Hartley, one of the members of the Committee, has
recently experimented on this subject, and some of the results of
his research have been communicated to the Royal Society. His
experiments, made with an improved form of Dr. Miller’s
apparatus, have led to interesting conclusions. He has found
that monatomic alcohols of the methyl series exhibit little or no !

absorption. The first of the series, methyl alcohol, is, when 1

pure, quite as “diaphanous” as water to invisible rays. Fatty
\aads, containing the same number of atoms of carbon as the 1

alcohols to which they are related, have a higher absorptive i

powor. Increased complexity of the molecule causes increased
absorption. All members of the benzene series, in fact all

3

bodies whose constitution is best expressed by the “ ring-
formula,” give absorption-bands of great intensity

;
the hydro-

1

carbons themselves, however, occupying the lowest position in
this respect. Isomeric bodies of this group differ widely in their

1

spectrum, which thus affords a convenient means of identifies-
1

tion. Doubly-linked bodies, such as ethene, propene, anylche, 3

give no absorption-spectrum
; and in fact the ring-form appears 1

to be a sine-qu&-non, for the terpenes and camphor do not absorb *

ultra-violet rays. x

applies here, for the metal is actually liberated during it

passage from (say) the chloride to the oxide. Besides, thebant
spectrum is seen still more effectively when cyanogen is burned,

even when dried as perfectly as possible, lids bend-spectron
is seen in the sun

f
s rays, and it is highly improbable the

cyanogen should be able to resist such an enormously higl

temperature.

Tne author then considered the question :—Why should ai

element give different spectra at different temperatures? Bandi
are characteristic of compounds, and at low temperatures de
ments show a banded spectrum. At higher temperatures sud
spectra become simpler, and the evident conclusion is thai

complex molecules or the elements are dissociated into those of

a simpler order. This view is rendered highly probable by th<

fact that the spectrum of mercury is a constant one, and that

no known increase of temperature alters its character ; now,
assuming the molecule of hydrogen to consist of two atoms, thai

of mercury consists of a single atom, and it is evident that nc

simplification is possible.

The change of the spectra of chlorine, bromine, and iodine^

as the temperature is increased would seem to corroborate Prof.

Victor Meyer’s recent conclusions with regard to the molecular

complexity of these elements.

It was also suggested that the spectrum of an element might
vary according to the compound from which it is liberated.

Were it possible to decompose carbon monoxide and dioxide,

and to obtain the spectrum of the single carbon atoms which they
contain, it would probably differ from the well-known banded

|

spectrum of carbon which there is reason to suppose d that of at

least a two-atom molecule.
Mr. W. Chandler Roberts pointed out that Prof. Wiedemann

has undertaken measurements to ascertain whether a change of
temperature takes place during alteration of the spectrum, and
hoped that interesting results would be obtained.

Report of the Committee on Erratic Blocks, presented by the
Rev. H. W. Crosskey. (Abstract.)—Although the destruction
of erratic blocks is proceeding with considerable rapidity, the
Committee were able to report the discovery and preservation of
some important specimens.
One of the most remarkable blocks of Shap granite yet

observed is described by Mr. J. R. ,Dakyns at Searner Station,
near Scarborough. It measures roughly 5 ft. 8 in. X 4ft. loin.
X 4 ft. 3 in., and was fairly imbedded in gravel, forming the
summit of a well-marked terrace 325 feet above the sea-level.
This boulder is specially interesting in that it is the only boulder
of Shap granite in the neighbourhood whose position in the beds
is known; and this position shows that at the age assigned to
the gravels (which is a comparatively recent one) icebergs must
have been floating about. It has been preserved in the garden
of the Station HouFe.
The report records particulars of boulders discovered in the

neighbourhood of Urmston, near Manchester, and also of a large
number both of isolated boulders and groups of boulders
observed in Leicestershire by Mr. J. Plant.

Mr. Pengelly furnishes a very interesting port of the report in
an account he gives of some transported blocks and accumula-
tions of blocks which he has observed in South Devon, the
transposition of which it does not seem altogether possible that
the action of water alone could have effected. A l^Lock of
greenstone occurs in the village of Kingston, South Devon,
measuring 4X2X2 feet, and weighing upwards of a ton.

There is a mass of greenstone figured on the map of the Survey, j

extending to about a mile west-north-west of Kingston, where it

makes its nearest approach to the village. Blocks of quartzite

have been found in great abundance in the parishes of Diptfordrecognised. have been found in great abundance in the parishes of Diptford

On th, cvw/~, */- a#u# » 1. * o i. . ^ „ and Morleigh. They can be traced to their source on the higher

The autho^stfit«^Kfw ^ \

\

^ levels of the neighbourhood; a bed of quartzite idential is

distimmishinfrlhi ^ had
i

considcra^e difficulty in character with the travelled blocks being interbedded conform*ZT1! emC
!i!

r0ra of
B
a “T ftkly with the ordinary slaty Devonian* rocks of the district,

flameis ascribedT^,

t

°f

*

a rimn * no doub* the blocks have been transported

carbon thr
to car

^
0

.

1
?*

a
.
nd others to a hydro- from south to north, and from higher to lower ground. The

of SsSSST

w

,ne 8t*dient' however> is v«y “d « *1®°* « u°<*»

,ro
J»

Rives inthe Bunsen's tamer the^m f
ftm

1

e
,
kind » found at a distance of five mile* due south of the

and not the spectrum^ a
ipectn“? and another about the same distance north.

ot a compound. The same argumect The blocks locally termed in Sonth-Weetam Devon “Whlta-
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Jert”r are described in the report. They we composed of

VUto opaque quart*, having in some cases a laminated structure,

sad traversed occasionally with veins and crystals of the same
material. That the blocks have travelled a considerable distance

cannot be doubted ; and that their transportation was not effected

by the action of water only appears proved. The blocks are all

more or less rugged and sub-angular, although without any

decided traces of glacial polish or scratches. They occur most

plentifully on the higher ground.

They have been so largely utilised by the fanners and for

artificial rockeries that it is to be feared, unless care is taken to

prevent it, those now remaining on the spots they have so long

occupied undisturbed may altogether disappear.

The report concluded with an appeal to local observers to

report upon the erratics still unrecorded before the work of

destruction is completed, and evidence throwing light on difficult

problems of glacial geology is destroyed.

Report on the Exploration of Caves in the South of Ireland^ by
Prof. A. Leith Adams. Includes a Report by Mr. R. J.

Ussher.—Describes caves at Carnigea Gower, four miles south

of Middleton. Stalagmite floor -on sandy clay ;
beneath the

stalagmite was much charcoal, the roof had an opening to the

surface, down which much kitchen rubbish had been thrown,
associated with hammer stones, flint flakes, iron implements, and
remains of recent animals. A report was read on the implements,
by Mr. R. Day, which are of no great antiquity ; one piece of
pottexy was believed to have a Roman (capital) letter inscription.

Report on the Carboniferous Polytoa, by W. G. R. Vine.

—

Discusses the character of the genus and species and the views
held on them by the earlier workers, and after a comparison of the

specific forms he relegates to each of these the precise genera to

which they belong.

Report on the “ Geological Record by Mr. W. Whitaker.

—

Four volumes have been published, each of which gives an
abstract of all geological work done throughout the world, for

one year ; they contain an average number of 20,200 entries in

each volume.

Sixteenth Report ofthe Committee appointed to Explore Rent's
Cavern, by Mr. Pengelly.—The deposits passed through in the
cavern were :— »

^
Bronsl? '

Black Mould. Roman Remains (Ovine).

Granular Stalagmite, 5 feet.

Newer Extinct Animals.

J
Type. Cave Earth. Extinct Animals.

Paleolithic \ 1 (Hyaena).

Crystalline Stalagmite, 12 feet.

T^c (Bears>-lype
- (Breccia.

appointed with reference to their ability for examining the scien-

tific specific subjects of the Code in addition to other matter*;”

have received a considerable amount of evidence upon the
subject, and beg to report as follows :

—

1.

It has come to tneir knowledge that the teaching of the

Rougher
Type.

Work commenced in March, 1865, by excavating down to

4 feet throughout the whole cavern; finished in November,
1879, the floor had at that time been so excavated, at a cost of

Ifo$o/. to the Association. A further grant was then given to lay
bare the limestone floor ; and subscriptions from private sources
amounted to 51/. received, which enabled the base of the cave
deposit to be excavated for a length of 132 feet. Occasionally
stalagmkic fragments occurred on the base of the breccia, resting

on the rock. On June 19, 1880, the work was suspended, it

having only yielded seventeen finds—amongst them a flint nodule,

which had not been touched by the implement maker—which are

of greater rarity. Archaeological finds were more numerous than
remains of animals ; the implements correspond to those of the

oldest river gravels in type. Referred to the good work done
by Mr, George Smerdon, the foreman of the workmen during
sixteen years, who has become crippled with rheumatism, brought
on by execution of the work, ana suggested the desirability of

raising subscriptions to purchase for him an annuity of 10/. a

year.

Report of the Committee,
cottststing of Mr. James Heywood

,

Mr. Sham, Mr. Stephen Bourne, Mr. Wilkinson, the Rev. IV.

Delaney, andDr. J. ff. Gladstone (Secretary), appointed for the

purpose of reporting whether it is important that H.M, Inspectors

ofidenuntary Schools should be appointed with reference to their

a&lity for examining the scientific specific subjects of the Code

4ee addition to other matters*~~Tht Committee nominated at

Sheffield for the purpose of considering “ whether it is impor-

tant that H.M. Inspectors of Elementary Schools should be
I

are not generally chosen so much? for their fitness to judge of
such educational work, as on account of their high scholarship,
or through political patronage.

3. In the opinion of this Committee there might be an ex-
amining body for H.M. Inspectors, composed or three of the
most experienced of the present senior Inspectors, associated
with a similar number of the Science Examiners of the Science
and Art Department. The examination should be thrown open
to elementary teachers, and the candidates might be tested in
the practical work of examination in one of the Central Elemen-
tary Schools in London.

4. The Committee believe that the opening of the Inspector-

ship to fully qualified elementary teachers would tend to raise

the esprit de corps of the profession, and improve the character

of both inspector and teacher.

5. The Committee are further of opinion that while a university

degree may be fitly regarded as a test of scholarship, it is not a

fore is not sufficient in itself to guarantee the holder thereof as

worthy the position of Inspector. There appears to be no
reason why academical honours should be made an indispensable

condition of appointment.

6.

The Committee recommend that a memorial be presented

to the Lords of the Committee of Privy Council on Education
embodying the above conclusions.

Report of the Committee, consisting of Dr. Pye‘Smith, Prof.
M. Foster, and Prof. Burdon Sanderson (Secretary), appointed

for the purpose of investigating the Influence ofBodily Exercise on
the Elimination of Nitrogen (the Experiments to be conducted by
Mr. North).—During the past year four series of preliminary

experiments, each of several weeks’ duration, have been made by
the Committee on the subject, the expenses of which have been
met from other funds. In the course of these experiments unex-
pected difficulties have been encountered relating to method.
The most serious of these difficulties having now been for the
most part overcome, we are in a position to proceed with our
inquiries next winter, and have therefore to request that the sum
of 50/., previously granted to us, may again be placed at our
disposal.

SECTION A—Mathematical and Physical

On some Laws which regulate the Succession of Temperature
and Rainfall in the Climate of London, by H. Courtenay Fox,
M.R.C.S.—The following paper is an attempt to answer the

question: Is there to be found any definite relation between
extremes of rainfall or temperature in any month or season, and
the weather of the month or season next following ?

The data used by me are the same as those upon which the

foregoing paper on “Synchronisms ” is based, viz., the monthly
temperature and rainfall for the Royal Observatory for sixty-six

years—1815 to 1880. In accordance with the principles explained

by me at p. 277 of the Report of the British Association flor

1879, each month is distributed under the five heads of tempera-
ture—according as it was very cold, cold, average, warm, orvery
warm ; and under the five heads of rainfall—according as it was
very dry, dry, average, wet, or very wet.

I have presented three tables, which show, for each month or
season which is classed under one or other of the extremes of
rainfall or temperature, the character, in these respects, of the
month or season next following.

A careful study of these tables enables us (whilst omitting all

those results which are of on ambiguous character) to state the
following definite propositions :

—

1. A cold spring is very prone to be followed by a cold
summer, a cold summer tends to be followed by a cold
and a cold autumn has a slight tendency to be succeeded by ja

winter of low temperature.
* :

,

^

'

2. Warm summers are generally followed by warm autxmfts.
3. In no fewer than eight out of the twelve mootiba^theAdSiiri

every one except February, Match, May. and TTrCnbar). j)pij fr
iii

temperature tends to be prolonged into the sttooelimi|[$idtiaa# *



44® NATURE [Sept. 9, 1880

4. If Time, July, August, or December be worn, the next
month will probably be a warm one also.

Tiro months, June and July, tend, when very dry, to be
followed by dry ones. On the other hand, a dry August indicates

«the probability of a wet September.

6. A wet December is apt to be succeeded by a wet January.
In addition to the foregoing, there are also a few instances in

which the rainfall of certain months appears to be definitely

related to antecedent extremes of temperature, and vice versa .

Thus
7. If August or September be warm

, the ensuing September
or October inclines tobe wet. If, on the other hand, September or
November be cold, the succeeding October or December is likely

to be a dry month.
& If February, June, or July be very dry, the next month has

a strong tendency to be warm.
9. If January, March, or April be wet

, we may also expect
the next month to be a warm one. But a wet May or July
gives a strong probability of cold weather in June or August
respectively.

Mr. W, H. Preece read a paper On the Best Form to give to

Lightning Conductors. The question was whether the lightning

conductor should be a solid rod, or tubular, or fiat. Snow
Harris, Prof. Henry, M. de Melsens, and M. Guillemin advo-
cated straps of great surface. Faraday strongly maintained that

there was no advantage in strap or tube forms, as the surface
does nothing in conducting the current Mr. Preece had
•obtained the use of Dr. De La Rue’s magnificent batteries, and
had procured conductors of equal material, length, and weight,
but differing in form. A condenser charged from 3,400 cells

-afforded a very powerful source of electricity, more than forty-

two microfarads being thus available to produce an enormous
park. Experiments made by heating and deflagrating wires
through the different conductors left no doubt that these dis-

charges do obey the law of Ohm, and therefore that the
Additional surface of flat and tubular conductors is of no
advantage in their conductivity.

Prof. Osborne Reynolds rather doubted the conclusions of
Mr. Preece, on account of our not knowing the conditions under
which the electricity passes from the air into the surface of the
conductor. Prof. Ayrton thought the experiments should be
tried with much greater difference of potential. The 3,000
cells would not produce a free spark of more than TV of an inch
long, whereas flashes of lightning might extend over miles.

Mr. Preece, in replying, pointed ont that increased surface,
though increasing its inductive capacity, did not add to its

efficiency, which depended only on its conductivity.

Mr. Preece also communicated an observation on the peculiar
behaviour of copper wires. Very powerful discharges of electri-

city were found to increase the conductivity of newly-drawn
copper wires by an appreciable percentage. Leaden wires
showed no such changes. In the subsequent debate it appeared
that the opinion was that the effect of the first current was to
anneal the wire.

On the Necessity for a regular Inspection of Lightning Con -

ntuetors, by Richard Anderson, F.C.S., A. Inst. C.E.—The
author referred to a paper by M. W. de Fonvielle, “On the
Advantage of keeping Records of Physical Phenomena connected
with Thunderstorms,19

read before this Association in 1872. M.
<ie Fonvielle recommended to the attention of the members the
steps which had been taken by the French Government for ob-
taining information regarding thunderstorms, and suggested that
the Association should institute some organisation for the collec-
tion of such data ; arguing that it would be of much value to
science, as well as to the public. Nothing, however, has been
done by the Association since 1872; and the author not only
^confirmed the conclusions at which M. de Fonvielle arrived as
to» the desirability of collecting such data, but was of opinion
that the organisation should go further, and arrange for a regular
inspection of all public buildings which had lightning-conductors
applied.

The necessity for this he demonstrated by adducing a number
of striking cases where damage, more or less severe, had occurred
to buildings, even though having lightning-conductors attached
to them. The cases now cited, he explained, were supplementary
to those communicated in his paper on a similar subject to the
Association in 1878. A few of the cases were as follows s—

•

In October, 1878, an elevated building situated at the back of
^w^SUUon, occupied as a furniture repository, was struck
toy lightning and sustained damage, although furnished with a

f-inch by 1-inch copper band lightning-conductor and a tubt of

f-inch diameter rising above the iron cresting! on the tow*.
The lightning shattered the cresting and bent the point of tie

lightning-rod, besides doing other damage to die building. Or.

testing, the author found the resistance very great, and on
opening out the earth-terminal found it imbedded In concrete.

On June 26 last, lightning struck All Saints Church, Lam-
beth, doing considerable damage, although there was a f-inch

diameter copper-rope conductor on the west gable, with a copper

tube rising 18 inches above. A stone cross about 50 feet irons

the conductor was thrown down, injuring the roof of the north

aisle. On testing the conductor, the author found that it had no
“ earth ” whatever, the rope being simply placed in 2 inches of

loose rubbish. The copper was of very inferior quality ; con-

ductivity being 32*10 per cent., or about double that of iron.

The author quoted also a few cases from his recent work on
“ Lightning-Conductors, their History,” &c :

—

In August, 1878, the Powder Magazine at Victoria Colliery,

Burntcliffe, Yorkshire, was struck by lightning, though furnished

with a conductor, 13 feet above the building, and terminating in

13 feet of clayey soil. The building was blown to pieces. On
testing the conductivity of the copper, it was found to be 39*2,

instead of 92 to 94 per cent. The conductor was insulated from
the building and from a large iron door, which it ought not to

have been.

The author concludes from this evidence that it is not sufficient

merely that rods of copper should be attached to a building, but

it is necessary that alter being fixed they should be regularly

inspected, to see if they are in good order, so as to be really

effioacious.

Sir Wm. Thomson gave a communication On a Method op

Measuring Contact Electricity . Sir W. Thompson had devised

this method at the time when Hankel published his results in

1861. A method identical with it had lately been described

by M. Pellat, and consisted in employing a small electromotive

force in connection with a dividing resistance slide, to give a
counterbalancing electromotive force to that produced by contact.

Sir W. Thomson next described A Method of Determining
without Mechanism the limiting Steam-Liquid Temperature op

a Fluid

\

This was a simple apparatus, consisting of a closed

glass tube containing liquid sulphurous acid filled to a sufficient

height to insure that the liquid in the lower half will expand to

the top. Prof. W. Ramsay criticised the proposal, and stated

that he had found on apparatus in which a screw was employed
to produce increase of pressure instead of using the expansion

of the liquid itself. With this apparatus he had repeated

Andrews’ research on a large number of substances.

Mr. G. F. Fitzgerald read a paper On the Possibility of origi-

nating Wave-disturbances in the Ether. This was a mathemati-

cal paper, in which, by comparing the equations of Maxwell’s

theory of the propagation of electric action through a medium
with those of direct action at a distance, he deducea the conclu-

sion that electric currents and systems cannot originate in the

ether such disturbances as those of light.

Mr. R. M. Shida gave an account of A New Determination op

the number of Electrostatic Units in the Electromagnetic Unit,

Tht value V of this ratio he deduced was 294*4 X 10*.

M. Wilfrid de Fonvielle exhibited his magnetro-electric gyro-

scope, which has been already described in our pages.

M. Jan- sen sent a communication to the Section, which was
read by the Secretary, upon his recent researches On the obtain-

ing Positive Photographs by Prolonged Exposure.

Mr. Wiesendanger showed a new electromotor, which will be

described hereafter in our pages.

Mr. Philip Braham exhibited an ingenious adaptation of lime-

light for microscopic illumination, and also described a simple

instrument for detecting polarised light.

On the Bat Form of Magnet for Magmto Machines, by W.
Ladd.—At the British Association meeting at Dundee in 1909,

1

made some remarks upon different forms of magnets, and exhibited

these diagrams, showing, by the “lines of force” naturally

arranged, the great superiority of the circular magnet where an
armature is to be employed.

Since that time some thousands of that form of magnet have

been made for medical, mining, and other purposes.
,

Some months ag>, in conversation with M. Brega* of Fans,

I showed him these same diagrams, and he was very much
impressed with their importance ; he hat *ncetto constructed

a machine, using the Gramme armature, and with a smaller

quantity of .teelin the ha. made a farmore powerful
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machine than hitherto constructed with either the Jaminor the
ordinary horse-shoe form. It is also more symmetrical in

ippearance, and occupies less space.
With this machine I can heat to incandescence nineteen inches

)f platinum wire by four turns of the handle, while to heat four-

een inches of the same size wire by a machine having a Jamin
nagnet it took ten turns of the handle.

Mr. Bottomley followed up his report with a paper On
he Elasticity of Wires. This paper related the effect of

idding loads gradually to a wire which carried a load, and which
vas found to increase in the limit of breaking strain when longer
imes were allowed to elapse between the successive increments of
he load. A charcoal iron wire which bore a load of 41 lbs.

rhen suddenly loaded would support 52 lbs, after having borne
he load of41 lbs. for 790 hours. Some remarks were made by Sir
N

.

Thomson and by Dr. Siemens, who referred to some recent
'xperiments made in Germany of the stretching of wires and
oas of steel, which tended to show that protracted tensile strain
.ffected the chemical condition in which the carbon of the steel
tras combined with the iron in it. Mr. J, E. H. Gordon referred
0 the connection between the mechanical and magnetic
properties of steel under different conditions.
On the Comparison of Declination Magnetographs at various

Q
laces, by Prof. W. G. Adams.—This paper was accompanied
>y diagrams of simultaneous magnetic disturbances at St.
’eteraburg, Kew, and Vienna, showing that many of the sudden
oognetic disturbances occur simultaneously over very great areas,
mt that in some cases the variations were in opposite directions.
n
^jy fe

katc which followed Sir Wm. Thomson spoke of these
ibservations as beginning to open out a glimpse of the true cause
f the magnetic storms. He observed that if similar records of
he other magnetic elements, inclination and intensity, could be
•rocured, \y« should know definitely whether these disturbances
fere due to any changes of the magnetism of the earth itself, or
whether they were due to an external magnetic action. Mag-

netic observations had been going on for forty years, and it was
a reproach that more had not hitherto been done. He also
referred to the alleged connection between aurora? and magnetic
storms. Mr. J. Glaisher and Staff-Commander Creak mentioned
cases of sudden magnetic disturbances. Capt. Creak recalled
the observations of the Arctic expeditions of 1875-6, when a
deflection of 5“ was observed within forty minutes, the Kew
records showing synchronously a smaller fluctuation. He argued
that an observing station in a more northerly latitude was
necessary. Mr. W. H. Preece recounted a magnetic and
electrical storm which affected Ireland and the west of England
on August 12. Magnetic disturbances always were accompanied
by earth currents which affect the telegraph-wires. The same
storm affected even the Atlantic cables and the Cape cable. He
believed they would be found to have affected the whole earth.
The electromotive force on this occasion, through the Atlantic
cable, was about as great as that of 300 Darnell’s cell, or more
exactly one volt per 6*6 miles. Capt. Creak also exhibited the
new Admiralty charts of the magnetic variation for 1880.

Prof. G. H. Minchin read a communication On Photoelectricity.
He had obtained feeble currents from two silver plates coated
with sensitive films of iodide, chloride, or bromide of silver
dipping into a common fluid, and then one of them exposed to
the light He had also observed that preparations of fluorescent
and phosphorescent bodies upon silver plates acted similarly.

Prof. Silvanus P. Thompson gave a paper On Electric Con-
vection Currents, pointing out their analogies with true conduc-
tion currents, and of currents of electrolytic conductivity in
respect of electro-magnetic phenomena. The application to
ring-figures produced by disruptive convection and by electrolytic
conduction was considered, and their deformation in the magnetic
field. It was pointed out that considerations of a similar nature
had been advanced by Prof, Ayrton at an earlier date.
Experiments on Thin Films of Water

, with regard to the
Absorption^ of Radiant Heat, by the Hon. F. A. R. Russell.

—

The experiments, the general results of which are given below,
were made with the object of ascertaining the diaiiirmancy of
water in very thin films, and these experiments afforded inciden-
tally an opportunity of observing the behaviour of film# subject
to varying conditions.

-The arrangement of instruments was similar to that illustrated

at p. 383 or Prof. Tyndall’s “Heat as a Mode of Motion.”
The mstrumfents used were x a dead-beat mirror galvanometer
aodMl^AllmrinopUetandascreen. The soap film was carried

by a piece of a cork sole perforatedby a hole slightly larger than

the hole in the screen, about it inch in diameter. The sources
of heat were (1) a copper or iron ball heated from behind by a
small gas flame

; (2) a gas flame from a Bunsen burner and (3)
a hydrogen flame in air.

The film was mostly made from a solution of about half a
drachm of shavings of Castile soap, dissolved five to fifteen
m in five cubic inches of water, at 6o° F.
The film, soon after being placed perpendicularly at the orifioe*

in the screen, exhibited coloured bands, which descended in
regular succession until the last band appeared, which contained
a bright blue line. The descentof the bauds continued at a
slackened rate till the grey, and finally the black, occupied a.

portion of the upper half of the film, which half was alone
subject to experiment.

^

A condition more or less of equilibrium
then prevailed, the tension of the black portion counteracting the
force of gravity. A light yellow or bronze was always the last
colour to appear, and preceded the white or grey, which again
was succeeded by black. When there was any black in the
film, the bursting of the film was marked by a slight dick or
snapping sound. The best films lasted frequently between ten
and thirty minutes, and sometimes the black portion alone was
under observation fifteen or twenty minutes.
The following table shows the absorption per cent, for eadi of

the three sources of heat, and the thickness of the film, as derived
from a table in Watt’s “ Dictionary of Chemistry,” giving
Newton’s thicknesses of thin films of air, water, and glass. A
table in Cooke’s “New Chemistry” gives the thicknesses of
soap-films as considerably greater than those stated in Newton’s
table. The “light film’’ of Cooke corresponds to my “grey,”
and his “grey ” to my “ fine grey.” Newton's “ white” corre-
sponds to my “grey.” The refractive index of the solution
used by me was 1*34 and 1*35, a little higher than that of pure
water.

State of Film,. Metal. Gas.
Hydro-
gen.

\°A 9

jl s
jSEj

Last band alone 9 ? 8? 8*3
Bronze 6 57 —

S’*
All grey (white) 47 4*5 3*9
Fine grey ... — 3 ’4

— 1*8
Half grey, half black —

.

2*9 2*3
Two-thiids black, one-third grey — 1*6 1*6

Half fine grey, half black o*7 __
Black and slight fine grey 1*2

*'3h
Fine grey and black, or all black 0*29 — —
All black ... 0*29 1 '5 o*6

°7£

SECTION B—Chemical Science

On the Influence of Water on the Union of Carbonic Oxide with
Oxygen at a High Temperature, by Harold B. Dixon, M.A.

—

The author obtained the curious result that a mixture of carbonic
oxide and oxygen in such proportions as to form carbon dioxide,,

when free, or nearly free, from water, does not explode^ either

by a direct discharge from a Leyden jar or when sparks are
passed through it from a Ruhmkorff coil. By allowing a minute
portion of aqueous vapour to mix with the gases, cxplotioa im-
mediately takes place on the passage of the spark. In presence
of a very small trace of water, combustion takes place, but

.

slowly, not with explosive energy. The author suggests as an
explanation the following equations :

—

CO + HaO = CO, + Ha
Ht + O * HtO.

Prof. Williamson suggested that it would be interesting to
determine the inferior limit to the power of water vapour b
causing an explosion, and that Mr. Dixonwould probably extend
his research in this direction.

Prof. Harcourt pointed out that various other muA***

are known, among others the impossibility of causing union a£
calcium oxide ana carbonic anhydride, in absence of water, nad
the refusal of dry chlorine to act on hot sodium.
Mr. Thomas noticed that inmixtures containinglargoaotonala

of marsh-gas the presence of watte vapour ate klfhwuiid thn
rapidity of explosion.
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that it does not react with starch paper, 5,000 cub. cent*, of

water are required. Even then it reacts with iodine and starch.

The amount of residue varied between 2a and 30 per cent of

[the total quantity of bleaching powder. This residue, on treat-

iment with acid, evolved a minute amount of active chlorine
;
the

residue, applied to cotton and treated with add, has no bleaching

or injurious action.

On the Coal-seams of the Eastern portion of the South Wales

Basin
,
and their Chemical Composition,

by J. Wf Thomas.

On the Refraction Equivalent of Diamond and the Carbon
\Compounds, by J. H. Gladstone, Ph.D., F.R.S.—The specific

srefractive energy (that is, the refractive index - 1 divided

by the density) of numerous compounds of carbon was deter*

mined bv Gladstone and Dale in 1063. From their experiments
it was found that carbon uncombined, os in the diamond, and
also in combination with hydrogen and oxygen, has a specific

refractive energy of 5*0. Yet in compounds of the aromatic
series, where several atoms of carbon sure united by more than
one bond, the refraction equivalent is raised about 2*0. This
[does not embrace the facts that the terpenes have a refraction

[equivalent lying between 2 and 4 over the calculated numbers
;

that the cinnamyl compounds also show abnormality
; and that

hydrocarbons containing a greater number of atoms of carbon
than of hydrogen increase in refractive energy at a rate more
rapid than theory demands. Thus naphthalene shows a surplus
of16*4, anthracene of 317, and pyrene of 43*6 over the calcu-
lated numbers.

Dr. Bedson, who has been recently investigating the subject
in conjunction with Mr. W. Carleton Williams, remarked that
sufficient allowance had not been made for dispersion in the last-

mentioned instances; that from their experiments they have
found the degree of concentration of the solution to exercise a
marked influence; and he suggested that in naphthalene,
anthracene, and pyrene, the molecules are much more complex
than in benzene, for several groupings of carbon atoms are
noticeable, among them two groups in which an atom of carbon
is nnited to other atoms of carbon by all four bonds.
On a New Processfor the Productionfrom Aluminous Minerals

of Sulphate of Aluminafrom Iron, by J. W. Kynaston.—After
a preliminary sketch of the various methods of preparing sul-

phate of alumina in a state of* greater or less purity from various
minerals containing it, the author describes his own process for
preparing it free from iron from bauxite, a silicate and titanate

of alumina and iron. This he does by treating it with a mixture
of oxalic and hydrochloric acids, allowing it to stand for a
week or ten days. The insoluble portion is freed from oxalic

acid by repeated washing, and the residue converted into sul-

phate of alumina by treatment with sulphuric acid. This pro-

duct is almost free from iron. The oxalic acid is recovered by
precipitation with lime, and subsequent decomposition of the
salt with sulphuric acid. The expense of this process has pre-
vented its adoption. The author has now devised a process
whereby the iron is precipitated as arsenite, and then by
means of carbonate of lime neutralising any free acid, and
at the same time producing some tetrabasic sulphate of
alumina. The remaining ferrous iron is then removed by addi-
tion of ferroevanide of lime. The blue precipitate is induced
to settle by addition of a little sulphate of iron or zinc. Excess
of arsenic is precipitated with sulphide of lime. This process
is at present in operation at St. Helen's.

On a New Processfor separating Silver from Copper Ores and
Reguhtsts, by William Henderson,—This process is applicable

to calcined Spanish pyrites containing a large proportion of
arsenic before calcination. The “raw regulus, when fused
with 20 per cent of its weight of sodium bisulphate, yields

metallic silver in large amount. The iron and copper are con-
verted into oxides, while the silver remains as sulphate, and may
be extracted from the residue with water. The process has as

yet been worked only on a small scale.
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A paper On the Site of a Palaeolithic Implement Manufactory
at Crayford, Kent

,
by Mr. F. C. Spurred, was read 'byProf.

Dawkins. This occurred in brick-earths containing a large

number of extinct mammalia, and on the same horizon with them.
They were probably manufactured on the spot, by the old dwellers,
and belong to the same type as the implements of St. Acheul.
Many of the specimens when found were completely shattered,
and the fragments were united by Mr. Spurrell.
On the Island of Torghatten, Norway

, and on the Influence

of Joints on Denudation
, by Prof. W. T. Sollas. Describes

a conical or hat-shaped mountain, traversed by a tunnel 600 feet

in length, through which the light can be seen. The rock is com-
pact gneiss, roche moutonles occur up to the level of the platform,
which terminates slightly below tne entrances to the tunnel,

which are somewhat lower than the centre. Attributes its

origin to mechanical disintegration, aided by joints.

On the Contortiofi ofa Quarts Vein in Mica Schist from Bodo,

Nonvay, by Prof. W. J. Sollas. Describes excessively contorted

band of quartz between foliation planes.

On the Geological Age andRelations ofthe Sewalik and Pikermi

Vertebrate and Invertebrate Faunas
,
by W. T. Blanford.—The

deposits from these two areas have both been referred to the

Miocene, and contaiu an analogous fauna. The Sewalik beds

are a portion of a great Tertiary area crossing India from Assam
to Sind. The lower beds are nummulitic and marine, the upper

series entirely freshwater. Of 48 genera in the Sewalik fauna,

with 93 species in the Siwalik area, 12 are peculiar, 4 genera do
not occur higher than the European miocene, 25 genera are recent,

including cats, dogs, bears, true elephants, antelopes, and sheep.

The lower Manchhar mammalian fossils were shown to be older

than the Sewalik scries, but are newer than the Upper Miocene,

and therefore the Sewalik series is referable to the Pliocene. The
Sewalik fauna contains six reptiles, of which three are still living.

Ruminants are numerous in both the Sewalik and the Pikermi

deposits
;
the latter rest on a bed with Pliocene marine mollusca.

Suggests as the climate grew colder in Pliocene times the

Miocene mammals migrated southwards.

On the Relations to be established between Coastline Direction

represented by Great Circles on the Globe and the Localities

marked by Earthquakes in Europe, by Prof. J. P. O'Reilly.

—

Refers to the rectilinear direction of coast-lines as that between

Camsorc and Wicklow heads, this if produced and regarded as

part of a great circle which passes through the Dykes of Southern

Scotland and corresponds to the east coast line of Scotland north

of the Firth of Tay, the Camsore coast-line direction being
strictly parallel to the strike of the rocks west of it, and of the

termination of the great masses of granite of Kilkenny. Refers

to the linear direction of the limit of earthqnake-movement in

Southern Sweden, and he suggests the similarity of direction in

coast-lines and the boundaries of earthquake-movement have

the relation to each other of cause and effect, the coast-line

being the result of slips along the lines of weakness produced by
earthquakes.

On the Sandstones and Grits of the Lower and Middle Series

of the Bristol Coal-fields, by E. Wethered.—These carboniferous

sandstones are composed of angular grains, those of the Mill-

stone Grit being the least so. He describes an intermediate

stage between gnt and soft clay as “hard duns,” of a hardness of

7, l>eing a rock that scratches gloss. The Brandon Hill grit yielded

on analysis 98*5 per cent, of silica ; it is used for mining pur-

poses and for brickmaking. The thickness of the Pennant gnt is

970 feet, associated with coal-measures of 2,000 feet thickness.
He regards the “Pennant grits” as a local deposit, and a3

occurring on more than one horizon. The “Duns” contain

more alumina, and he considers the silicates (except the silicates

of alumina) by the action of carbonic acid gas.

A paper On the Hiatus said to Have been found in the Rocks of
West Cork, by Mr. G. H. Kinahan, was read by Mr. Ussher.—
The following classification was given

NATURE

SECTION C.—Geology
Notes on the Submarine Geology ofthe English Channel off the

Coast of South Devon, by Mr. A. R, Hunt, F.G.S.—Attention
W4tcallcd to the presence oflam detached blocks of stone over

en.juoa extending from S.S.w, of the Start to S. of the

Ejddyitone. One of these blocks in Torquay was stated to

kmm owl, another net landed measured 3 feet 6 inches.

They consisted of granite* ooaglomeritic grit, serpentine, and
^bbrogttbbon.

Griffiths
Carboniferous slate.

Yellow Sandstone.

Old Red Sandstone.

Silurian.

Prof. Jukes
Carboniferous slate.

Upper Old Red.
Lower Old Red. )

GlengarifF grit {

Prof. Hull
Carboniferous date
and Coomhoola grit

Kiltorean beds. v
Gleogariff bed*$3fte»<

The author rejects Prof. Hull’ll view# that an
and unconformabUity occurs above the Glenga _

considers that a complete sequence of formations

the Silurians up to the Carboniferous.
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Note on the Range of the Lower Tertiaries of East Suffolk, by
Mr* W. H. Dalton was read by Mr. Whitaker,—Describes

sections obtained in deep wells and borings through the drift.

One at Yarmouth proved the chalk to be 500 feet from the
surface ; between the drift and the chalk there being no less than
300 feet of Lower Tertiaries. These wells also prove the surface

of the chalk to be an inclined plane beneath the Tertiaries, and
the surface of the Tertiaries beneath the drift also obeys the same
law. At Brandfield the chalk was found at 48 feet below the
mean sea-level.

Proof of the Organic Nature of Eozoon Canadcnsc, by Mr.
Charles Moore,—Refers to the opinion of Prof. Moebius, of Kiel,

of specimens supplied him by Dr. Carpenter, that the eozoonal
structure is referable to the mineral kingdom, which view is also

taken by Dr. Otto Hann of Ruthlengen, and describes his own
examination of a specimen of Laurentian rock from Canada,
supplied him by Dr. Carpenter, and of others by Mr. J. Hind.
A specimen weighing twenty grains was decalcified and placed in

stoppered bottles in water filtered through asbestos
; thiswnen mag-

nifiedwas found to reveal a clear siliceous-looking fibroid growth of

organic structure of black gum and olive colours. These curled

fibres can only be compared to a bit of polished golden wire.

They are formed of three round golden close-set columns. It is

not a parasitic shell, for when diy it is rigid
; but when moist,

curved and curled specimens are flexible. They are not unlike the

pedicle to which the capsule of some Rhizopoda ore attached

;

but in such a case they must have been devoured by the
eozoon, which is not probable. In addition there is another
organic structure, not thicker than a spider's web, like mycelium
growth of the present day, and also anomalous bodies, possibly
the ova, or gemmules of forams. Refers to a similar mycelium
growth, as in Eozoon found on numm&lites ; also similar struc-

tures in the Globigerina of the Challenger dredgings from the
bottom of the Atlantic.

On the Post- Tertiary and Glacial Deposits of Kashmir, by
Lieut. -Col. Godwin-Austen.—Refers to the work done by Mr.
F. Drew. The author is of opinion that certain deposits contain-

ing human remains were deposed by a lake, still existing, but
formerly of larger dimensions. Refers the older beds to the

age of the upper conglomerates of the Upper Sewaliks. He
referred to the deposits at different heights on the banks of the

Indus, extending up to eighty feet above the river, forming cliffs

or bluffs with angular, probably glacial, deposits. The next

terraces occurred at 120 feet, and these again had still higher
beds above them, and the author believes the whole of the series

reach not less than 1,000 feet in thickness.

On the Fault'Systems of Central and Wat Cornwall
,
by J. II.

Collins.—Fifteen distinct fault-systems, and possibly far more ;

the older system is newer than the Carboniferous ; when the
earliest was produced, the country was much the same as it is

now. The granite juction-faults are always filled up with
schist ; these oldest faults are succeeded by the elvan veins

;

these cut a fissure in the slate rock, which has been bent and
distorted, and often faulted ; these are nearly all of precisely the

same age. The tin-lodes are the next, followed by a second
system, crossing the older in an oblique direction. Of still

newer date are the east and west copper veins. The eighth

system is also copper, known as the Caunta copper lodes. Then
followed the nintn system, or cross-courses, running north and
south, generally only containing oxide of copper and quartz.

The later lodes never contained tin ; in the last only quartz.

The fifteenth set are the “ alluvial faults the ancient alluvial

tin gravels are traversed by them.
On the Geology of the Balearic Islands, by Dr. Phene.—Refers

to the cave deposits in the grottos of Antiparos and of the almost
mountainous dimensions of the external deposits called Pambuk
Kalesi at Hierapolis, in Anatolia. He describes the superb
caverns near Artfi, la Cueva de la Hermita, in Majorca. The
southern portion of the island is Miocene, the more northern
begins on the east with a sea-coast of Devonian, followed by
Triassie and Jurassic deposits, again succeeded by Devonian.
The cave occurs in a fragment of Miocene cliffs. In its vast
size and its magnificent columns of uniform thickness it may
be compared with the proportions of Westminster Abbey ; its

du
5
*a,l0n* are exceedingly vast, and its lines resemble Gothic

andMoorish architecture in their delicate traceries.

it\u*
tomePrt-Cambrian Rocks in theHarlech Mountains, by Dr.^ area of the Harlech Mountains,

cox>«d«» wks oocur equivalent to the fdsitic group
ot ***«<* of pro-Cambrian age, and he believes the Harlech

rocks of Prof. Sedgwick rest on these ancient rocks, which form
a part of a very ancient anticlinal, the conglomerates at the base
or the Harlech group being derived from the felsitic pre-Cambrian
rocks beneath.

On the Action of Carbonic Acid on the Limestone

,

by Prof,
Boyd Dawkins, F.R.S.—Caves in the limestone are to be looked
upon as subterranean watercourses, which are produced partly

by the dissolving action of the carbonic acid in the rainwater,

and partly by the mechanical action of the streams flowing^

through them. The insoluble carbonate of lime in the rock is

changed into the soluble bi-carbonate and carried away in sohir

tion. The additional atom of carbonic acid, however, is in a
condition of unstable chemical combination, and if it be removed
either by evaporation or by the action of the free current of air,

the insoluble carbonate of lime is at once deposited. Hence it

is that some caverns have their walls covered with a drapery of
st&lagtite and the little straw-like pendants from the roof formed
round the edges of each drop gradually become developed into

columns of various sizes. The stalagmitic pedestals also rise

from the floor where a line of drops falls from the roof and
ultimately unite with the column let down from above. On the
surface, too, of the pools an ice-like sheet of stalagmite gradually
shoots across from the sides, and sometimes where the water is

I

still covers the w hole surface. Admirable illustrations of all these
processes are to be seen in the caves of Pembrokeshire, and
especially in the Fairy Cave on Caldy Island.

The rate of the accumulation of carbonate of lime depending
primarily upon the access of water and the free access of air,

both being variable, varies in different places. Sometimes it is.

very swift, as for example in the Ingleborough Cave, where a
series of observations by Prof. Phillips, Mr. Farrar, and the author
extending over the years from 1845 to 1873 give the annual rate

at *2946 inch. It is obvious therefore that all speculation as to.

the antiquity of deposits in cases which are based on the view that
the accumulation is very slow is without value.
The mountain limestone ravines and passes are to be viewed

in the main as caverns formed in the manner above stated,

which have lost their roofs by the various sub-aerial agents which
are ever at work attacking the surface of the limestone. If any
of these be examined, it will be seen that the tributary caves
open on their sides, and in some cases the ravine itself is

abruptly terminated by a cavern.

On a Raised Beach with Diluvial Drift in Rhos Sili Bay ,

Gower
, by Pro f. Prestwich.—This beach is coextensive with a

cliff 1 1 mile in length, at the south-west comer of the peninsula

of Gow er. The cliff is 50 to 80 feet in height, sloping from the

top to the parallel range of Old Red Sandstone, consisting of red

sandstones and quartz conglomerate. The cliff consist of len-

ticular, rudely stratified, re-arranged material 40 to 50 feet in

thickness ; contains neither shells nor bones, and rests on a well-

rolled raised beach, with pebble from the Carboniferous lime-

stone, coal-measures, and other measures, its average thickness

8 to 10 feet, but occasionally it is piled up much higher ; it

contains shell of Littorinus, Purpura lapillus, Turritehr terebra*

Prof. Prestwich also read a paper On the Geological Evidence

of the Submergence ofthe South - West ofEurope during the Early-

Human Period.—Refers to the residual deposits, consisting of

gravel, fragments of rock, exhibiting little or no bedding; or this

group is the 11 Warp" of the Rev. Mr. Trimmer, the M Trail
M of

Rev. O. Fisher, the result of great cold and weathering ;
“ Head,"

by Mr. Godwin-Austen, derived from cliffs during severe climate

;

others have referred it to the denudating action of ice and snow,,

rain action, and to “ waves of translation.” All these group#

the author correlates ;
in early days all superficial deposits were

referred to the 11 diluvial theory ” of Dr.^Buckland. Refers to dd
river terraces proving the gradual wearing away of the valleys

j.

but the author would revive a portion of the old * * diluvial

theory ” for certain other deposits. He groups the Loess, warp,

head, trail, and alluvial deposits occupying the centres of broad
valleys, into one group, produced by a flood caused by a groat

temporary submergence of the land and its subsequent re-eleva-

tion, which spread material without rounding tne fragments.

Coarse dlbris always to be traced from higher to lower Tevels

;

shells are rare, dlbris is local, and these beds cover all others, at

all levels. Refers to the * 4 warp " of the Thame#* as difficult to

distinguish from London day, gradually beooming more gravelly

on the lower slopes, and merging into tne ordinary valley gravels*

The trail lying on the gault of Maidstone was then described,

capping the hill, and following, down the dope of the hiU with

an increasing thickness on thewwer dopes.
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The “ trail
M
of the Severn derived from the northern hilli is

spread over the central flat regions, and forms the Cotswolds to

jthe east “ Head ” is stated to cover all the old beaches of the

south of England and of Wales, as at Rottingdean, and Berling

Gap, near Worthing, the low cliffbehind the South-Eastern station

at Dover, both sides of the Bristol Channel, between Calais and

Blanc Nez, reaching a thickness of 80 to 100 feet, the height

being limited only f>y the heights of the ground between. The
beach, often contains erratic boulders, and he refers the raised beach
to a period during the glacial episode, but at a time when the

present coast-line had detained. Sangatte Cliff contains delicate

shells and the remains of the mammoth
;
ground palaeolithic

implements. Others occur at Cherbourg and in the Isle of R<£ $

between there and Gibraltar none are known to occur, though
they possibly may be present.

Refers to the day-gravel or head overlying the raised beach of
Portslade, between Brighton and Chichester as containing land
shells, palaeolithic implements, and bones of land animals ;

raised

beach and head of Guernsey ; these deposits and others on the
French chalk, Belgium, and the Rhine country he considers to

be due to causes other than the deposition of fluviatile material,

marine deposits, ice or snow slopes or ice-cap. The dlbris is

not a talus, for it slopes as a small angle and increases in thick-
ness in retreating from the hill and slope. The submergence
destroyed the palaeolithic man and many of the older animals,
and amounted to more than 1,000 feet.

Prof. W. J. Sollas read papers On a Striated Stone from the
Trias of Portishead; On the Action of a Lichen on Limestone

,

and On Sponge Spicules from the Chalk of Trimmingham
,

Norfolk.
On the Geological literature of lVa!es

t
by Mr. W. Whitaker,

who gave a list of all the publications that have referred to
Welsh geology from the seventeenth century to 1873, contaiaing
more than 500 entries.

Sketch of the Geology of British Columbiat by Dr. G. M.
Dawson, jun., describes littoral deposits of Miocene age, capped
by volcanic rocks in the Queen Charlotte Islands. Cretaceous
rocks from the Upper Neocomian to the Upper Chalk, equivalent
to the Chico group of California, yield the bituminous cols of
Manaimo ; anthracite occurs at a somewhat lower horizon. The
pre-Cretaceous rocks are contorted and disturbed, and those of
Vancouver Island are probably of Carboniferous age, and are
associated with volcanic deposits ; rocks probably Huronian
occur in Queen Charlotte Islands. In the Rocky Mountains are
Carboniferous and Devonian limestones and Triassic sandstones.

Notes on the Occurrence of Stone Implements in the Coast
Laterite, South of Madras, and in High-level Gravel and other
Formations in the South Mahraita Country

,
by Mr. R. Bruce

Foote.—The author describes high-level (partly laterite) gravels
of fiuviated and lacustrine origin in the basin of the Gatpratha, and
Malprabha tributaries of the Kistnain the South Mahratta country
yielded large numbers of several types. He then alluded to the
occurrence of well-shaped implements, chiefly of the pointed oval
tvpe, and made of hard siliceous limestone, in a great talus of
limestone and Deccan trap block cemented by calcareous tufa
into a great breccia-conglomerate. This occurs along the foot
of the hills north of Kistna and west of Soorapoor, in the
Niiam’s territory. The implements were found worked out in
gullies.

On the Pre•Glacial Contour and Post- GlacialDenudation of the
North' West ofEngland% by Mr. De Ranee, F.G.S., Assoc. Inst.

C.E.—The country described is that lying between the Silurian

mountains of North Wales and the Lake District, and bounded
east by the Carboniferous hills of the Pennine chain. The
plains of Lancashire and Cheshire lying at their feet are deeply
covered with glacial drift, reaching in one instance, near Orms-
kirk, a thickness of no less than 230 feet. The deep valleys of
the Lake District had attained their present proportions before
the Glacial epoch, during which the lakes were excavated, in
the cose of Windermere, to a depth of 230 feet, or deeper than
the English Channel between Boulogne and Folkestone, the
bottom of the lake being 100 feet beneath the sea-level. In the
volleys of the mountain country the znarioe glacial deposits are
not present, having been re-excavated ont by later glaciation,

where originally present. In Lancashire, Cheshire, and Flint*

«h|ie the marine drift occupies on extensive area, and valleys

like those of the Ribble and the Irwell, nearly 200 feet in

depth* have been excavated in and through them ; occasionally

the bottom of the valley is beneath the sea-level, pointing to the

land being higher in pre-glacial times. A terrace of post-glacial

deposits fringes (the glacial area at, and often below, the sea-

level, consisting of peat with a forest at the base^ resting on a
marine post-glacial deposit ; the peat-beads ore found beneath
the sea-level to an extent, in one case, of about 70 feet, and it

was pointed out that an elevation of this amount would connect
Lancashire, Cheshire, and much of North Wales with the Isle

of Man.

SECTION D—Biology
Mr. Gwyn Jeffreys moved and Prof. Rolleston seconded a vote

of thanks to Dr. Gunther for his address, which was supported
by Dr. Sclater. Prof. Rolleston suggested that in every large
town a small rate should be levied in favour of a local museum,
which is actually done in Liverpool. He also insisted on the
importance of a lecture-room in connection with the national

natural history collections.

On the Classification of Cryptogams, by Alfred W. Bennett.

—

In the most recent classification of cryptogams, that by Sachs,

in the fourth edition of his
“ Lehrbuch, he divides Thallophytes

(including charace®) into four classes of equal rank, Protophyta,

Zygospore®, Oospore®, and Carpospore®. It is proposed in the

present paper to retain Sachs1
class of Protophyta for the lowest

forms of vegetable life ; but to restore the primary division of

the remainder of thallophytes into Fungi and Algae, as being

more convenient to the student, and at least as much in accord-

ance with probable genetic affinities.

Asre gards minor points the charace® are removed altogether

from thallophytes, and again constituted into a separate group of

the first rank ; the myxomycetes are regarded as presenting a
low type of structure, scarcely raised above the protophyta, and
not exhibiting true sexual conjugation ; volvox and its allies are

removed from the zygospore® to the oospore® ; and the ph®o-
spore® are separated off as a distinct order from the fucace®.
The thallophytes are therefore first of all divided into three

primaiy classes :—

P

rotophyta, Fungi, and AlGjB. The
protophyta are divisible into two sub -classes, Protomycetes and
Protophycea. The protomycetes consist of a single order, the
schizomycetes, of which saccharomyces is regarded as an aberrant
form. The protophyce® are composed of the protococcace®
(including palmelface® and scytoneme®), nostocace®, oscilla-

tor®®, and rivularie®. The Myxomycetes are treated as a
supplement to the protophyta. The fungi are made up of three

sub-classes, employing in the main the same characters as Sachs,
but, in their terminology, using the syllable * * sperm ” instead of
“spore.” The first division, the Zygomycetes (or zygosperme®
achlorophyllace®), is composed of the mucorini only (including

the piptocephalid®). The second, the Oomycetes (or oosperme®
achlorophyllace®), comprises the peronosporc® and saprolegnie®
(including the chytridiacc®). The third, the Carpomycetes (or

carposperme® achlorophyllace®), is made up of the uredine®,

ustila^ine®, basidiomycetes, and ascomycetes, the lichenes being
included in the last as a sub-order. The alg® are arranged

under three corresponding sub-classes. The Zygophycece (or

zygosperme® chlorophyllace®) is made up of the following

orders Pandorine®, hydrodictye®, confervace® (under which
the pithophorace® may possibly come), ulotrichace®, ulvace®,

botrydie®, and conjugal® (the last comprisingthe desmidie®,

diatomace®, zygnemace®, and mesocarpe®). The Oophvcece (or

oosperme® chlorophyllace®) includes the' volvocine®, siphone®
(with the nearly allied dasyclade®), sph®ropleace®, cedogoniace®,

fucace®, and ph®ospore®. The Carpophycece (or carposperme®
chlorophyllace®) is made up of the eoleoenmte® and noride®.

The Characeje constitute by themselves a group of primary
importance. The Muscine^e are unchanged, comprising the
Hepaticee and Musci (including sphagnace®). In VASCULA*
Cryptogams it is proposed to revert to the primaiy distinction

into Isosporia and Heterosporia as most in accordance with
probable genetic affinities. The isosporia consist of the fiHoes

(including ophioglossace®), lycopodiace®, and equisetace®. The
heterosporia comprise the rhizocarpe* and selaginellace®. In the
terminology of the heterosporia the inconvenience and incorrect*

ness are pointed out of the use of the terms “ macroepore ” and
“ macrosporangium ;

” and it is proposed to call the two kixUlt

of spores and their receptacles respectively microsportt megatfoiy,
microsporangium ,

and megasporangium ; or better, in ttfmmm
to their sexual differentiation, androspore, gymspore, andro-
sporangium,

and gynotporangium.

A Reformed System of Terminology ofthe ReproductiveOrpme
rf the Cryptogamia, by Alfred W. Barnett ana Georgp Xfttny.
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—After giving illustrations of fhfe present chaotic state of cryp-

togenic terminology, the authors proceed to state that the object

they have kept in view is to arrive at a system which shall be
symmetrical and in accordance with the state of knowledge, and
which shall at the same time interfere as little as possible with

existing terms. A few new terms are introduced, but the total

number is greatly reduced.

In the fourth edition of his “Lehrbuch" Sachs defines a

“ spore" as “a reproductive cell produced directly or indirectly

by an act of fertilisation,” reserving the term 11 gonidium” for

those reproductive cells which are produced without any previous

act of impregnation. The practical objections to this limitation

of terms are pointed out, and it is proposed to restore the term

spore to what has been in the main hitherto its ordinary significa-

tion, via,, any cellproduced by ordinaryprocesses ofvegetation, and
not by a union of sexual elements, which becomes detached for
the purpose of direct vegetative reproduction. The spore may be

the result of ordinary cell-division or of free cell-formation. In

certain cases (toospores) its first stage is that of a naked mass of

protoplasm; in rare instances it is multicellular, breaking up
into a number of cells {polyspores, composed of merispotes, or

breaking up into sporidia). Throughout thallophytes the term

is used m tne form of one of numerous compounds expressive of

the special character of the organ in the class in question. Thus,

in the protophyta and mucorini we have cklamydospores

;

in the

myxomycetes, sporangiospores

;

in the peronosporeae, conidio-

spores; in the saprolegniese, oophyceae, and some zygophyceae,

zoospores ; in the uredinese, teleutospores, actdiespores, uredospores,

ana sporidia; in the basidiomycctes, basidiospores

;

in the asco-

mycetes (including lichenes), comdiosporcs, stylospores, ascosporcs

,

polyspores, and merisporcs ; in the hydrodictyex, megaspores ; in

the desmidieae, auxospores ; in the volvocineru and mesocarpeoe,

parthenospores ; in the siphonese and botrydieae, hypnospons ; in

the oedogoniaceee, androspores

;

in the floridese, tetrasfores and
octospores. The cell in which the spores are formed is in all

cases a sporangium .

In the terminology of the male fecundating organs very little

change is necessary. The cell or more complicated structure in

which the male element is formed is uniformly termed an

antheridiurn, the ciliated fecundating bodies antherozoids (in

preference to “ spermatozoids In the florideae and lichenes,

the fecundating bodies are destitute of vibratile cilia ; in the former

case they are still usnally termed “antherozoids," in the latter

“ ipermatia," and their receptacles “spermogonia.” In order

to mark the difference in structure from true antherozoids, it is

proposed to designate these motionless bodies in both cases

pollinoids ; the term “ spermogonium ” is altogether unnecessary,

the organ being a true antheridiurn.

A satisfactory terminology of the female reproductive organs

presents greater difficulties. The limits placed to the use of the

is preposed to substitute the term fructification for “ receptacle,”

for the entire non-sexual generation which bean the spores.

In the discussion which followed, Prof. Hollestoh and Prot

I. B. Balfour took part, the latter objecting to the proposed

alterations in classification and terminology in several points.

He believes all the schizomycetes to be degraded ascomyceteS,

and prefers Sachs’ classification of the vascular cryptogams. He
also objected to the use of the term “sperm” in the sense

^ further Remarks on the Mollusca of the Mediterranean, by J.

Gwyn Jeffreys, LL.D., F.R.S.—At the Bradford Meeting of

the Association in 1873 I made some remarks on the Mollusca

of the Mediterranean, and gave a list of those species which had

not yet been noticed as Atlantic, being then 222 in number.

Since that time many of the species have been discovered in the

the Report. I will now give a list of those Mediterranean

species which are also Atlantic, or varieties of other species, on

the authority of the Marquis de Monterosato, the Marquis de

Folin, Dr. Fischer, the Rev. Mr. Watson, and myself.

Braciiiopoda .—Argiope cordata, Risso ; Thtcidium mediter-

raneum, Risso. CoxciUFZRA.—Pteuronectia lends, Jeffreys, a

monstrosity of Pecten similis ; Mytilus minimus,
Poli ; Nueula

convexa, J.
= L. eeegensis,

Forbes, young ;
Leda oblonga, J.

=
Z. mierometrica ,

Seguenza ; Z. subrotunda, J.
= Z. minima^

Seg. ;
Solenella cuneata

, J. (Malletia) ; Venus cygnus, Lamarck

= V. nux
,

Gmelin ;
Pcechiolia insctdfta, J. ( Verticordia).

Gastropoda.—Emarginula adriatica, O. G. Costa ;
Trochus

scabrosus, J.
= T. gemmulatus, Philippi ;

Fossarus costatus,

Brocchi ;
Rissoa carilxra, D’Orbigny ; R. rudis, Ph. ; R. mader-

ensis
, J. ; Cacum ehicreghinianum, Brasilia = C. glabrum,

Montagu, variety
;

Vermetus triquetra, Bivona ;
Scalaria con-

trainei, Weinkuuff; Odostomia polita
,
Biv. ; O. trictneta, J.

;

0. fasciata, Forb. ; Eulima microstoma, Brus. ; E. jcjfrcysiana,

Brus. ; Natica dillwynii, Payraudeau; N. marmorata

,

H. Adams;

Solarium pscudoperspeetivum ,
Brc. ; Xenophora mediterranea,

Tiberi ;
Cerithium costatum. Da Costa ; C. elegans, De Blain-

ville ; Triton seguenza, Aradas and Benoit = T. nodifer, Lam.,

var. : Laehesis folinea (Delle Chiaje) Ph. ;
Cassidaria echino-

pkora, Linne ;
probably C. tyrrhena, Chemnitz, is a variety

;

Defrancia hystrix, De Cristofori ahd Jan. ; Pleurotoma pusilla

,

preference to “ spermatozoids In the florideae and lichenes, pkora, Linne; probably C. tyrrhena, Chemnitz, is a variety;

the fecundating bodies are destitute of vibratile cilia; in the former Defrancia hystrix
,
De Cristofori and Jan. ; Pleurotoma pusilla

,

case they are still usnally termed “antherozoids," in the latter Scacchi = P. multilineolata, Deshayes, var,; Cypraa physis

,

“spermatia,” and their receptacles “spermogonia.” In order prc ? ifiriculus striatulus
, J. ;

Akera fragilis
, J. ;

Diphyllidia

to mark the difference in structure from true antherozoids, it is ftneata, Otto ; Z?. pustulosa, Sc. Total 41 species,

proposed to designate these motionless bodies in both cases This reduces the number of supposed exclusively Mediter-

pollinoids

;

the term " spermogonium " is altogether unnecessary, rlinean gpecies from 222 to i8i ; and it must be borne in mind
the organ being a true antheridiurn. that the Atlantic Nudibranchs and Cephalopods have never been

A satisfactory terminology of the female reproductive organs completcly worked out. Philippi’s list of Mediterranean Nudi-

presents greater difficulties. The limits placed to the use of the Branchs and Verany’s list of Mediterranean Cephalopods amount

term spore and its compounds require the abandonment of
to 58 out of the above residue of 181. When further researches

“oospore” for the fertilised oosphere in its encysted stage by dredging have been made in the North Atlantic, I believe

anterior to its segmentation into the embryo. The authors
the difference between the Mollusca in that extensive ocean and

propose the syllable sperm as the basis of the various terms -

n Mediterranean will be still more diminished, if it do not

applied to all those bodies which are the immediate result of
jn t

*

ime altogether disappear.applied to au those Domes wmen are tne immediate result 01

impregnation. It is believed that it will be found to supply the

basis of a symmetrical system of terminology which will go far

to redeem the confusion that at present meets the student at the

outset of his researches. For the unfertilised female protoplasmic

it is proposed to retain the term oosphere, ana to establish

from it a corresponding series of terms ending in splure. The
entire female organ before fertilisation, whether unicellular or

multiceUnlar, is designated by a set of terms ending in gonium.

In the zygomycetes and zygophyceae, the conjugated zygp-

spheres, or contents of the zygogmia, constitute a zygosperm; in

the oomycetes and oophyceae tne fertilised oosphere
,
or contents

of the oogonium, is an oosperm; in the carpopbyceae the fer-

tilised carposphere, or contents of the carpogonium, constitutes a
carposperm. In this last class the pocets is complicated, being

effected by means of a special female organ which may be called

the trichogonium (in preference to “ tricnogyne The ultimate

result of impregnation is the production of a mass of tissue

known as the cystoearp (or “ sporocarp ”), within which are

produced the germinating bodies which must be designated car

•

pospores, since they are not the direct results of fertilisation. In
the carpomycetes no similar process is at present known. Any
one of these bodies which remains in a dormant condition for a
time before germinating is a hypnosperm. In the cormophytes
(characeae, muscinese, and vascular cryptogams) the fertilised
atrehesphtre, or contents of the archegtmium, is an archesperm.

in the basidiomycctes, ascomycetes, and some other masses, it

THE MEETING OF THE IRON AND STEEL
INSTITUTE AT D&SSELDORF

'THE recent meeting of the Iron and Steel Institute at

I Dusseldorf wai peculiarly interesting, a* illustrating the

international character of the Society, ah»be«iuse of tte

opportunity which it afforded to English members of studying

German workshops and methods of manufacture. The papers

which were read were mostly by German authors, and dealt with

many subjects of importance to those interested in the manu-

facture of iron and steel. Many of them were of too technical a

character to be noticed at length fa these pages, but a*an weep-

tion we may mention the paper on “ The Dephosphtf^ntion Of

Iron in the Converter,” by Herr J. Maasenei of Hoerd# »

This subject has received great attention at thwcMtawfaP
of the Institute, but not more so than its imporfa«ea-«**J™*

We referred at length to the baric process of dephotphmtarog

pig iron, when reviewing the proceedings

and the paper now before us eontaim a ««*
of result* since attained, together with

tion as to the chemical eSp »***
conversion. The method is best known by the names of the
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inventor*, Meta*. Thomas and Gilchrist, andits great-importance
lies in the fact that it enables Bessemer steel and a very pore
homogeneous iron to be produced from the poor class of poos*

pb9ric iron ore which abounds in the Cleveland district ana also

In the basin of the Saar, and in Lorraine and Luxembourg,
which ores have not hitherto been available for the production

of steel, on account of the difficulty of eliminating the phos-

phorus, the presence of which element is well known to be
highly detrimental to the quality of the steel. To the Germans
this invention is possibly of greater value than to ourselves, on
account of the prevalence with them of the poorer class of ore,

and the comparative scarcity of hematite.
At the present moment five German companies are working

the Thomas-Gilchrist process, and in the course of a few months
manv others will be in a position to follow suit.

Herr Massenez gives in his paper a series of chemical
analyses, showing the composition of the metal at different
stages during the blow. The information contained in these
tables is also exhibited graphically by diagrams, in which the
quantities of the various elements at the different stages are
represented by the ordinates of curves. These “ show that so
long as the silicon is in combustion the phosphorus not only is

not attacked, it actually increases. First of all, as is well
known, the silicon is attacked, and is reduced to a mere trace at
the expiration of two minutes. A portion of the carbon burns
off at the same time with the silicon ; however, only after the
silicon is reduced does the carbon curve descend rapidly. The
manganese curve is from the commencement to the end of the
blow regularly decensional, showing that this body oxidises
but slowly. The small quantity o? copper disappears after
the end of the first minute’s olow. Surprising is the fact
that the sulphur-curve slowly rises till the commencement
of the after-blow, and then only decreases partially, or very
slowly, at the latter end of the same. The phosphorus
Is energetically consumed in large quantities after decarbonisa-
tion has taken place, and its combustion is the cause of the high
temperature at the end of the process. At the commencement
of the blow, and during the time the silicon is oxidising, the
phosphorus increases in the metal in the proportion as caused by
the lessening of the volume of pig iron through the combustion
of

t

silicon, manganese, and carbon. After the reduction of the
silicon, and during the period the carbon is reduced from 2 72
per cent, to 0*16 per cent., only a fraction of the carbon disap-
pears (from I ’32 per cent, to i*i8 per cent.); afterwards the
very rapid combustion of this body takes place, leaving only a
trace or the same, a reaction which characterises the whole
process.”

It is satisfactory to learn from this paper that the chemistry
of the process is now thoroughly understood, and that the only
difficulties which remain to be overcome are of a purely mechani-
cal nature, and are principally due to the shortness of life of the
converter bottoms. The discussion which followed was fully
equal in interest to the paper itself, and was taken part in by
most of the leading members of the Institute. It bore principally
upon the commercial side of the invention, which has hitherto
been its weak point We learn, however, that well-founded
hopes are entertained {that this last difficulty in the way of a
general introduction of the process is in a fair way of being
removed.

In our last review of the proceedings of this Institute we
noticed a paper by Prof. Akerman, on M The Hardening of Iron
and Steel/

1 This paper, which was taken as read at the spring
meeting, was discussed at Diisseldorf, Most of the opinions
expressed were necessarily of a rather speculative character, for
very little is really known as to the rationale of hardening and
tempering. Many eminent authorities seemed, however, to be
agreed that carbon exists in iron and steel in three separate
forauL and not in two only, as has hitherto been supposed, and
that toe hardening is due only to one of these forms. A point of
great practical importance was referred to by Mr. Adamson,
vis., toe prevalent practice of endeavouring to strengthen steel

by tempering in oiL This practice was strongly condemned by
Mr, Adamson, He maintains that the dipping in oil, thougn
it may increase the tensiie strength of the metal, impairs its

elasticity and ductility. We ,commend rids opinion to the
attention of the authorities*at .Woolwteh Arsenal It is well
known that the steel bands .of all our guns are tempered by
imindan te -ail, and if Mr* Adamson's statements be ooncct, it

is/notte bowoodertd atgthtes* many disappointing ftuhtres

hav* taken place.

*1 The last paper.to which w* shall' refer dealtwiththe subject
of iron permanent way. It contained an account *>f 4)tm expe-
rience obtained^n the German state'milways ofthe useof 'iron

instead of timber for sleepers. There are few- subjects of
greater importance to ironmasters than this substitution- of iron
for woodwork in the permanent ways of railways, foi tile
amount of metal which would thus be consumed is almost
incalculable. The paper, which was read by Privy-Conttdllor
Griithefein, embodies much valuable information as to the
different systems of iron permanent way -at present dn use.'
From it we learn that there are at the present moment
1,542 kilometres of line in Germany laid with the new
description of sleeper, and that the results obtained are
so satisfactory that the system is being continually extended.
It is interesting to notice that in Germany the new sleepers are
mostly laid on the longitudinal plan, a system which has not

S
'ven satisfaction in this country. In the discussion which fol*

wed, the opinion was strongly stated by English engineers that
longitudinal sleepers would be absolutely incapable ofwithstand-
ing the effects or the very heavy and fast traffic of the main lines

in this country.

In conclusion we must congratulate the Iron and Steel Insti-

tute on the extended sphere of usefulness and the cosmopolitan
character which it 1ms gained by going out of the beaten track,

and holding an autumn meeting on the Continent.

ANNUAL CONGRESS OF THE GERMAN
ANTHROPOLOGICAL SOCIETY

rpHE Eleventh General Meeting of the German Anthropological± Society was held at Berlin during the past month, Prof.
Virchow taking the chair and acting as president at each of the
six sittings. At the opening sitting, after speeches by Herr von
Gossler and the President, In which they reviewed the past and
the present condition of the Society, and notably drew attention
to its aims and its achievements, Herr Friedelgavea short exposi-
tion of his paper u On Prehistoric Discoveries made in Berlin
and its Neighbourhood.” This was followed by an interesting
address from Dr. Schliemann respecting the site of Troy. He
re-stated liis now well-known convictions,rand gave considerable
evidence in support of the belief that Homers Troy was not
merely a mythical town, but that it had once actually filled a
place in the world’s history. 0 I wish,” said the Doctor, u I
wish that I were able to prove Homer to havebeen an eye-witness
of the Trojan war. But unfortunately this is impossible. In
his day swords were in general use as a weapon, and Iron well
known as a metal

; in Troy, again, swords were unheard of,
while of iron the inhabitants knew nothing whatever. 60, too,
the manners, the customs and the general civilisation which he
describes are of an epoch that is centuries later than the one to
which the results of my excavations belong. Homer presents to
us the legend of Ilium

f
s tragic fate in the form which it had been

handed down to him by the bards who had gone before ; and, as
we have already seen, he invests the traditional account of the war
and of the fall of Troy with the colouring of the time in which
he lived. Vet he was not without personal knowledge of the
actual localities, for his descriptions (both the general <me of
Troy itself, as also of the plains of Troy in particular) are, if

taken as a whole, quite accurate and truthful.” At the close of
his address. Dr. Schliemann announced his intention of com-
mencing a series of excavations on the site of Orchomenot in
Boeotia, the prehistoric capital of the Minyans, on his return to
Athens, the Greek Government having accorded him lull per-

' mission to do this.

At the second sitting, on 1 August 6, after a short address by
the President, Prof. Ranke spokeatsome length upon the subject
of German ethnology and anthropology, pointing out thedistinct
advance that these scienceshad made, raid citing,as bahsto stady^
the several important works which had appeared in toe country1

by Lindenschmit, Arnold, Bracht, Foppe, Genthe, * Sadowskf/
and other distinguished anthropologists. He specially called'

attention to the progress that had keen nude in fhti vaenoeuf
craniology, it being now nearly always possible to.

between a male and a female skulk Prof. Virchowthen melt*
put forward^the proposition that the next (the twelfth) teuton of
the Society should*,be held at Ratisbon, a town^wtoksb^fte 1

many reasons, he thought was well fitted to imirn tenh ilHliite
ud iftwrw

Herr Fnedd the meeting waradtyouriaid.
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Herr Handelraann, at the third kitting, read a valuable paper
upon the prehistoric fortresses and earthworks of which traces

remain in the Schleswig-Holstein district. This was followed

by an address from Dr. Kochi respecting the excavations and
prehistoric discoveries that had been made at Meckenheim,
near Bonn. Dr. Mehlis, Herr von Jazdzewski, and others also

addressed the meeting.

On the following day, August 9, Dr. Kollmann laid before
the Society numerous important statistics with reference to the
ethnology of Switzerland, and in connection with the division of
blond and brunette types, showing where Buch division may be
found to occur. Dr. Tischleris paper upon recent prehistoric

discoveries made at Dolkeim, in East Prussia, was also listened

to with veiy great interest

At the fifth sitting, Herr Fraas, speaking on behalf of the
Cartographical Commission, proceeded to show in how far this

institution had been of service to the cause of anthropology ; he
also dwelt upon the need for drawing up accurate maps of the

different districts and localities in which prehistoric discoveries

had been or would be made.
Pfarrer Dahlem of Ratisbon afterwards addressed the assembly,

his subject being, Ratisbon in its relation to archaeology past

and present. Speaking of the antiquity of the town, he
rejected as fabulous the belief of chroniclers that it had been

built before the foundation of Rome, or even of Troy, although

its early existence is proved by two old Roman finds, the one a

military diploma of the time of Marcus Aurelius, dating from
A.D. 166, and the other a large block of stone three metres in

length and one metre in height, being a fragment of the porta
principalis of the city. The inscription on this latter clearly sets

forth that Marcus Aurelius and his son Commodus had erected

the vallum cum portis et turn’bus. As this inscription, from the

titles given to the Emperor, was engraved upon the gate either

immediately before or closely following the death of Marcus
Aurelius, it is indisputable that in the years preceding that time,

between about A.D. 170 and 180, the town was built by one of

the three legions that the Roman Emperor had recruited from
Italy in order to quell an invasion in that part of Germany now
termed Bavaria. That this was the probable date may be inferred

from the belief that the inscription would surely not have been
added until the whole were completed. The lecturer clearly

showed that Ratisbon was a town of very great historic

interest ; the choice of it as a meeting-ground for the next annual
conference of the German Anthropological Society is thus in

every way a most desirable one.

At the sixth sitting. Prof. Bastian, who was warmly welcomed
by his colleagues upon his return from a two years

r
period of

travel, delivered a very eloquent address, in which he pointed

out the many difficulties in connection with the study of ethno-

logy and anthropology, and warned his hearers against drawing
a priori conclusions in dealing with a science that needed such

minute and careful research, where the field was so vast, so-limit-

less a one, and where no clue, however slight, could ever afford

to be lightly set aside. “We are occupied to-day," said he, in

conclusion, “ with a science that as yet is in its cradle, one over

which the shadow of many centuries must sweep ere it can reach

manhood, but which will then clearly and completely set forth

that which has been termed * the knowledge of man about man/
a science which, though it does not solve the deepest problems
of our existence, will yet throw a partial light upon them. And
in its construction w e are merely builders and masons, content if

we may but do our humble part tow ards this one object, the
completion of so great and wonderful a work.”

After speeches by Dr. Henning, Dr. Montelius, and others,
Prof. Undset of Christiania gave an interesting account of the
recently-discovered Viking ship that has been excavated from a
large burying-mound at Sanderjbrd, in the vicinity of Christiania.
The mound in question has always been termed “The King’s
Mound” (.fConigshugel ), and until last winter no excavations had
ever l>een attempted there. Under the superintendence of Prof.
Nicolayken, however, operations were then commenced, which
resulted in a most interesting and extraordinary discovery.
Beneath the hill was found a large ship, seventy-five feet in length,
sixteen feet in breadth, and about seven or eight feet in depth.
In it a kind of vault hid been built, wherein were deposited
the remains of some valiant sea-king who, may be, had won
his people s love and reverence. The ship had been buried fully
gged, with masts, cordage, sails and rudder all complete, the

to
****« & a wonderful state of preservation, owing

10 tne fortunate circumstance that the mound had been con-

structed of a moist clay. In all its details the vessel appears to
have been most beautifully finished, and there is no lack of
ornamentation. In the hold, together with the human remains,
were found the bones of several horses and dogs that had evi-

dently been buried with their master. Prof. Undset considered
that the burial must have taken place some time during the tenth
century. The ship was conveyed to Christiania, where it

was at once placed in the University Museum for Prehistoric

Antiquities in that city. Several photographs have been taken
of it, and the results of further investigation and research re-

specting it will shortly be published in a longer and more
detailed form.
Herr Ranke then delivered an address upon the prehistoric

discoveries that had been made in the caves of Upper Franconia;
and Prof. Schaaffhausen of Bonn also spoke with reference to
important researches made in the caves at Gerolstein, at Let-

mathe, and Eiserfey. The interest of this sitting—the final one
—centred in the speech of Herr Brugsch Bey, the distinguished

Egyptologist, who, in the course of it, pointed to Egypt as »
rich and valuable field for prehistoric research.

OUR ASTRONOMICAL COLUMN
Southern Variable Stars.—In the Uranometria Argentina

amongst the large number of stars indicated as variable, we find

twelve to which Dr. Gould has applied the letters of Argelander’a
nomenclature, their fluctuations having been determined with
greater certainty than some others, lie following is a list of
these objects arranged in order of right ascension :

—

No. Name.
R.A. 1875.
h. m. s.

N.P.D. 1875.

0 /

Limits of
Variation.

I . . R Sculptoris . I 21 I3 . 123 n s • 5-8-77
2 . . R Eridani . .

.

. 4 49 42 106 37 2 . 5*4-6*o

3 • . S Eridani ... * 4 54 7 102 43 4 . 4i-5t
4 •

5

. R Puppis
. R Carina; ...

.. 7 36 2

.. 9 29 6
121 22*3 •

15® 14 * •

64-71
• 41-1°

6 . .. R Velorum ... .. 10 1 27 141 34 8 . • 64-74

7 .. R Antiice .. 10 4 22 127 7*1 . . 64-8
8 . .. S Carinae .. 10 5 23 •SO S6'3 • 64-9

9 • . T Carinae ... .. 10 50 18 149 Si *2 . . 6I-6J
10 . . R Muscae .. 12 34 & »S8 43 ‘3 • • 6*6-7*4
11 . . R Centauri ... 14 7 35 149 19*8 . 6-10
12 . . R Triang. Aust. •• IS 8 37 156 2*1 . • 6*6-7 *5

1. Gould describes this as “one of the most brilliantly coloured
stars in the heavens”—an intense scarlet, which remains un-
changed through all the btages of its light. Maxima occurred
early in Decemlier, 1872, and in January, 1874. Period about
207 days with symmetric light -curve,

2. Variation independently shown by the estimates of three

observers, to the extent of more than half a magnitude ; red.

3. 64 Eridani—“ certainly variable
;
” Bessel calls it 8m. in

his zones, which Gould conjectures may be owing to clouds, or
? a misprint.

4. Though appearing to the naked eye and even with the
opera glass as a single star is in fact a cluster of faint stars

— 3094 of Herschel's Cape Catalogue. There is only one star

in it brighter than 8}, and Gould assumes that the variations of

brilliancy are due to this star alone. The object is Lacoille

2916.

5. Lacaille 3932, noted by him 7m. on March 3, 1752. The
intervals between the maxima determined at Cordoba, are

respectively 329, 306, and 323 days ; the minimum appears to

take place considerably more than half a period later than the

maximum ; red in all stages even while at the tenth magnitude.

No epoch of maximum is given.

6. R Velorum. The variable character is beyond question.

It is Lacaille 41 56.

7. R Antiice. Estimated near the brighter limit March
1871, and in May, 1872; near the fainter one April 28, 1873,
and June 14, 1874.

8. S Carinas. A reddish star, Lacaille 4189. On May 2 t,

1874, it was 6*3, and in May, 1877, 8|, but sufficient observa-

tions Jiave not yet been made to determine the law of variation.

9. T Carinae. Period not yet ascertained. Lacaille 4530.

10. R. Muscse. Varies through nearly a magnitude in not for

from 2ih. 20m., the minima preceding the maxima by nine

hours
; its period is therefore the shortest yet detected amongst

the variables, and it becomes an object of unusual interest. At
midnight on September 25, 1872, Hie star was estimated eqwd
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f

to Lacaille 5079, corresponding to a maximum, and at the same

h©# on September 30 it was inferior to i Muscse, or very near a

tainfannm. It is Lacaille 1216.

II. R Centwri. The Sht-curve appears to be irregular ; a

maximum of 6*im. occurred about June 28, 1878, and one about

August 3 in the preceding year ; there would appear to be

secondary maxima and minima, A period of 525 with

principal maximum April 18, 1871, and two intermediate maxima

Showing the principal one by 197 and 378 days respectively,

reconciles most of the observations, but is incompatible with

•estimates of 6m. made on June 25 and 26, 1874, with the meridian

they would all die of thirst. Then they thought of digging
wells, which gave very good results. Everywhere water was
found at a depth of 20 inches. But things have sadly changed
during the past eight years, and now, instead of finding water
at a depth of 20 inches, it is often not found at a depth of 160
feet. In all the wells Dr. Matteucci found the following suc-
cession of strata From 50 to 30 metres of depth, sand with
traces of sulphate of lime

; above 30 extends the granite, with
a great abundance of quartz in proportion to feldspath and
mica. The granitic mass rarely exceeds one metre in thickness,
and above is again found the sand.

circle.

12* R Trianguli Australis. Varies between 6*6 and about 8*o

in 3d. 9b. 35m., the minima preceding the maxima by about 48
hours. Well-marked maxima occurred 1871, July 14, at I4h.,

and September 13 about midnight. Minima were observed

1871, July 12, at I4|h., and September 1 at S^h. Good deter-

minations were made in 1877, but are not printed in the Urano *

nietria; the period 3d. 9b. 35m. is however deduced from a

comparison of the observations in 1871 and 1877.

To these stars may be added S Puppis of Lacaille, which
designation falls in with Argelanderis (R.A. 7h. 43m. 6s.,

N.P.D. 137
0
48'*3) ; it appears to fall nearly to the ninth mag-

nitude, and to rise to about 7J, but has never been seen at

Cordoba sufficiently bright to be admissible in Gould's Catalogue.

It is Lacaille 2999.
Also Lacaille 2691 (Lj Puppis), a red star varying from 3*6 to

fi'3; Gould infers a period of about 135 days, with a variation

rapid at the maximum and comparatively slow near the minimum,
which apparently occurs about six days nearer to the preceding

than the following maximum. Remarkably red near the

minimum.

Ceraski’s New Variable Star.—Trof. Julius Schmidt,

favoured by the fine sky of Athens, has already determined
approximately the period of this star, which appears to be
4d. 23h. 35m. ; he does not think it probable that this interval

can be a multiple of a period. The star is in the same category

as Algol, 8 Libra, V Corona, A, Tauri, and S Cancri, and is

without colour. It may be well to note that for 'Some time to

come or until the latter part of December the minima will occur

during daylight in this country ; one of the first observable may
be expected on December 24 about 17I1. Greenwich time. The
position of the star in the Durchmustcrung is in R.A.
oh. 49m. 39s., Decl. + 8i° 5'‘6.

A New Comet.—The discovery of a faint comet by Mr.

Lewis Swift is telegraphed from Washington
;
position August

II, apparently in about R.A. 172
0
,
N.P.D. 22°.

GEOGRAPHICAL NOTES
Dr.. Matteucci sends home some interesting details of the

observations made by him in Kordofan during the march of

the expedition under Prince Borghese. In Kordofan, he says,

water is as dear as the wine of Barletta. In the rainy season
however things are different

; from June to September almost
every inch of the country is covered with water, when, if one
may not die of thirst, there is a chance of his dying of malaria.

Vegetation along the line of march of the expedition was as

melancholy and infertile as it could well be ; stunted skeleton

acacias alternating with a few euphorbias in constant monotony
j

.neither mountains nor hills, and not even plains. In Kordofan

the ground presents continuous undulations, no doubt in conse-

quence of the geological formation of the soil, which is a bottom

of sand slightly mixed with peroxide of iron. The water of

the rainy season is husbanded in wells, but so valuable is it that

the expedition had often to force the natives to give them access

to these wells. Kordofan is about 600 metres above the level

of the sea, and 380 above that of the Nile. Not a river, not a

torrent, not a brook waters this immense territory, which is

about 500 miles long and a little less broad. The mean tem
perature is not less than 92°. At the surface the ground is so

-sandy that animals on the march sink to a depth of 30 centi-

metres. The rains are irregular and never abundant. Some
years ago these were no wells in Kordofan

; the want of water

was not felt, for the natives, in the rainy season, collected the

water in large reservoirs, and a sufficient quantity was found in

them at f^ station and village. But the seasons, even in

Africa, tend to change. Eight years ago there was no rainy

pewion In Kordofan, and for several months the people feared

By letters from Senegal published in the French papers we learn
that the survey of the country between the Senegal and the Niger
is in progress. Three different topographical parties have been
formed to determine the position of the intended ports and the
route of railway intended to connect the two streams. The
work must be quite finished by the month of May, 1881.

Recent letters from Ladakh, according to the Indian papers,

state that some Yarkand traders have arrived there, having
accomplished the journey from Yarkand to Leh, a distance of

515 miles, in thirty-two days. These men report that they met
Mr. Ney Elias, the well-known traveller, on the ascent of the

Sasser Mountain. The Sasser Pass, which lies at an elevation

of 17,500 feet, is nine stages distant from Leh, on the summer
route to Yarkand, by way of the Karakoram. The traders also

report that the road beyond the Sasser Pass was in good condi-

tion and free from snow early in May. They state that the

Chinese are quietly established in Yarkand and Kashgar.

M. De La Motte has published as a quarto pamphlet the

address which he delivered before the French Geographical
Society on July 16, respecting his studies in the basins of the
Niles. He has devoted several years to the subject, and has
had a special map constructed to illustrate his researches on a
scale of 1 ; 1,200,000.

Messrs. Cassell, Petter, and Galpin will publish at the

end of September the first monthly part of Prof. Ebers’ u Egypt

:

Descriptive, Historical, and Picturesque \
” translated by Clara

Bell, with notes by I)r. Birch, of the British Museum. The
work will be profi^ely illustrated, and u ill occupy about three
years in publication.

SCIENTIFIC SERIALS
The Journal of Anatomy and Physiology

, Normal ana
Pathological

, vol. xiv., part 4, July.—Dr. II. S. Wilson, on the
rete mirabile of the narwhal (two plates).—W. J. Walsham,
observations on the coronary veins of the stomach (a plate).

—

Note on the same, by Prof. Turner.—F. W. Bennett, a commu-
nication between the air-bladder and the cloaca in the herring.

—

Prof. M. Watson, the curvatores coccygis muscles of man.—Dr.
G. A. Gibson, valvular hamatoma (plate).— R. Maguire, a con-

tribution to the pathology of macroglossia and hygroma (plate).

—Dr. J. Dreschfeld, the changes in the spinal cord after ampu-
tation of limbs (plate).—Dr. B, C. Waller, the morbid anatomy
of certain forms of post-scarlatina nephritis in relation to theft

bearing on the histogeny of granular kidney (plate).—Dr. J. G.
Naismytb, the antagonism of opium and belladonna illustrated

by a case of attempted suicide.—Dr. R. J. Anderson, on an
astragalo-scaphoid bone in man,—Dr. Foulis, the mode of heal-

ing in wounds under antiseptic dressings.—Prof. M ‘Kendrick,
the respiratory movements of fishes (plate).—G. B. Hones, some
points in the anatomy of the porpoise (plate).—Prof. Turner on
two masks and a skull from islands near New Guinea (plate).

—

Dr, D. Newman, the effect of certain anesthetics on the pul-
monary circulation.—H. Bendall, a new method of preserving
the colour of tissues,—J, Macdonald Brown, variations in

myology.—Dr. G. A. Gibson, anatomical and physiological notes.

Bulletin de VAcadbnie Royale des Sciences (de Belgique), No, 6.

—On the application of the second principle of thermodynamics
to the variations of potential energy of liquid surfaces, by M. Van
der Mensbrugghe,—Structure of the ovary, ovulation, fecunda-
tion, and the first phases of development in Cheiroptera, by MM.
Van Beneden and Julin.—An original Ctenides or Brasil found
at Liege, by M. Van Beneden.—Account of a case of periodic
tuberculosis, with some observations on the eggs of Teh^a
mediocaneUata

%
by the same.—Difference of appreciations of the

apparent size of microscopic objects by different observers, by
M, Montigny.



456 NATURE [Sept- 9, 1880

Brain, a Journal of Neurology for July, 1880, contains

:

Original articles, by Prof. J. CV Dalton, on the form and
topographical relations of the corpus striahtm*~+&+ P. Oglesby,

on nystagmus (gives some very interesting facts relative to

symptomatic nystagmus).—Dr. A. Waller, on muscular spasms,

known as 14 tendon reflex.”—Dr. J. Hughlings-Jackson, on
right- or left-sided spasm at the onset of epileptic paroxysms,

&c,—Dr. W. Ireland, on left-handedness.—Witn critical digests

and notices of books, clinical cases, and several abstracts of

British and foreign journals ; among these latter a note by Allen
Thomson on Prof. Carlo Giacomini’s method of preserving the
brain by chloride of zinc, alcohol and glycerine, which he thinks

most valuable.

Rvuista Scientific*)'Industrial*

>

No. ir, June 15.—Concentrated
sulphuric acid is volatile at ordinary temperatures, by Prof.

Marangoni.
No. 12, June 30.—On a new apparatus for collecting rain and

atmospheric dust, by Prof. Sylvestri.—On the development of

the Forficuia auricularia, Linn., by Prof. Camerano.—Some
experiments on the discharge in rarefied gas, by Prof. Righi.

SOCIETIES ANT ACADEMIES
Faris

Academy of Sciences, August 23.—M. Wurtz in the chair.

-—The following papers were read :—Meridian observations of

small planets at the Greenwich and Paris observatories during

the second quarter of 1880, communicated by M. Mouchez,

—

Distinctive character of the pulsation of the heart, according as

the right or left ventricle is examined, by M. Marey. During a

stoppage in respiration the right heart shows a diminution in

amplitude of pulsations, owing to pulmonary resistance, while
the left heart snows a slight increase. If through any influence

lowering the arterial tension (such as muscular exercise, inhala-

tion of nitrite of amyl, &c.), n aves be produced in the aorta,

these waves cause in the tracing of pressure of the left ventricle a

bifurcation or trifurcation of the summit (according as two or

three have occurred during systole). The right ventricle does
not show these waves, unless in vestige, and by propagation
from the neighbouring part.—Remarkable example of vertically-

ascending lightning, by M. Tr&ul. This was during a storm on
Aug. 19. The sparks appeared to come from some lightning con-

ductors in the place. Some rose singly and disappeared at a small

height, expanding into a magnificent, nearly circular flash, the light

of which diminished from centre to circumference. In one case

two luminous columns rose simultaneously and parallel, and at a
certain height precipitated themselves against each other at a

right angle.—The death of M. Godron, correspondent in botany,

was announced.—The sun would act inductively on the earth

even if its magnetic power were simply equal to that of our

globe. Induction of the moon by the earth and diurnal lunar

variation of terrestrial needles, by M. Quet. The induction of

the earth by the sun could be insensible only if the magnetic

power of the latter were much below that of the former, which
is not probable. The induction of the moon due to its revolu-

tion round the earth produces an electromotive force twenty-one

times less than that the effects of which are rendered sensible by
an experiment made on the earth, and consequently is itself

sensible. As the induction of the satellite by rotation of the

earth is about twenty-seven times greater than the foregoing, the

resultant will be a sensible force with sensible reaction on
particular earth-currents, leading to a daily variation of needles

according to lunar hours.—On the variations of the coefficient of

dilatation of glass, by M. Crafts.—On tuugstoboric acid, by M.
Klein.—On the products of distillation of colophony, by M.
Renard.—On the project of establishment of a station for

hospitable purposes at the sources of the Ogooue, by tbe French
Committee of the African Association, by M. Mizon.

August 30.—M. Wurtz in the chair.—The following papers
were read :—On VtHs berlandicri

,
a new species of American

vine, by M. Planchon,—M. de Lesseps reported the proceedings

at the inauguration of the statue to Denis Papin at Blois,

on August 29 (when he represented the Academy).—On the
dilatation and compressibility of gases under strong pressures,
by M. Amagat. He gives a series of laws to widen his re-

searches have led.—Observations of a solar protuberance on
August 30, 1880, by M. Thollon. A thin, very brilliant jet
was observed (about 11 a.m.) to rise near the equator, and nearly

anRle8 to •»»'• limb ; its velocity was estimated at
35 per second, and its bright 343,000 km. It rapidly

attained prodigious dimensions, while its brightness diminished,
especially near the base. About r p.m. it jwas hardly visible.

Curiously, while the lower and middle part of the protuberance
gave a deflection of the line C towards the violet, the summit
presented a nearly equal deflection towards the red.—On the
amylamines of inactive amylic alcohol, by Mr. Plimpton.*—The
star- fishes of the deep regions of the Gulf of Mexico, by M.
Perrier. This is a study of star-fishes dredged by Mr, Alexander
Agassiz on board the Blake in two consecutive years.—Influence
of alkaline or acid media on Cephalopoda, by M. Yung. M.
Richet’s law regarding crayfish (that acid or basic liquids are not
toxical in direct ratio of their acidity or basisity)

; M. Yung verifies

for Cephalopoda, The latter are extremely sensitive to mineral
acids. With 0*5 cc. sulphuric, nitric, hydrochloric, or oxalic

acid in a vessel folding two litres of water, the respirations of
four Ehdone motehata were raised from twenty-four to numbers *

varying from thirty to fifty-six per minute. Double the quantity
of acid was fatal, except in the case of oxalic add. Of the other
three sulphuric acid is least poisonous. Of the much less

powerful organic acids, tannic add acts most rapidly. The
alkalies act in the order given by M. Richct, The action of
ammonia is extremely rapid,—Influence of coloured lights on the
development of animals, by M. Yung. He confirms for marine
animals (at the Naples station) the results he formerly obtained
with fresh-water animals. The development of eggs of Loligo
vulgaris and Sepia officinalis is stimulated by violet and blue
light, retarded by red and green. Yellow light in this respect '

comes nearest to white. Contrary to former results, the
H

development, though retarded, is well accomplished in red and
green vessels.—On the vaso-dilator nerves of the sides of the
mouth, by MM. Dastre and Morat.—On a particular mode of

asphyxia in poisoning by strychnine, by M. Richet, The
asphyxia first relieved by artificial respiration, is due to two
causes, viz. contraction of the tetanised respiratory muscles, and
exhaustion of the nervous centres of respiration. But there is

another asphyxia resulting from the enormous interstitial com-
bustion in the tetanised muscles, shown by the dark hue of the

blood. Ilcnce the necessity of practising artificial respiration

very energetically so Jong as there is convulsive tetanus, so as

to replace the oxygen that has disappeared. Substances pre- ?

venting tetanus (such as chloroform, alcohol, or curare) should
|

also be introduced.—On the intensity of some phenomena of
*

atmospheric electricity observed in the north of the Sahara, by f;

M. Amat. Without insulating himself he could, by passing a f
pocket comb tlirough his hair or beard, produce sparks 0*05111. h
to 0*07111. in length. This was best in the evening after a long

*

ride on the arid plains, in hot, dry weather. Horses present even
more striking electrical-phenomena in their tails, &c. The elec-

tricity liberated by the tails is positive. Man in direct com-
munication with the ground does not show much accumulation
of the electric fluid, and friction unnecessary to develop it. The
fluid accumulates much more on the horse, the horn of the hoofs
acting as insulators.

*
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THE TOOTHED BIRDS OF KANSAS
Odontomithes : a Monograph of the Extinct Toothed

Birds of North America. By Prof. O. C. Marsh, Yale

College. Vol. I. of Memoirs of the Peabody Museum
of Yale College, New Haven, Conn., and Vol. VII. of

the Geological Exploration of the 40th Parallel.

WEST from the valley of the Mississippi the stratified

formations which underlie the prairie region

spread over thousands of square miles nearly as horizontal

as when they were deposited. Here and there they have

been ridged up into anticlines, now deeply trenched by
denuding agents, or have had wedges of the ancient

Archaean rocks thrust through them, along the flanks of

which their upturned beds can be examined in detail.

Hence in spite of their prevalent flatness opportunities

are afforded for tracing their stratigraphical succession

from top to bottom. They reach a maximum of thickness

of some seven or eight miles. Yet throughout this vast

depth of strata the unconformabilities seem to be nearly

all of local and unimportant character. The several

geological systems follow each other continuously, and

generally in such a sequence of insensible gradation as to

show that geological history in that part of the globe was
marked by comparatively few great and destructive

geographical revolutions. The record of this history

remains in an almost unbroken series of strata from the

Primordial zones up into the older Tertiary formations.

Here surely if anywhere in the world there should be

a tolerably ample chronicle of the sequence of living

creatures, so far at least as regards marine forms. If the

intermediate types, so much desired by the evolutionist,

are ever to be found imbedded in the rocks of the earth’s

crust, surely here we may expect to find them. An
area of continuous tranquil deposit, and of slow subsi-

dence, unaffected for almost the whole of geological time

by serious upheaval, metamorphism, or unconformability,

containing within itself a well-nigh unbroken record of

geological changes—a very promised land for the palaeon-

tologist 1 Hardly more than a dozen years have passed

since this great region began to be systematically searched

for organic remains. Yet during that brief period what
treasures have come from its teeming strata 1 New orders

of Vertebrates, some of them of extraordinary types, have

thence been added to the long roll of organic forms.

Other orders, scantily developed in Europe, and pre-

viously but little known, have been ascertained to have

teemed in these far western plains. Whether we regard

the prodigious number of individual specimens, and the

great variety of genera and species, or the marvellously

perfect state of preservation in which the remains occur,

there is no other known area where facilities for palaeon-

tological research of the most minute and thorough kind

pxist so abundantly.

Thanks to the labosrs, first of the universally-honoured

aseph Leidy, and then of his younger successors, Marsh
sd Cope, the firstfruits of that rich palaeontological

prvest have already been gathered In the Yale College

Kim alone about 1,000 new species of extinct Verte-

have been received from the West during the past
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twelve years, at least one-half of which remain to be
investigated. Mr. Cope's museum at Philadelphia is like-

wise crowded with new forms. If such results have been
achieved merely by expeditions equipped for at most but
a few months of such labour as is possible at present in

these wilds, what may not be looked for when some of the
habitable portions of the fossiliferous regions come to be
searched, when quarries, railway cuttings, and other arti-

ficial openings add to the opportunities of exploring the
rocks, and when systematic fossil-hunting can be carried

on from a near centre of supplies, instead of from a base
several thousand miles away in the Eastern States !

Among the organic wonders of which from time to

time during the past decade announcements have ap-

peared, none have been received with more interest than

the discovery of birds with teeth, made by Prof. Marsh
near the end of the year 1870, in the middle Cretaceous

rocks, which in Kansas and Colorado spread out east-

ward from the base of the Rocky Mountains. The more
striking features of this remarkable transitional ornithic

type were described by Mr. Marsh as far back as 1872,

and are now tolerably familiar to naturalists from his

writings, and to geologists from the descriptions and
restorations which have appeared in scientific journals

and text-books. But its detailed structure has only now
been made known in the splendid monograph on Odon-
tornithes which has just appeared. This work is intended

to form volume vii. of the Geological Exploration of the

40th Parallel, carried out by Mr. Clarence King for the

Engineer Department, and also to stand as the first of a

series of memoirs of the Peabody Museum of Yale College.

As a fitting termination to the noble Survey series of
quartos, and as a splendid forerunner for what we hope will

prove a long and illustrious series of memoirs from Yale,

the volume is doubly welcome. The splendour of paper,

printing, drawing, and engraving (and in the advanced
copy with which we have been favoured, the sumptuous-
ness of binding) that have been lavished on the work
bespeak preliminary acknowledgment.

So perfect a matrix do the peculiar buff, chalky, or

marly beds of the Kansas middle Cretaceous formations

furnish for the preservation of organic remains, that

almost every bone of the skeletons of some of the birds

has been recovered. The materials for the study of

their osteology is thus almost as ample as that for any

living bird. Full advantage of this abundant store of

material has been taken. The cases and cellars in the

Peabody Museum at New Haven contain the remains of

about fifty different individuals of a single bird. Every
bone of its skeleton, with the exception of one or two
terminal toe-bones and the extreme point of the tail,

has been recovered, and is here carefully drawn of the

natural size. Never before has it been possible^ we
believe, to reconstruct so perfectly so ancient an organism.

The volume is divided into two parts. In the first of

these the detailed structure is given of the bird on which
the author has bestowed the name of Hesperomis. The
skeleton of this animal if extended to its full length would
measure abo\ t six feet from the point of the bill to the
end of the tail. It must have been a typical aquatic bird,

without any power of flight, but with strongly developed
limbs and a long flexible neck, whereby it was doubtless

endowed with remarkable powers of diving and swimming,
x
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and of seizing the abundant fishes of the shallow seas in

which it lived. Compared with our modem birds, the two
features of this ancient form which most forcibly arrest

attention are the teeth and the legs. The teeth were
covered with smooth enamel, terminating upward in

conical pointed crowns and downward in stout fangs,

closely resembling those of mosasauroid reptiles. Their
mode of growth and replacement have been determined
to have taken place in a manner very similar to that in

some reptiles, the young tooth forming on the inner side

of the fang of the tooth in use, and increasing in size,

while a pit for its reception was gradually made by
absorption. The old tooth, being progressively undermined,
was finally expelled by its successor, the number of teeth

thus remaining unchanged. The teeth were implanted in

a common alveolar groove, as in Ichthyosaurus. In the

upper jaw they were confined to the maxillary and entirely

absent from the pre-maxillary bone; in the lower jaw they

extended from near the anterior extremity of the ramus

along the entire upper border of the dentary bone. Mr.

Marsh believes that they were held in position by cartilage

which permitted some fore and aft movement, but on the

decay of which after death the teeth readily became dis-

placed and fell out of thejaw. This is an important fact in

its bearing upon the nature of the teeth found on the same
slab of Solenhofen limestone with the well-known A rchao-

pteryx. These teeth, it will be remembered, were re-

ferred by Mr. Evans to the bird itself—a reference fully

confirmed by Mr. Marsh, who says that he at once iden-

tified the teeth as those of birds and not of fishes, and
by the subsequent discovery of other remains of the

bird. In Hesperornis rcgalis there appear to have been

fourteen functional teeth in the maxillary bone and
thirty-three teeth in the corresponding ramus of the

lower jaw. The wings are rudimentary or aborted,

a remnant of the humerus alone existing. They may
have gradually diminished from disuse until, as the

power of flight ceased, the legs and feet increased in

proportion, and assumed the massive dimensions shown
in the specimens, or, as Mr. Marsh suggests, the bird may
have been a carnivorous aquatic ostrich, never having

possessed the power of flight, but descended from a

reptilian ancestry which is strongly recalled by different

portions of the skeleton. Among recent birds, the peculiar

legs and feet of Hesperornis find their nearest analogues

in the Grebes of the genus Podiceps

\

They were admir-

ably adapted for propulsion in water, but scarcely served

for walking on land. Locomotion must have been entirely

performed by the posterior limbs—a peculiarity which

distinguishes Hesperornis from all other birds recent or

fossil. The tail appears to have been composed of twelve

vertebrae, unique in their peculiar widely extended trans-

verse processes and depressed horizontal ploughshare

bone. Broad and flat, somewhat like that of the beaver,

it must have been a powerful instrument in steering the

bird through the water.

The second part is devoted to a description of the

remains which have been found of birds belonging to a

second order of Odontornithes, termed Odontotorma.

Unlike Hesperornis
,
they seem to have been all of com-

paratively small size and to have possessed powerful wings,
hut very small legs and feet From that contemporaneous
form, and from all other known birds recent and fossil,

they are distinguished by certain types of structure which
point back to a very lowly ancestry, lower even than the

reptile. Their bones, being mostly air-filled, would enable

the carcases to float on water until, by decay or the rapa-

city of other animals, they were separated and dispersed.

Hence skeletons of these flying birds are less entire than

those of the massive-boned Hesperornis. Nevertheless

the remains of no fewer than seventy-seven different

individuals have been disinterred. These are included in

two well-marked genera, Ichthyornis and Apatomis

,

and were all small birds, reminding us by their strong

wings and delicate legs and feet of the Terns, like which

they were probably also aquatic in habit. Besides

the reptilian skull and teeth, the birds of this second

order were marked by the character of their vertebra;,

which in their biconcave structure recall those of fishes.

This is the more remarkable, as in Hesperornis the

vertebrae are like those of modern birds. Yet these two
utterly dissimilar types were contemporaries, and their

remains have been preserved in the same strata. Mr.

Marsh points out that the transition between the two

vertebral types may be traced even in the skeleton of

Ichihyornis itself, where the third cervical vertebra pre-

sents a modification in which the ordinary avian saddle-

shaped form appears as it were in the act of development

from the biconcave ichthyic form.

In a concluding chapter the author briefly touches upon
some of the broader biological questions suggested by the

structure of the animals described in the volume. The
striking differences between the three orders into which

Prof. Marsh divides toothed birds—Archaopteryx, Hes-

perornis, and Ichthyornis— serve to indicate the high

antiquity of the class, an I to efleourage the search for

ornithic remains in the earlier Secondary, if not in the

later Palaeozoic, rocks. The peculiar character of each of

the orders Prof. Marsh believes to have been united in

some earlier type, of which no trace has yet been found.

This ancestral type may have been almost as much a

reptile as a bird. The earliest birds were doubtless

closely related to the Dinosaurs and Pterodactyles.

Of the plates, thirty-four in number, which accompany
and adorn the monograph it is impossible to speak in terms

of too great praise. They are strictly and rigidly scientific

diagrams, wherein every bone and part of a bone is made
to stand out so clearly that it would not be difficult to

mould a good model of the skeleton from the plates alone.

And yet with this faithfulness to the chief aim of the

illustrations there is combined an artistic finish which has

made each plate a kind of finished picture. We heartily

congratulate the genial Professor of Palaeontology at Yale

on the advent of this truly imperial volume. May it be

the earnest of many more from the rich store of materials

which he has so courageously and enthusiastically gathered

among the wilds of the far West

!

™ THE THEORY OF DETERMINANTS
A Treatise on the Theory of Determinants and their

Applications in Analysis and Geometry. By Robert

Forsyth Scott, M.A. (Cambridge ; At the University

Press.)

THE list of English text-books on the subject of De-

terminants is comparatively meagre, and this not-

withstanding the fact that the first separate treatise of all -
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on the subject was the work of an Englishman, now the

distinguished president of the Royal Society. Dr. Spottis-

woode's 44 Elementary Theorems Relating to Determin-

ants” appeared in 1851 (4to, pp. viii. + 63, London,

Longmans), and, as a pioneer work, was eminently suc-

cessful; at the honouring request of the editor of Crelle

it was republished, with additions, in that well-known

journal three or four years later (vol. li. pp. 209-271,

328-381). After considerable intervals came Dodgson’s
“ Elementary Treatise” (London, Macmillan, 1867) and

a pamphlet by Wright ; and here, until quite recently,

the list ended. The chapters on the subject by Tod-

hunter and others belong to a different category, but

deserve to be mentioned, as it is doubtless in part owing

to their existence^ that separate treatises have been so

rare.

In view of the dearth referred to, he would be a very

captious critic indeed who would not gladly welcome the

handsome volume whose title is given at the head of this

notice. In form and general outward appearance it re-

sembles Part I. of Thomson and Tait's ‘‘Elements of

Natural Philosophy,” and extends to about 250 pages.

The matter is arranged under fourteen chapters, the first

seven being meant to deal with determinants in them-

selves, the last seven with the so-called applications
;
the

line of separation, however, is not very well maintained.

In the introductory chapter we have the usual account

of permutations, inversions of order, &c., and the usual

definition of a determinant ; but this is followed by some-

thing less familiar, viz., a page or two of exposition

regarding Grassmann's 44 alternate units” or “polar ele-

ments,” and by the establishment of the theorem that a

determinant is expressible as a product of alternate num-
bers linear in the elements. 1 The constant use afterwards

made of this theorem—if theorem we can call that which

is but a symbolical expression of the ordinary definition

of a determinant-—is the distinguishing feature of Mr.

Scott’s mode of treating the subject. There may be room
for doubt whether the study of determinants is thus, as

he says, much simplified—the example of § 20, p. 1 5, is

noc a happy introductory instance of such simplification—

and it may certainly be questioned whether beginners

should have the subject at first presented to them in this

way i but undeniably a freshness is thereby imparted to

the book, which will make it pleasant reading to those

who already know something of the matters in hand.

Chapters II. to V., on “ General Properties of Deter-

minants,” “The Minors and the Expansion of a Determi-

nant,” 41 Multiplication of Determinants,” and 44 Deter-

minants of Compound Systems,” contain proofs and
illustrations of most of the well-known general theorems.

One might, however, fairly expect so large a work as the

present to bemore complete in this respect ; the omissions

for example, of Sylvester’s beautiful theorem expressing

the product of two determinants as a sum of like products

is not easily excusable. Chapter VI., on “ Determinants

of Special Forms,” is good, and the same may be said of

the next, which treats of 44 Determinants with Multiple

Suffixes.” Belonging to the first part, although included

under 14 Applications,” are Chapters IX. and XII. The

* Eg
1

4 # ^ j

® <««I + 3*§ + «s) (<** + «« + /«a) {4*1 + + *ea),

iriuhi mum at t, tad tm *$ wet lymbob subject to the laws of ordinary

algebra, except that *K» - ««**!•»d therefore «r
a* o.

one concerns what are called 44 Rational Functional De-

terminants,” but which might be more fitly designated as
44
Alternants ’—to use one of Sylvester’s happiest coin-

ages
;
the other concerns “ Determinants of Functions of

the same Variable,” a title again which is anything but

sufficiently discriminative. Both chapters are fresh and
interesting. To the borderland between the two parts

maybe assigned Chapter X., on 44 Jacobians and Hes-
sians then there are chapters (VIII., XI., XIII.) dealing

with the applications to three departments of Analysis,

viz., Theory of Equations, Theory of Quadrics, and Con-

tinued Fractions ;
and, lastly, there is a very readable

chapter (XIV.) on 4 ‘ The Applications to Geometry.”

No exercises for the student are given under the

individual chapters, but a considerable collection is placed

towards the end.

Following this is a 44
List of Memoirs and Works

Relating to Determinants,” the arrangement being alpha-

betical according to authors’ names. Mr. Scott acknow-

ledges the incompleteness of the list ; but, all the same,

one cannot help expressing regret that such an excellent

opportunity of publishing an exhaustive, or tolerably ex-

haustive, bibliography of determinants was lost. Had the

list been a judicious selection, there would have been less

cause for regret, but not rarely the worthless are taken

and the good left out. Cauchy, who in a sense laid the

foundations of the whole subject, is not once mentioned ;

Grassmann, who laid the foundation of Mr. Scott's method,

is not included ;
Nagelsbach’s name occurs, but his most

important paper is omitted ; and many more such

instances might be cited.

Mr. Scott has given us a very acceptable addition to

our mathematical text-books : a little more of the con-

scientious labour he has shown would have produced a

work still more worthy of the press which has issued it.

LETTERS TO THE EDITOR
[The Editor does not hold himselfresponsiblefor opinions expressed

by his correspondents . Neither can he undertake to return
,
or

to correspond with the writers of rejected manuscripts. No
notice is taken of anonymous communications.]

[The Editor urgently requests correspondents to keep their letters as

short as possible. The pressureon his space is so great that it

is impossible otherwise to ensure the appearance even of com-

municqtions containing interesting ana novelfactsJ
The Stone in the Nest of the Swallow

The name of swallow’s stone was preserved in France even to
our days, for Dr. Patrin, a member of the French Institute and
of the Academy of Sciences in St. Petersburg, wrote in die
“ Dictionary of Natural History,” Paris, Deterville, 1803 (V°
Agate), as follows :

—

“ On trouve dans les ruisseaux des environs de Sassenage en
Dauphine de tr£s petites Calcedoines on Agates de formeTenti-
culaire qu’on a nominees pierres de Chilidatne

,
parce qu’elleB ont

quelque resemblance avec les semences de cette plant pierres
d'hirondelle parcequ’on en a trouv<£ dans l’&tomac 3e ees
oiseaux.”

Of course this naturalist did not try to throw light on the
legend, or to explain the confusion made by some authors between
the respective skill of the eagles in geology, and of the swallows
in botany, which Phile, in his “Remedies Against SortUegea,”
clearly sets out in the following verses

:

QBopas 8k riipii rhs yorhs btapripas
, ,

fh rty KoXiav hrrbs Katyas Afto?
if r) row atMwov rhv K&uip
*E(tywra 8k roS rpax^Kov raw \Uhw
xvowra yvHj atpSoiwf? (9* rtfrtyas* j 'fyi .

,

“A stone which the eagle conceals in her nest (aery) preserves
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Jfat lofty breed from destruction, just os the top of a parsley

sprig does for the swallows. This stone worn by a woman
round her neck during pregnancy will procure her a living

child.”

This use of parsley is mentioned by iElianus de Natura
Animal, lib. i. chap. 37, as follows :

—

At koI Toirrwv rd wd ASucovaty ohtcoVy at firjrlpts (rtXlvov

K&MV Tpo0d\\oyrcu rwr 0ptip&v koI itctlraij t& itntvBty &0ardw,
“ As the beetles injure their eggs -the mothers throw tops of

parsley sprigs in front of their young, which become inaccessible

to the beetles.'*

But this parsley must not be confounded with the miraculous
herb giving right to the young swallows. ^Elianus, lib. iii.

chap. aO,
BptA&s 8b 4k$\It€i /cal rd rahrtfs 0pl<py &>s /cal rd ruv icvyuv

<ntvX&Kia‘ *6av 8b ko/A(ft «ai xpotrdyu rd 8b tnrava0\4irti §tr

a

drp*p.ifiravra 8A.17by i/ewtr^at/xa 6vra frpSctcn rr/s kaAtas Itl r^v
' ra&rtfs rys itdas dvBpwvoi ytviaBai iy/epartis bityuxrt’ /cal

obtbtu vvv rrjs cnrovtrjs Karirvxov.

“ Like whelps, the young swallows are late endowed with sight,

but on the application of a certain herb by their mother they

begin to see ;
and after some rest leave the nest to seek their

food. Men, though longing for this herb, could never get it.”

Dionysius gives in his “ Ornithology 99 some information about

this eagle’s stone (lib. i. ch. 3).

*Hp 8b dworttcfiy Siij Koploavrit nva \iOoy reus koI\cur 4yri6la<rt

koKuus tPa iv Kcupw ri/cratrt , koI p)} rb riKroptvov rpb &pas

dfrlAtarov uBoiro hr* l/rxvos’ oh fiyy iorl rl acupbs tcpl rod \l60v

rohrov yuHSxnttiv, dAA* oi fxby ahrbv dirb ruv Kav/catrlwy opwv oi 8b

drb t5)j rod uKtayov 6x^V f KopifroOcu \evtcbv vrep<f>vus 6vra

koI fU(rrhv Ik8o8iv frytvparos &s »cal l)X0v dwort\t?y cl Kivdiro.

rucrovcrrj 8* ti ris ahrbv yvvauti ircpictyiK, bXtcrOalvuv biaKwXvau
rb fiptyos. letiv ivXifhjri ra<p\dfavTos 08aToy 4vt\f/av<rp r)jv rod

rrvpbs frifrijeej irdvroi i(rxvv.

“ They bring this stone in their nests to avoid a premature and
forcible delivery. Nothing positive i-> known about this stone,

which some suppose brought from the Caucasus, and others

from the sea-shore. It is exceedingly white, full of air, so as to

resound when moved. It prevents miscarriage in those who
wear it. And if it does but touch the surface of a caldron of

boiling water, it overpowers entirely the might of fire.”

The confusion made by some writers between swallows and
eagles is evident by the fact of their faulty quotation from
Pliny.

For Pliny, chap. iv. lib. x. says

—

“ Tribus primis et quinto aquilarum generi insedificatur nido

lapis <etitcs quern aliqui dixere gangitem ad multa remedia utilis

nihil igne deperdens. Est autem Tapis iste praegnans intus, cum
quatias alio velut in utero sonante. Sed vis ilia medica non
nisi nido direptis.”

And in chap, xxxix. vol. 36, he gives further particulars on

these very stones, which he divides into males and females, and
into four kinds, according to their origin.

Whilst in lib. viii. chap. 41, he says

—

“ Chelidoniam visui saluberrimam hirundines monstravere

vexatis pullorum oculis ilia medentes,” and lib. xxv. ch. 50,
44 Animaiia quoque invenere herbas, in primis que chelidoniam.

Hac enim hirondines oculis pullorum in nido restituimt visum

ut quidam volant [see Aristotle de Animal. Gen . 1 . iv. ch. 6]

etiam erutis oculis clearly tracing the distinction followed by
Phile between the respective proficiency of eagles in geology and
swallows in botany.

Jersey Chatel

A Peat Bed in the Drift of Oldham

We have here lately discovered abed of peat intercalated with
beds of undisturbed “glacial drift.” I believe this phenomenon,
if not unique, is very rare in England, and may, therefore, be
interesting to your readers. In the depth of a section of 14 feet

there are two thick beds of drift with washings of fine clay, and,
midway in the section, a well defined bed of peat with a
maximum thickness of 18 inches, t Another bed of peat, some-
what less clearly defined, and not so true as the former, is

likewise present, the two beds having beneath them a thin band
or exceedingly fine day of a bluish grey colour, which evidently
w the equivalent of the 44

searings” or “floor days,” which so
mvan&biy accompany our seams of coaL The bids of drift

t
J
ie Pe*t we aHke in some of their main features, but

unlike in others. In both boulders are in great abundance.

In the bed beneath the peat there are bands of fine day, coatae
sand, or grit, pebbles, and boulders j the upper, with very littk

variation, is uniformly made up of arenaoeous day and a great

number of boulders. It is almost certain that at the dose of the
pleistocene period the upper deposit, that is, the one above the
peat, could not have had a thickness of less than 75 feet.

These deposits are the “upper drift” of the geologist The
beds beneath the peat, judging from their composition—boulders,

pebbles, gravel, and fine sand—and the presence in the latter oi

“current bedding,” probably represent the “ middle drift”

The 41 lower drift ” beds are absent here. May I add that some
of the mosses, which seem to make up the bult of the peat, are

in an excellent state of preservation, and are now under exami-

nation for identification. A considerable number of fragments

of beetles, of undetermined species, are likewise amongst the

finds. Jas. Nield
29, RadclyffcfStreet, Oldham, September 13

On the Asiatic Alliances of the Fauna of the Congenian
Deposits of South-Eastern Europe

IIerr Theodor Fuchs of Vienna has pointed out some
important mistakes in the abstracts of his memoir in Nature,
vol. xxi. p. 528. In view of remedying these regrettable errors

some revised extracts are here given. At p. 528, line 32, ihe pas-

sage should read thus :
—“The genus Ncritina at present shows a

predilection for islands. Thus from Tahiti alone Reeve gives 8
species, and 1 1 from the Sandwich Islands ; from the Philip-

pines there are 39, and 40 from New Caledonia alone, according

to Gabies. Further, according to Kobelt there are 1 1 in the

Mediterranean ; and, accordi ig to Reeve, 7 in the West Indies,

and 10 in Central America. The great continental area, are

strangely poor in Neritlrur In North America the genus seems
to be wanting, since the two or tliree known species are found
only in the borderlands on the south. The genus Mclatiopsis

has a very peculiar distribution. Twenty species, nearly all

strongly ornamented, bpiong to the Mediterranean. This genus
is wanting in Airica, East IndL the Malay Islands, Australia,

and the whole oi America; bat it occurs quite locally, with ig

species, in New Caledonia : and 2 species are found in New
Zealand. " -

Again, at line 60, read -—“A very peculiar 'characteristic,

hitherto jverHoked, in the inland-water faunas of the later

tertiarie^ m South Europe, is the absence of the African eleraen

(such as the Achatina, Ethcria, Ampullaria, Iridina, Galatea

&c.) ; and this is the more remarkable because the mammalia]
fauna of the period, on the contrary, has a stronriy-pronounoe*

African character. The same may be said of the flora and for th

whole tertiary period, since the tertiary flora of Europe had, ii

succession, an Australian, Indian, Japanese, and Mediterraneai

character, but never an African character. The tertiary lam
and freshwater shells of Europe show analogies to New Cale
donia, India, China, and Japan, but not to Africa; althougl

the last not only lies so very much nearer to our continent, bu
in its mammalian fauna, until the Diluvial period, kept so clo»

a connection with Southern Europe.” T. R. J.

Proaopistoma punctifrona

My colleagues, Messrs. Joly and Vayssi&re, in announcing wit]

justifiable pnde (in the Comptes Rrndus of the French Academ;
and elsewhere) the discovery of the perfect insect of Prosopistoma

attribute to me the former possession of an opinion that theinflec

might be an Ephemerid suited for a continuous aquatic life,

am not sensible of having published such an opinion, nor 0

having held it. In remarks on Oniscigasler, in the Journal 0

the Linnean Society of London, vol. xii. (Zoology) p. 145. foot

note (1873), I ask, “Can there be apterous Ephmmdat™ an
u Can the imago of Prosopistoma be in that condition?'1 1

did not occur to me that these words could be so translated as t

bear the interpretation put upon them by Messrs. Toly an
Vaysstere. In congratulating my colleagues upon their «*oovery

I remark that I make this explanation solely becauae certain 0

my correspondents ask where 1 have pguukfaeA the opinio

attributed to me. R» McLachlah
Lewisham, September 9

ICoeqoitooe

In Nature, vol axil p. 338, an inquiry is made as to th

best ftmnn of preventing the attacks of mosquitoen X ax
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informed that the smell of American pennyroyal (Htdtoma pule-

guides), when sufficiently strong, drives them away at once. A
few drops of the essential oil extracted from this plant added to

an ointment and rubbed upon the skin will secure relief from

these pests ; likewise a sleeping apartment may be freed from

them by strewing about a quantity of the leaves of the plant ; or

by allowing a quantity of the essential oil to evaporate in it.

European pennyroyal {Mentha pulegium) is said to be very

similar, and might possibly have the same effect.

Lyons, NewYork, August 30 M. A, Veeder

Hardening of Steel

In Nature, vol. xxii. p. 220, Mr. H. T. Johnston-Laris

supposes the absorption of Hydrogen to be necessary for steel to

get hard.

The following facts seem to prove that this absorption can be
very well dispensed with in hardening :

—

1, Small pieces of steel wire can be hardened by moving them
swiftly through the air when red hot, or by pressing them against

a piece of .'.old metal.

2. Steel can be hardened very well by cooling in quicksilver.

Both facts seem to stare that only rapid cooling is wanted for

steel K -el hard. T. W Giltay
Dordi cht, pSeptember ».

THE NEW ZEALAND INSTITUTE
T)KOBABLY none of our colonies have done so much
A for the promotion of the higher interests of their

people as N^w Zealand; in n aspect, indeed, it will

con pare favourably with almcb' other country in the
world. Its university is wonr* -fully complete and well
organised ; all the faculties are well represented

;
science,

as well as literature, has its right m the curriculum ;

the best men are tempted to gc out ,1 - professors from
the old country; and laboratory research 's fairly en-
couraged. Quite recentl) > referred *

'
proposed

system of education, which in its cw *ncss and
completeness will hold its own with . «*v national system
of education in Europe. The New r/

enland Institute,

again, is probably one of tne best organised, and for its

purpose, among the most efficient scientific bodies to be
found anywhere. It is virtually a Government institution,

and was organised by a special Act in 1867. It seems to

bear the same relation to its incorporated societies that a
university does to its affiliated colleges

;
it is independent

of these societies, which must comply with certain rules

imposed upon them by the Institute, and yet without
these societies its occupation would seem to be gone.
One part of its duty is the publication of summaries of
the Proceedings of the societies, and of such papers and
records in full as the Institute may deem of permanent
scientific value. The societies at present incorporated
with the Institute are the Wellington Philosophies 1

Society, the Auckland Institute, the Philosophical Insti-

tute of Canterbury, the Otago Institute, the Westland
Institute, and the Hawke^ Bay Philosophical Institute.

It must be gratifying in the highest degree to those who
have the best interests of New Zealand at heart to find

a love for culture so widespread as the existence of these
societies indicate. And it must be remembered that, as a
condition of incorporation with the Institute, each society
must come up to a certain standard of membership and
contribute a considerable sum yearly to the promotion of
science, art, and literature, which is the aim of the
Institute.

The genuine good work which the Institute is doing,
and its efficiency in promoting not only science, but
through that the practical interests 0f the colony, is

evident from the handsome volume of Transactions
which it publishes yearly, and which are entitled to take
their place among the best class of similar publications.

Some idea of the work which the Institute is doing, and
of the value of its Transactions

,
may be obtained from

the two last volumes, for 1878 and 1879, ’which we have
just received.

Of course the first aim of a society like this, in a fredh

country like New Zealand, should be the working out of

its natural history (in its widest sense) in a scientific

method. This the Institute has done and is doing,
and its publications, and the publications of the sepa-
rate societies, are already a mine of information on aU
subjects connected with New Zealand. The volumes
before us contain a large number of papers on *00-
logy, botany, chemistry, and geology, all of them im-
portant contributions to these various departments of
science. Prof. Hutton, whose name is well known in
this country, contributes a number of valuable papers on
the various divisions of the fauna of New Zealand.
Prof, von Haast (another name well known to science)'

has other various contributions of special value, and Mr.
T. W. Kirk, of the Colonial Museum, has a long list

of papers both on zoology and botany, all of them of

novelty and interest, and several of them on such practi-

cally important subjects as Grasses and Fodder Plants.

Other able workers in these departments are Mr. D.
Petrie, Mr. W. Colenso, Mr. Charles Knight, Mr.
Buchanan, and Mr. Buller. From Mr. J. C. Craufurd

and Mr. W. Collie we have valuable contributions

relating to the geology of New Zealand. Several of the

papers classed under the head of Miscellaneous are of

the greatest importance and interest. Thus we have
papers of immense practical value to the colony on the

Forest Question in New Zealand, by Mr. A. Lecoy 5
on

the Influence of Forests on Climate and Rainfall, by Mr.
F. S. Peppercome; and on Forest Planting and Con-
servation, by Mr. G. W. Wilkins. Equally important
from a colonial as well as a scientific standpoint 6 Com-
mander Edwin’s paper on the Principle of New Zealand
Weather Forecast. We have several excellent papers on
the New Zealand natives of much ethnological value :

“ Notes on Port Nicholson and the Natives in 1839,* by
Major Heaphy ;

“On the Ignorance of the Ancient New
Zealander of the Use of Projectile Weapons,” by Mr.
Coleman Phillips ;

“ Contributions towards a Better

Knowledge of the Maori Race,” by Mr. W. Colenso ;

“Notes on an Ancient Manufactory of Stone Imple-
ments,” by Prof, von Haast, F.R.S.

;
and “Notes on

the Colour-Sense of the Maori,” by Mr. J. W. Stack. Mr.
W. Colenso contributes papers on the Moa, a subject of
great scientific interest. Mr. J. H. Pope’s “ Notes on the

Southern Stars and other Celestial Objects ” is a valuable

contribution to astronomy. Prof. Bickerton has several

papers on subjects of wide scientific interest,—on “ Partial

Impact,’ 7 the “Genesis of Worlds and Systems,” the
“ Birth of Nebulae

’ 7

;
while Prof. F. W. Frankland writes

interestingly on “ The Doctrine of Mind-Stuff.’ 7 There
are several good chemical papers by Mr. W. Skey. In
the Proceedings of the several societies there are numerous
shorter papers of varied interest, as on Moa Feathers, by
Dr. Hector

;
on Musical Tones in the Notes of Australian

Birds, by Mr. C. W. Adams ; on a new fish, by Pro£
Hutton ; and many others on subjects of wide and varied

interest. We have besides meteorological, earthquake,
and other records, and a variety of miscellaneous matter,
all of real importance.
An institution capable of producing so much valuable

work year after year deserves every encouragement from
the government of the country. The New Zealand
Government has hitherto granted a subsidy of 5<x&
yearly to the Institute, just sufficient, we believe,to-defray

the expenses of printing the Transactions, which are
freely distributed to other societies all over the wtMrid.

We are therefore astounded to learn that the Government
has decided to withdraw this grant, thus suddenly bring-
ing these valuable Transactions to a. standstill. We can
scarcely credit the statement ; it is difficult toheftfpe
that so enlightened a Government as that of New^cpltfad
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would so seriously cripple one of its most valuable insti-

tutions, and so discourage an activity which produces
results not only of the greatest value to science, but to the
practical interests of the colony* The affiliated societies

themselves contribute, we believe, 1,275/. annually to

support the work of the Institute, the whole of which is

spent in keeping up valuable museums and laboratories,
and an interest in science in nine centres of population in

New Zealand. Without the annual volume, we fear it

is impossible to get members to keep up their sub-
scriptions, and thus the organisation of the Institute,

which has stood the test of twelve years, given universal
satisfaction at home and abroad, and reflected the greatest

credit on the colony, is in danger of breaking up and
possibly expiring altogether. This would be little less

than a calamity to the colony. Not a penny of the 500/.

is apent in salaries ; the editing, drawing of illustrations,

ana all else is a mere labour of love. The names of von
Haast, Hector, Hutton, and others, are known to men of

science all over the world. Dr. Hector especially has

acquired a high reputation for his activity, zeal, and the

results he has obtained. It is greatly owing to him that

New Zealand has done for science far more than any
colony of its age. The Institute itself is a model of

organisation. The grant of the annual 500/. was a wise step

worthy of general imitation, and its sudden extinction is a
cruel blow to science. We can scarcely believe that New
Zealand is capable of persisting in carrying out so shabby
and short-sighted a policy, a policy of which any country
should be ashamed. We trust that later news will show
that there has been some misunderstanding, or that the
Government has thought better of it, and continued a
grant that could not possibly be better spent.

ALBERT y. MYER
'PHE young science of meteorology has sustained
* another heavy loss in the death of General Myer, of

the Signal Service of the United States, at Buffalo, New
York, on August 24, in the fifty-second year of his age.

In 1854 he entered the United States army as an assistant

surgeon, was assigned to special duty in the Signal Service
in 1858, and in i860 was made chief signal officer of the
army, a position he held till his death.

The distinguished services rendered by General Myer
to meteorology may be considered as having been made
chiefly during the last ten years. Americans claim for

the late Prof Henry, of the Smithsonian Institution, the
honour of having originated, upwards of thirty years ago,

the idea of using the telegraph for conveying information

regarding coming changes of weather. But it was re-

ferred to General Myer, as respects the United States,

to translate the idea into the action of every-day life, in

devising, developing, and extending a system of telegrams
and reports for the benefit of commerce and agriculture,

which as regards the completeness of its organisation,

the thoroughness with which it is worked, and its effective

success, stands out as a model system ofweather telegraphy,

Three large weather maps are prepared and issued daily,

along with three daily forecasts of the weather, which
the telegraph at once sends through all the towns, villages,

and hamlets of the States; and no time is lost, on the
expiry of each month, in preparing and widely circu-

latinga Weather Review, accompanied with maps showing
the storm^tracks, the geographical distribution of the
atmospheric pressure, temperature and rainfall for the
month

; together with occasional weather-maps of the
highest importance in their bearing on the meteorology
of America, Europe, and the rest of the northern
hemisphere.
The other great service rendered by General Myer to

practical science is the system of international meteor-
oiogy established by him, one of the important outcomes
of which is the series of United States weather-maps

now appearing in Nature, showing the meteorology of
the globe for each month. When the scheme was first

proposed to the Meteorological Congress at Vienna, in

1873, it was difficult to regard it in any other light than
as an impracticable, if not wholly visionary, proposal

;

but the feeling quickly changed as General Myer unfolded
the details of its practical working, and explained that

what he required from his brother meteorologists, in

addition to their approval of the scheme, was one daily

observation at a selected few of tbeir stations, he being
authorised by the American Government to say that they
would undertake the expense of collecting and discussing

the observations.

As our readers are aware, the scheme in General
Myeris hands has been a pre-eminent success ; and a
body of facts is being thereby amassed, destined to fur-

nish the key to the larger problems of meteorology, a
science which, from the complex intricacies it presents,

requires more than any other science a whole hemisphere
at least as its basis of observation. Perhaps the most
important of the practical questions which will thus fall

to be dealt with are those abnormal distributions of the
mass of the earth's atmosphere, short continued or more
permanent, from which arise great storms or devastating
tornadoes, excessive heat or cold, fine seasons or their

opposites, and long-continued rains or droughts, so terrible

for the famines which attend them. The explanation of
these anomalies will doubtless be the immediate precursor
of an intelligent and practically successful forecasting of
the character of coming seasons.

This magnificent work General Myer could not have
accomplished unless he had been backed by the moral
and material assistance so generously and readily accorded
him by his Government. With a settled conviction that
this national work, if undertaken at all, should be carried

out in a spirit and manner worthy of the great Republic,
the Government of the United States relegated the work
to the Signal Service of the War Department, with an
annual vote from the Exchequer, which, while not too
large for the work to be done, no Government on this side
the Atlantic has yet thought of emulating.
While writing this brief notice of General Myer’s work,

we have been repeatedly reminded of the name of Le-
verrier—probably because, though widely different in

many ways, both rendered services to meteorology to a
great extent identical, both possessed the rare genius of

organising and the resolute will that easily sets obstacles
aside, both secured the support of their respective
Governments, both were animated by large views of the
capabilities and requirements of the science, and both
were successful in an eminent degree in largely extending
the sphere of its operations.

PHYSICS WITHOUT APPARATUS 1

V.

THE Science of Electricity may be regarded in several
* different aspects. Firstly, there is the study of the

simple phenomena such as schoolboys delight to see:

the attractions and repulsipns of rubbed bodies, the

sparks, the shocks, the neating of wires, and rotation of

diminutive electric engines. Secondly, there is the exact

measurement of electrical quantities, and the verifying of

the great laws of the science, involving exact manipulation
and standard instruments. Thirdly, there is the tech-

nical study of the applications of the science, the details

of telegraphic apparatus, the necessities of construction

and maintenance, the management of electric lights, and
other branches of electrical engineering. Lastly* -comes

the high mathematical theory cultivatea only by the few.

Of the practical portions of this vast mine of scientific

wealth, the greater part is only to be reached by the fttd

‘CMaMdJmf'Uft.
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of special instruments of an expensive character* Only
the first and simplest of the elementary phenomena of thetne nrst and simplest or tne eiement&ry p
science can be shown without apparatus. Yet even here

the rudest means suffice in the hand of the master to

produce the desired ends.

In his lessons on Frictional Electricity, delivered to

juvenile audiences at the Royal Institution, Prof* Tyndall

has shown in his unrivalled way how with the commonest
objects, tumblers, egg-cups, needles, sealing-wax, pewter-

pots, eggs, apples, and carrots, may lend themselves to

produce the sparks, the shocks, the movements of attrac-

tion and repulsion which are more commonly obtained by
the use of large and expensive electrical machines. No
doubt these lessons—masterly examples of elementary
science teaching—are familiar to many of the readers of
" Physics without Apparatus.” To the science teacher
they are an indispensable primer of instructions how to

impress-common objects into the service of science. The
only matter for regret is that they stop so far short of the

obtained from a warm glass tumbler by exciting it with a
warm and dry silk handkerchief. And, if both these
sources are at hand the further experiment may be made

vT >o'i- ,

'

- ’ '
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:
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entire subject, and do not touch the kindred branches of
voltaic electricity or magnetism.
The experiments we lay to-day before our readers are

mere repetitions of ordinary lecture experiments, but
require no apparatus of a technical kind for their per-

formance. To show the attractions and repulsions due
to electrification requires only the appliances depicted in

Fig. 16. A stick or sealing-wax rubbed briskly through
a dry warm piece of cloth or flannel suffices as a source
of electricity. A small light ball cut out of pith or cork
is Attached by a drop of sealing-wax to a silk thread and
thus suspended to any suitable support. It is first

attracted toward the electrified stick of wax ; and then
repelled when by contact it has received a portion of the

charge. The repulsion is not very easy to show if the

ball is not exceedingly light. For this purpose a small

feather, or bit of down out of a pillow, answers far better.

A support from which to hang it may be improvised out

of a penholder and a couple of books. The electricity

excited on the wax by friction with a woollen fabric is of

the negative kind. Positive electricity is no less easily

of the same kind, the opposite kind of electric^
it. The mutual repulsion of two simihffly electrified
bodies is beautifully shown by means of two silk ribbons,
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as follows :—The two ribbons! about afoot long, are both
slde^y side on the table, held at one end between the
infer and thumb, and then electrified by drawing along
them several times a piece of indiarubber, They are
then lifted up from the table, when, if care has been taken
that all is warm and dry, they are found no longer to
hang straight down side by side, but to stand out and repel
each other*

To obtain an electric spark requires preparations on a
larger scale. M. Tiasandier recommends the following
me0tod£-~*A piece of stout drawing-paper (warm and dry,
of in la&d .upon a table—or upon a warm dry
board. tabbed with the dry hand, or with a
silk hanwmltte^or wkh a clothes-brush, or, best of all,

with a piece of indiarubber. It will stick slightly to the

taljjlpin consequence of its electrification. Now throw
down op to it a bunch of keys, and grasping two comers
lift up the sheet from the table. If at the very moment
of lifting any one holds out his knuckle to the keys he
wig receive a small pale spark perhaps three-quarters of
an inch long.

A more certain way we have found with what we may
call a Tea-tray Electrophones (Fig. 17). A common tea-

tray of metal is supported on two dry glass tumblers. A
piedfihof common brown paper cut so as to be a little

smaller than the tray, and with rounded corners, is

warmed, laid on the table and rubbed briskly with a piece
of indiarubber, or with a clothes-brush. It is then laid

down for an instant on the tray and the tray is touched
with the hand. The brown paper is then lifted a few
inches above the tray. If at this juncture some person

Oi

Fig. iq.

presents his knucldc to the tray he will receive a bright

spark, which under favourable circumstances may be a
couple of inches long. By simply putting the paper

down, touching the tray, and again lifting up the paper
the tray is again charged : and a large number of sparks

maybe thus drawn one after the other in rapid succession.

The paper may be lifted by the hands, but it will be found
better if a couple of ribbons or strips ofpaper be fixed on
with wax to serve as handles, as shown m our figure.

The sparks obtained by the tea-tray electrophorus may
produce a slight pricking sensation, but to give a regular
electric shock will oblige us to store up a charge in a
Leyden jar. This important piece of apparatus we have
found possible to improvise in the following fashion. A
roun^-bottoiped glass tumbler is procured—if of thin
glass it is preferable—and is filled to about three-quarters
of its height with leaden shot. If shot is not at hand dry
coal-dust will fenswer,but not so well, and great care must
be taken to wipe clean the upper part of the tumbler.
Everything must be warm and scrupulously dry. Into
the shot a silver speon is stuck to serve the place of
a rod and knob. This is held as shown in Fig. 18, by
grasping it well in the hollow of the hand, so that the

of the rounded bottom of the
ared and grasped our Leyden
sparks from the tea-tray elec-
Leld with the spoon handle near
the edge of the tea-tray, while

may cover the wl
glass. Having thus

]

jar we must charge it 1

trophorus. It should
to, but not quite touch

another person performs the operations of lifting the
brown paper up and putting it down, then touching the;
tray, then lifting up again—and so on until a dozen
sparks have been sent into the jar. On touching the
knob a smart little shock is experienced in the wrists and
elbows, and a short bright snapping spark announces the
discharge of the jar.

The subject of currents of voltaic electricity is some-
what beyond the province of “ Physics without Apparatus,"
and so is the greater part of the subject of magnetism.
We may however conclude this article by presenting our
readers with a simple mariners

1 compass described some
time ago in a French magazine (Fig. 1 9). A short knitting-

or darning-needle, E, which has been magnetised by rub-
bing it on a magnet, is pushed into a small cork, B, and
balanced in the following way ;—A sewing-needle is fixed,

point downwards, in the lower end of the cork, and this

is poised on a sewing-thimble. To balance it about the
point of the needle a couple of matches pointed at the
ends are thrust into the sides of the cork obliquely, and
weighted at their lower ends with little balls of sealing-
wax. A circle of paper or thin card marked with the
“points *’

of the compass maybe attached to the cork;
and to prevent draughts of air from blowing the needle
round it should be placed in a deep saucer or dish of
glass or porcelain.

(To be continued.)

NOTES
We arc glad to be able to state that Mrs. Clifford is'to receive

a pension from the Civil List in recognition of the eminent

services to mathematics of her husband, the late Prof. W. K.

j

Clifford, F.H.S.

1 In the absence of precise information as to the cause of the

lamentable explosion at Seaham Colliery, we cannot say anything

useful on the occurrence. When such terrible “accidents”

occur, Science is invariably asked if she cannot do anything to

prevent them, anything to render the miner's occupation less

dangerous than it is. Those who ask such questions seem to be
ignorant of the fact that, while modi remains to be done, science

has already done not a little to point out the causes of such

explosions and provide the miners with remedies. Bntjjt is

well known that a large proportion of such explosions are due

to the wilful neglect on the part of the miners of the means
which science has put into their hands to prevent such

ties. We are in a fair way of finding out the real naturc^i^the

connection between meteorological conditions and explosjaijp in

mines; it is in this direction that investigations should be carried

out with thoroughness and zeal.

The Sir Josiah Mason’s Science College, Birmingham, is to

be opened on October 1 next, with an introductory lecture by

Prof. Huxley. The classes for students will commence on

Tuesday, the 5th. The course of instruction, as at present

arranged, includes mathematics, chemistry, physics, and biology.

Further details may be learned from our advertising columns.

Two eminent foreign botanists will, the Gardener’s Chronicle

states, shortly visit this country—Dr. Asa Gray and M. Alphonse

de Candolle.

Wx are glad to learn that the Gilchrist Trustees have given

two engineering scholarships to University College, London, fo

be awarded by competition. There is an entrance scholarship

(this year two are offered) of the value of 35/*, tenable for two

years, to be competed for by those who have not proviomly Wen
students of the College, and who are not more than eighteen

years of age. The examination takes place tbU year <5n Sep-

tember 28, and candidates must tend in their names to the

secretary on or before the aird. The subjects of the entrance

examinations wtU bfe as mlldwl -Mathematics, tce;lmtdC8y
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mechanical drawing, essty on one of three given subjects con-
,

nnfH with or engineering, French or German, the

use of tools, either carpenters’ tools, or the lathe (wood or

metal), ur the file. There is also a senior scholarship of the

value of fry, to be awarded at the close of each session from

1881-82 inclusive. Candidates for this scholarship must, to the

satisfaction of the Faculty of Science, have attended during the

whole of the session immediately preceding the award College

classes in the following subjects Applied mathematics, prac-

tical physics, junior engineering, engineering drawing, geology.

The scholarship will be awarded on the results of the ordinary

class examinations in these subjects.

Referring to a short announcement in Nature, vol. xxi.

p. 306, of prizes offered by the Venetian Institute, we have been

desired to point out that the limit of time for the first (that

relating to the mechanical equivalent of heat) is March 31, 1881

(not 1880). In further explanation we may say that the task

proposed is “ to discuss minutely the determinations of the equi-

valent hitherto made, to investigate the causes of the consider-

able differences that have appeared in the results, to indicate

what is the most probable value that may be deduced from these,

and to determine the equivalent by new experiments, adopting

the method which the competitor shall have proved to be most

exact.” Many writers of great authority assume 424 or 425

kilogrammetres as the mean value; but Joule’s more recent

experiments, based on observation of electric
.
phenomena, give

430, and Violle has obtained a value approximating 435. The

importance to physical science of a settlement of the question is

obvious.

The Vienna Academy (Section of Mathematics and Natural

Science) has proposed as subject for the Baumgartner prize of

1,000 florins the microscopic investigation of wood of living and
fossil plants. By such investigation and the comparison of all

known recent and fossil woods, it is desired to ascertain characters

whereby it will be possible to determine the genus and species

with certainty from microscopic sections. Papers must be sent

in before December 31, 1882, and the prize will be awarded at

the anniversary meeting in 1883. » For further conditions see the

Anzeiger.

THE Pkiladelp hia Record deserves all the credit that has been

accorded it for its public-spirited and successful efforts to break

up the sale of bogus medical diplomas in that city. These

diplomas were chiefly sold abroad, and it is appalling to learn,

on the authority of the Times correspondent, that 11,000 of

them have been issued during the past few years. “ It was well

known,” the correspondent writes, ‘‘that Dr. John Buchanan,

the Dean of ‘The American University of Philadelphia/ and
several other similar institutions, was engaged in this traffic ; but

as they were all properly chartered medical schools, and, though

disreputable, existing under the sanction of law, the difficulty was

to get evidence of the sale of the diplomas. Diplomatic complaints

abodt the traffic came from various Governments of Europe, and

our people began to be restive under the stigma. ” By the clever

tact of the city editor of the Record

\

however, Buchanan has

been brought within reach of the law, and the detectives are on

his track. He attempted to put them off the Bcent by getting a

man looking like himself to pretend to drown himself; this

bogus case of drowning, however, has deceived nobody.

Mr. A. L. Siler, the American Naturalist informs us, has

discovered at Malley’s Nipple Ranch, near Fahreah, Kane county,

Utah, remains of diff-structures, which he describes as follows :

—

The remains seem to have been the foundations of small huts

built on ledges of red sandstone under overhanging cliffs. The

vpdl* were, about six inches thick,{made of thin fiat sandstone

brought up from the valley below, and laid in adobe. The

structures are'divided into rooms about four feet square, leaving

all the space between the building and the bade of the cliff,

usually about ten feet, entirely free. Upon digging Into one of

the rooms, Mr. Siler found parched com and rope in a good

state of preservation.

The August number of the American Entomologist contains

an interesting article by the editor (Prof. C. V* Riley) on the

effects of Pyretkrum (either as powder or fumes) on injurious

insects, and the author believes this otherwise harmless substance

is destined to entirely supersede the use of Paris green and other

arsenical compounds. Experiments were made upon various

insects, and on some the effect was remarkably rapid, the powder
killing them in a very short time. “ Squash bugs ” appeared to

resist the longest. Amongst other articles and notes is one on a

luminous elaterid larva from Maryland, accompanied by figures

;

and an important one by Prof. W. S. Barnard on the larva of

a Simuliuniy which forms black masses on the rocks in rapids

near Iihaca, N.Y., the pupa being furnished with external

breathing apparatus. This magazine still suffers from the incon-

venient absence of any indication of the contents of each number,

a want the editors will do well to supply.

The members of the Geological Society of France arrived at

Boulogne on Thursday last. At their reception in the College

Communal, adjoining the museum, a vin d’honneur was offered

them by the municipality. Among those present were Professors

Prestwich and Seeley. The first meeting took place in the SoHe
Daunou, at the museum, where an opening address was delivered

by M, de Lapparent, president of the Society.

On August 18 and 24 storms of almost unprecedented violence

swept over Kingston, Jamaica, and its neighbourhood. The
destruction has been widespread and terrible, reminding one of

the dire effects sometimes experienced from storms at Mauritius.

Prof. Silvestrj, in a recent ascent of Etna, found that, as a

result of recent yolcanic activity, the summit has been lowered

to the extent of 12 metres, so that its present height above sea-

level is 3,300 metres, and that the interior edge of the crater,

which was formerly 1,500 metres in circumference, is now 1,800.

The platform which was formerly seen on the east side, at 60

metres below the edge of the crater, has completely fallen into

the heart of the volcano, and the eruptive axis, which before the

eruption of .1879 was situated on the west side of the crater, is

now right in the centre. Thus the interior walls of the crater

of Etna now present the virtually characteristic form of a great

funnel.

On September 5 the adherents of the Positive Philosophywent

in procession to the Pore Lachaise to the tomb of Auguste Comte,

the founder of this system. Their number was about 300.

Three speeches were pronounced on the spot, and In the evening

a banquet took place in the very rooms that Auguste Comte
occupied during his lifetime and which have been preserved in

their former state.

Traces of the last exceptionally cold winter are now visible

in Paris, a large number of trees in the squares and streets

having lost their foliage at an early period. Many of them qtfe

showing leaves belonging to a second formation, and which MX*

probably doomed to a speedy death. We daresay many ofour
readers will have noticed a similar result in London,

, . v

According to the Rh/ue Scientifique a change has taken ffiace

in the Observatory of Algiers, but of a very unusual ehaf*aMt,

M. Balard, who has been during so many years director.

establishment, has been reduced to the grade of tutmjlOfpte
attach

J

9
and M. Trepied, adjoint member of thn:ttoTirt^j||g

> Longitudes, and one of the staff of the Rivus
been appointed director. .



466 NATURE [Sept. 16, 1880

Monsignor Eligjo Cosxf Bishop in partibns inficUUum *1

Chang-Tong in China, is said to have invented a new alphabet,

composed of thirty-three letters, with which all sounds of the

Chinese tongue can be clearly expressed ; until now 30,000 were

requisite. The Emperor of Austria, to whom Monsignor Cosi

communicated his invention, presented him with a complete

typographical apparatus for a printing establishment.

The boring of the Arlberg Tunnel is in active progress on the

Austrian side of the mountain, and ground will shortly be broken

on the Swiss side. The St. Gothard line in its entire length is

expected to be m running order in April next

A RATHER smart earthquake shock was felt at Zermatt on the

3rd inst„ and other two on Friday last.

On Wednesday, September 8, lightning fell on the Sorbonne

at about half-past two o'clock. A globe of fire was observed by

persons present on the spot. Some of them say it was seen coming

from the point of the north-western conductor, which was struck,

as well as the south-western, with a great noise. The Sorbonne

had, until recently, no lightning conductor, and never, as far as

is known, has any thunderbolt struck the venerable abode of the

French University. But within the last few months six stems

have been erected and connected by an iron bar, making a

circuit which goes all over the roof of the immense building.

Unfortunately the pit where the earth conductor has been placed

is situated at a great distance ^from the main building, in a

courtyard adjoining the laboratory of M. Jamin, and the con-

ductor which connects the roof with this is a square iron box of

less than 15 mm. on each side, so that there is not sufficient

conductibility in it to establish an efficient connection with the

earth. This accident proves the sagacity of M. Kareten, the

Schleswig- Holstein physicist, who published a table giving a

formula for regulating the dimensions of the connecting-rods with ,

their lengths, as is taught by Ohm’s laws. It shows also how
little the knowledge of lightning-conductors is spread in France,

in spite of the several official commissions which have been

established by the Government.

During the severe thunderstorm which passed over North

London on Monday, a peculiar phenomenon w as witnessed in

the grounds of the Welsh Harp, Hendon, by some gentlemen

boating on the lake. A vivid flash of lightning was succeeded

by a tremendous peal of thunder, a great ball of fire at the same
time descending from the heavens into the water. When the

storm had abated over 100 fish of various kinds, including two

fine carp, weighing together 23 lb., were found floating dead on

the lake.

The elevation of temperature which has been so remarkable

in Paris during the end of August and the beginning of Septem-

ber has been accompanied by the production of a putrid odour

spread all over the city, and which has been obnoxious to the

public health. A report has just been published by the Prefect

of Police, explaining that it must be attributed to the want of

water for flushing the sewers, and also to the existence of a
number of establishments where sulphate of ammonia is pro-

duced, and matters extracted by night-men are dried to be turned
into manure. The Prefect of Police says that measures will be
taken for producing an enlarged supply of water, and that

gradually all the sewage will be conducted to Clichy by the

sewers. The completion of this scheme involves the purchase
by the city of a large tract of land for utilising these matters,

which could not be thrown into the Seine without poisoning the
stream.

The Daily News Naples correspondent writes tliat since the
4th instant Vesuvius has again become more active, and has
tojadjed his projectiles in greater number and to a greater

*«imograph at the observatory is also more
and new .lava has issued from the side of the cone,

flow*afc fortunately for the railway, to the north-east.

The new number of the Canadian Naturalist (which, we
believe, is kept up with difficulty) contains a paper by Mr.
G. M. Dawson on tie Distribution of the more Important Trees

of British Columbia, which has also been printed separately, and
another by Principal Dawson, on* the Geological Relations and
Fossil Remains of the Silurian Ores of Pictou, Nova Scotia.

Mr. G. F. Matthew has a paper on Tidal Erosion in the Bay
of Fundy. Are such specimens of etymological jugglery as the

Rev. J. Campbell’s paper on the “ Hittltes in America'* sup-

posed in Canada to have any connection with science ? Un-
fortunately some of our own scientific societies are guilty of

encouraging similar elaborate trifling.

Further excavations, the Times Geneva correspondent

states, made in the ancient glacier bed near Solothum have

produced some very interesting results, and the spot is being

daily visited by geologists and sightseers. The diiris removed
consisted of 44 metres of drift mixed up with boulders and
crystalline erratic blocks. The rock bared measures 20 metres

long by 7 w ide. It is highly polished by the action of the ice,

j

and traversed by channels, through which the glacier-water

found its way into the so-called “giants' pots,” or “kettles.**

These, so for as has yet been ascertained, are three in number.

The largest measures 8 metres from west to east, 37 from north

to south, and is 34 metres deep. The second is 54 metres

across, and still contains the great boulder or mill-stone by
which it was hollow ed out. The third is smaller and oyal-shaped,

and there is reason to suppose that, if the excavations were
continued, several more w'ould be brought to light. This inter-

esting relic of the great ice-age, or rather of the last glacial

epoch, is at present private property, but a project is on foot for

i
fs acquisition by the canton, and preservation as a glacier

garden in the manner of that of Lucerne.

Wk have on our table the following publications :
—“Familiar

Wild Flowers,” by F. E. Hulme (Cassell)
;
“ On the Educa-

tional Treatment of Incurably Deaf Children,” by W. B. Dolby

(Churchill) ;
“Brain and Nerve Exhaustion,” by Mr. StretchDowse

(Bailliere) ;
“ Lectures on the Science and Art of Education,'*

by Joseph Payne (Longmans) ;
“ The Morals of Evolution,** by

M. J. Savage (Triibner) ;
“ Animal Magnetism,” by R. Heiden-

bain (Regan Paul) ;
*' Stonehenge Plans, Descriptions, and

Theories,” by W. M. F. Petrie (E. Stanford); “Ambulance Lec-

tures,” by Lionel A. Weatherly, M.P. (Griffith and Farren);

“Astronomy, Text-Books of Science,” by R. S. Ball (Long,

mans)

;

“ The Land and Freshwater Shells of the British Isles,**

by R. Rimmer (Bogue) ; “British Wild Flowers by Natural

Analysis,*' by J. Messer (Bogue) ;
“ Glimpses of England, ** by

J. R. Blakiston (Griffith and Farran) ;
“ Radical Mechanics of

Animal Locomotion,” by Mr. Wainwright (Van Nostrand).

The additions to the Zoological Society’s Gardens during the

past week include a Common Cuckoo (Cuculus canorus),

European, presented by Mr. G. Chandle; a Stock Dove

(Columba anas), European, presented by Mr. A. Basil Brooke;

a Common Raven [Corvus corax), European, presented by Mr.

W. A. Mitchison ; a Rufescent Snake (Leptodtra rufcsccns) from

South Africa, presented by the Rev* G. H. R. Fiske, C.M.Z.S.;

a Homed lizard (Phrynosoma comutum) from Texas, presented

by Mrs. Budgett ; a Vervet Monkey {Ccrcoptthecus lalandti)

from South Africa, two Bull Frogs [Rana mugiens) from Novn
Scotia, deposited.

OUR ASTR0N0MJC4L column
Fay*’* Cover.—The following ptow of thi* comet an

adapted, like than pmMr tfvea *a tbi* column, to Botti
midnight or to about lib. Greenwich time:—
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0*0422 ... 0*3x74

0*0406
0*0303 °’3 X34
0*0384
0*0379 ...

0*0377
0*0378 ... 0*3054
0x1383
0*0390 ... 0*3015

It will be seen that the nearest approach of the comet to the

earth (t *09) occurs within this period, and the circumstances are

as favourable for observation as they can be at this appearance.

An observation by M. Pechiile at Copenhagen on September I

.shows that the ephemeris of Prof. Axel-Moiler requires only the

•mail correction of - i*6s. in R.A., and + 15” *n N.P.D, In

no case has die motion of a comet of short period been followed

with more striking success than that of Faye’s comet has been

during the thirty-seven years which have elapsed since its dis-

covery, through the masterly investigations of the Swedish

astronomer. Nor has he confined himself to following the

comet during this interval : he has confirmed in a great degree

the inferences drawn by Leverrier with respect to the conditions

attending the near approach of the comet to Jupiter, about the

time of nodal passage in the year 1816, having previously cal-

culated with precision the effect of an approximation of the two
bodies within 0*64 in March, 1841, and assigned accurate ele-

ments for December 25, 1838. (See the Proceedings of the

Academy of Sciences at Stockholm, January, 1873.)

Schaberle’s Comet (1880, April 6).—The theoretical

brightness of this comet, discovered seven months since, is on

the increase, andwe subjoin an extract from the ephemeris calcu-

lated by M. Bigourdan, from elements founded upon normal

places for April 10, 28, and May 16. It is for Paris midnight,

and the intensity of light at discovery is taken — 1.

RA. N.P.D. Log. distance Intensity
h. m. s. * from Earth. of light.

Sept. 28 . . 6 39 45 • •
7°6 35-5 ... 0*2882 .. 1*03

30 * .. 6 37 16 . • 77 32*0 ... 0*2817
1*06Oct. 2 . 6 34 35 •- 78 3o*3 ... o*27gr ..

6 3 1 .
• l9

30*4 ... 0*2685

6 28 38 • . 80 32*3 ... 0*2620 ....
1*10

6 25 20 . . 81 35 '9 ... 0*2556
10 . .. 6 21 * . 82 ... 0*2494 '•<. 1*14

12 . .. 6 18 6 .
. |3 48 - 0*2434

6 *4 9 • . 84 57-6 ... 0*2376 ... 1*17

The maximum brightness is attained about November 4, near

which date the following are the comet’s approximate positions :

—

xah. R.A N.P.D. Log. distance from
G.M.T. h. m. s. # # Earth. Sun.

Nov. 2 5 25 23 *• • 96 Si 0*2029 ... 0-3762
6 .. 5 12 52 .... 99 21 . .. 0*2024 ... 0-3819
10 . •• 4 59 53 - . iox 46 .... 0*2047 ... 0-3873
14 . 4 46 35 •• . 104 I .... 0*2x08 ... 0-3931

Swift’s New Comet.—Mr. Lewis Swift, writing fiom
Rochester, New York, on Augnst 18, gives some particulars of
his observation of a cometary object on August 1 1, and explains
die cause of his delay of a week in notifying his discovery. On
the nth he observed a nebulous object elongated in the direction

of the sun in the field with and about i° distant from the small
bright nebula H. I. 262, the position of which for 1880 is in

R.A. xxh. 20m. 32s., N.P.D. 22* 45'% and having been
familiar with the neighbourhood for many years, he supposed it

to be a oomet, but cold detect no motion before the sky clouded.
On the morning of the 17th, the sky being clear after the moon
had set, he examined the spot, but the nebulous object was
missing, and a search until daylight failed to recover it. He
then cabled his discovery and made it known to astro-

nomers in the United States. The position, he says, would not
differ much from R.A. xxh. 28m., N.P.D. 22". The comet
was first detected with his comet eyepiece, power 25, and
examined with powers 36 and 72; it was faint, but not
very faint. We have not heard that it has yet been seen
elsewhere. The place given is not upon the track of Pons’

comet of 18x2, the! return of which is shortly expected, and
for which it Is much to be desired that a strict search should

b$ metntafned, Swecping-ephemerides prepared under Prof.

Winnecke’s direction will be found in the Vierteljakrsschrift der
Astronomischcn GeseUschaft

; 12, Jahrgang, 2. Heft

The Binary Star 85 Pegasi.—By five nights’ recent

measures of the close stars in this system, Mr. Burnham has
satisfactorily established their binary character, which had been
rendered probable by his earlier measures ; the mean result is—

1880*59 ... Position, 298^3 ... Distance, o"*6s.

For the distant companion Mr. Burnham finds from six nights’

observations—

1880*57 ... Position, 25°*o ... Distance, 15**41,

.
GEOGRAPHICAL NOTES

The sixth issue of Behm and Wagner’s “ Population of the
Earth ” has just been issued. Since the last issue several censuses
have been taken, and the results of these, combined with the

natural increase of the population, have added something like

seventeen millions to the inhabitants of the globe. The popu-
lation of the earth is now stated to be 1,455,923,550, as

compared with 1439 millions two years ago. Europe has

315,929,000 inhabitants, or 32*5 per square kilometre; Asia,

834,707,000, or 18*7 per sq. kil. ; Africa, 205,679,000, or 6*9

per sq. kil. ; Australia and Polynesia, 4,031,300, or 0*4 per sq.

kil ; and the Polar Regions 82,000, mostly divided between
Iceland and Greenland. The Bevolkerung is just too soon to be
able to utilise the results of the censuses of the United States

and of Austria, which are taken this year, and that of our
own country will not of course be available for at least two years.

The editors have, however, made a very carefnl calculation of the
present population of the States, on the basis of registration

and emigration statistics, and find the probable population of
the present year to be 48,000,000. The section or the work
relating to Roumania and the Balkan Peninsula is specially

valuable, and must have cost the editors a vast amount of
trouble, considering the untrustworthy and imperfect nature of the
data at their command. The areas of these countries, as well as

of several other regions on the globe, including Africa, are mainly
given from careful planimetries! measurements made under the
direction of the editors. The area of Roumania is given as

129,947 square kilometres, and the population as 5,376,000;
Servia, 48,657 sq. kil., 1,589,650 population; Montenegro
(after the Berlin Treaty),* 9,475 sq* kil., population 286,000

;

European Turkey, including the dependencies of East
Rumelia, Bulgaria, Bosnia, and Herzegovina, 339,2x1 sq. kil.,

population 8,866,500; of Asiatic Turkey the area is given as

1,099,206, and the population 16,320,000. For Afghanistan, the
Bevolkerunjr gives the details of the various tribes and popula-
tions contributed to Nature by Mr. Keane in January last.

It also gives Mr. Keane’s table of the Turkoman tribes

(Nature, voL xxi. p. in), which is wrongly attributed to

Prof. V&mbdry. The statistics of the Indian Archipelago have
cost the editors great trouble, mainly owing to the confused and
unsystematic way in which the Batavian* Government compile

their statistics. There is a very detailed and careful risume of

the areas and populations of the various Polynesian islancT

>s. The resalt reached by the new estimation of the aim
xica in the Bevolkerung is 29,283,390 square kilometres, of

which about 6& millions are forest and cultivable land, the 1

are in prairies and light woods, ifc million bosh, 4^ millions

steppe, 10J millions desert, and 170,000 lakes. A new plan!*

metric measurement of South America made by Dr. Wisotski
gives the arm as 17,732,128 square kilometres* The total area

of the North Polar lands is given as 1,301, 100 square kilometres,

and of the South as 666,000.

The French scientific expedition headed by Prof. d’Ujfaby,
the celebrated French explorer of Central Asia, has arrived at
Nijni Novgorod, on its way to Turkestan, to explore Bokhara
and the whole of Afghanistan north of the Hindoo Kooah. The
expedition will proceed to Tashkend, where it will ptm the
winter, vid Siberia, taking the steamer from Nijni Novgorod to
Perm, the train thence to Ekaterinburg, the post-roadtoTTuradn,
the steamer again to Semipalatensk, and completinf

^ ” A

to Tashkend by post-road. As soon as possible

the expedition will set out for Samarcano, and, alter t

the antiquities in the Zerafshan district, will crom fbrl
into Bokhara, proceeding thence, et the completion of
ploration of the Khanate, to the Pamir Wakht_
end other little known Afchan possessions in ?5L
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It will depend on the state of affiurs in that region whether the
expedition afterwards crosses the Hindoo Koosh toCribulaad
Candahst, and proceeds to India and China, or whether 4 takes

the road to Pekin through Kashgaria and Thibet. Persia and
AebfMinor will be touched on the way borne, and Prof, d’Ujfalvy
hopes to reach Paris bv the beginning of 1882. D’Ujfalvy has
received a subsidy of 80,000 francs from the French Government,
and is accompanied by two salaried officials connected with the
Ministry of Public Instruction* Gabriel Bonvalo, a naturalist,

and Guillaume Kapius, a doctor of natural science.

The current number of the Geographical Society’s Proceedings
opens with Sir R. Temple's lecture on the highway from the
Indus to Candahar (illustrated by woodcuts from his own
sketches), which is most appropriately followed by Capt.
Beayan’s u Noteson the Country between Candahar and Girishk.

”

The map, which will embody new material, is promised with
next number. The other paper is an account by Mr. CoppingCT,

RfN., of a visit to Skyring Water, Straits of Magellan. In the

geographical notes much prominence is naturally given to Mr.
Thomson’s letters describing the concluding part of his very

successful journey in East Africa, the only disaster of which
has been the sad death of Mr. Keith Johnston at the very outset.

In the letters now before us Mr. Thomson tells us how he vainly

—owing to the opposition of his own men—endeavoured to trace

the coarse of the Lukuga Creek from Lake Tanganyika to the

Congo, failing in which he returned to his camp at the south of

the lake, and then, having examined the previously unseen Lake
Hikwa (or Likwa), made the best of his way back to Zanzibar
through Unyanyembe. Among the other notes we find one on
the French expedition from the Senegal to the Niger, under Capt.
Gallieni, followed by others on routes between Kurram and
Ghazni, Russian Manchuria, Saghalin Island, the Indo-Chinese
peninsula, and the affluents of the Rio Fur&s. Sir J. II* Lefroy’s

address to the Geographical Section of the British Association

is also given, together with a few notes on new books and maps,
the whole forming an exceedingly good number for the time of

the year.

AFTER spending two years in South Africa, Lieut. Een, a
Swedish traveller, has lately returned to Europe, bringing with
him valuable collections which he has formed in Pamara-land,

in the departments of natural history and ethnography.

Capt. CASAT2, an Italian traveller, is going to the Bahr-el-

Ghazal, whence he will endeavour to reach Lake Chad through

the Niam-Niam country, w ith the 'view of thoroughly investi-

gating the interesting problem of the relations between the

Rivers Welle and Shari.

M. Lombard has gone to Abyssinia on a mission from the

French Government, to study the topography of the country, as

well as its civil and military organisation.

The last Issue of Le Globe contains a paper on “La Topo-
graphic comme Base de TEnseignemcnt gcographique,” and
another by M. Th. Vernet, on South Africa.

The current number of Zes Missions Catholiqucs contains

three papers of interest, viz., the conclusion of the narrative of a

journey m West Africa, part of the particulars respecting the

march of the Algerian Missionary Society’s last expeditions to

Lake Tanganyika and the Victoria Nyanza, and the first instal-

ment of a paper communicated by the Very Rev. Father

Dominique of Aden, on Somali-land, a region which is gradually

attracting a good deal of attention at the hands of travellers as

well as of mLsionaries*

The most noteworthy contributions to the new number of
Lis Annales de VExtreme Orient are a notice of M. Aymonnier’s
Khmer-French Dictionary, and a vocabulary collected by the well-

known Thibetan traveller, Abbe Deqjodins, of words in use among
several tribes on the Lan-tsang-kiang, or Upper Me-kong, the

Lou-tse-kiang, or Upper Salween, and the Upper Irrawaddy.

A telegram from San Francisco, dated the 1st inst., states

that a despatch has been received at that port from Victoria, a
district at the northern extremity of America, to the effect that

the barque Malay has arrived there from Onnalaska, bringing
no tidings of the Jeannette

, the vessel despatched some months
ago by the United States Government upon a voyage of Polar
d"C0

J’7* The Malay reported that at Otmftlaslta the Jeannette
*«*Rj*«i up for lost, on account of the severity of last winter.

P***?
from Washington, in reference to the above rumour,

ndwes the idea that the Jeannette has met with a mishap,

inasmuch as she was made as strong as human ingenuity could
contrive, and specially equipped ana provided for& service on
which she was sent. Officers, says the HtmUL who have had
experience of the Arctic seas, say they know or no reason why
Lieut. De Long should not be as successful as Nordenskjbld was
in his Northern voyage.

The series of letters from the enterprising correspondent of
the Daily News in Central Asia are well worthy of attention;

they contain many valuable observations both on the' country

and the people. The Burmese correspondent of the same paper,

in a long letter in last Friday’s issue, describes a journey into

the interior, giving much fresh information on a little known
region.

THE FRENCH DEEP-SEA EXPLORATION IN
THE BA Y OF BISCAY 1

I
FEEL that I am indebted for the opportunity of giving an
account of the French Expedition which forms the snbjeet

of this paper to my esteemed friend and colleague the Marquis
de Folin of Bayonne. He was until lately the Commandant of
that port, and is a most zealous and excellent naturalist. I may
indeed say that the Expedition originated with him. • For more
than ten years he had at his own expense assiduously and care-

fully explored the sea-bed lying off Cap Breton, in the Depart-

ment of the Landes, as well as could be done in a fishing-boat

;

and the result of his researches among the marine Invertebrate

has been described, with illustrations by his pencil, in a useful

work called “ Les Fonds de la Mer,” publishedat Bayonne'imder

his direction. M. de Folin has from time to time sent me the

mollusca procured in his dredgings for my opinion ; and our cor-

respondence, with a visit which I paid him in December, 1878,

led to his making an application to the French Government for

the grant of a vessel to explore the depths which were known to

exist at a comparatively short distance from the northern coasts

of Spain in the Bay of Biscay. This evidently could not be
clone in a fishing-boat ; and naturalists have much less money
than science. It was in fact a project for a nation, and not for

an individual. The application was, I believe, referred to the

Dean of the
i
Academy of Sciences, M. Milne-Edwards, whose

reputation as an eminent zoologist has been universally recog-

nised for more than half a century. His report was favourable

;

and a Government vessel was ordered to be placed at the

disposal of a Commission, of which M. Milne-Edwards was ap-

pointed president. The other members of the Commission were

the Marquis de Folin, Prof. Alphonse Milne-Edwards, Prof.

Vaillant, Prof. Marion of Marseilles, Dr. Paul Fischer, and M.
Perier of Bordeaux. The selection of these savants augured well

for the success of the Expedition, and it has been fully justified.

At the suggestion of M. de Folin, the Minister of Public In-

struction graciously invited me and the Rev. A. M. Norman (a

well-known zoologist) to take part in the expedition, Mr.

Norman had been my valued companion for many years part in

similar but less important excursions to Shetland and Norway.

It was to me a great pleasure to be again associated with him.

I regarded the invitation as far more than a compliment ' it was

a great honour.

I may here mention that immediately before the commence*

ment of the Expedition M. de Folin, Mr. Norman, and I had

some preparatory boat-dredging in the Fosse de Cap Breton.

This was done at the expense of the French Government,

When has our own Government shown such generosity in the

cause of science to French naturalists?

The vessel assigned for the purposes of the Expedition was

the 7 ravailleur, a paddle-wheel steamer of over 900 ton*, of

150 horse power, and carrying four guns. She is an “ aviso,

or despatch-boat, and is stationed at Rochefort for occasional

service. She was supplied with a capital donkey-engine and

immense stores of cordage, sounding-wire, and other Appa-
ratus. She had a very happy name, being an indeflrtigabte

worker. Capt. E. M. F. Richard was the commander, or

“Lieutenant de Vaisseau and the other officers were Id***"

tenants Mahieux, Jecquet, Villegente, and Bourget, Aide-Cows*

mhsaire Gousselin, and Doctor DupJouy. Let me now «*P**J*
my sincere thanks to the officers for their great kindness-ana

urbanity. They took a great interest in the work, and materially

promoted the welfare of the Expedition* , The crew consistedof

138 men ; the usual number was betwoen-eigbty end ninety, hnt

* Paper mad at the British AmnrAsrimby j. Gwya-Jeffirtys, LL.D., F.R.&
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extra hands were taken in consequence of the heavy work entailed

bysounding during the night All these men seemed to be well

conducted, as well as good sailors ; and although they had only

two mealsaday, their physique was quite equal to that of our best

British seamen. Mr. Norman and I took with us as dredger a

steady intelligent man, John Wilson \ and Prof. Marion had

bis dredger, named Armand. These men were of great use in

sifting the material brought upby the dredges. For the Captain,

lean only echo the opinion expressed by Prof. A. Milne-

Edwards in his Preliminary Report, that his arrangements were

first rate, and his skill admirable, especially considering that the

kind of work was new to him, and that he had not previously

made or even seen any deep-sea dredging.

The members of the Commission assembled at Bayonne, and
the Travailleur arrived there on July 16th* The next morning
die went to sea, with all the party on board except the President,

who was obliged to return to Paris, and might also have justly

claimed exemption from active service, being in his eightieth

year. Until August 1st (with the exception of Sundays, the 18th

and 25th, which we spent at San Sebastian and Santander) we
were hard at work sounding, dredging, and trawling. The
weather was very fine \ and the dreaded Bay of Biscay lost its

stormy character on this occasion.

The principal object of the Expedition was to ascertain the
nature of the fauna which inhabits at considerable depths this

part of the Bay of Biscay j and this object was thoroughly and
successfully accomplished. Twenty-three dredgings were made
for that purpose at depths ranging from 337 to 2600 metres, each
mitre being about thirty-nine inches, or rather more than half a
fathom. Ilie dredgings between 600 and 1,000 fathoms were
the most important. Every department of the Invertebrata was
well represented ; and novelties were discovered in Mollusca,
Crustacea, Echinoderms, Annelids, Actinozoa, and Sponges.
As regards myself, this Expedition had a peculiar charm.

Having had the scientific charge of similar expeditions for the
Royal Society in ll.M.S. Porcupine in 1869 and 1870, and
in H.M.S. Valorous in 1875, and having examined the
collections made during the voyages in H.M.SS. Shearwater
and Challenger

, as well as those made in nearly all the Swedish,
Norwegian, Dutch, and American deep-sea and exploring
expeditions in the North Atlantic, I was naturally glad to
participate in the French Expedition, and particularly as it

embraced that part of the sea which was at no great distance

(from the scene of my former labours in the cruise of the Porcu-

\pine along the western coasts of Spain and Portugal, and which
feruise was so unusually productive. Impelled by this recollection,

*1 made last year a verbal and informal application to the late

|Firat Lord of our Admiralty for the use of one of Iler Majesty’s
hips to explore the Bay of Biscay this summer. The answer

p received was very favourable ; but the pecuniary resources of
bur Government were then at a very low ebb, and I was en-
Sccuraged to renew the application when commerce revived and
Jt/mes became; more prosperous. I hope our new Government
pvill avail itself of the now improved finances, and not neglect
Ihis genuine and beneficial method of instructing the nation and
Imaintaining its credit for maritime discovery,

f
The fauna observed during the Travailleur9s cruise closely

resembled that which I ascertained during the Porcupine cruise
In 1870 to exist at corresponding depths. This will be shown,
bo far as the Mollusca are concerned, in the list of species
appended to the present paper ; and I have no doubt that the
pther branches, when they have been worked out by the exped-
ience^ naturalists to whom they have been assigned, will confirm
kny opinion.

In a physical and geological point of view this French Expedi-
tion jhas borne good fruit No less than 103 soundings were
made. They have proved the existence, within a few miles of

the coast, of a submarine valley opening from the Fosse de Cap
Breton and extending to a point opposite Cap Penas. The
large diagram and chart which I now exhibit will give a better

explanation than I can do by any words. The diagram was
prepared for me when I presented to the Royal Society my
Reports of the Porcupine Expeditions of 1869 and 1870 ; and
the chart has been filled up and given to me by my kind friend

the Uydrographer.
The striking inequalities of depth within a narrow area“which

thus appear were noticed in a Bayonne newspaper of August

4th, as “des grands fonds sous-marms, qui contingent sous les

eaux.de 1'Atlantique lea valines, pyr^ennes.” As a general

rule, it xn&y be said that where mountains or highland approach

the sea the depth of water is greater oft that coast than where
the land lies low. But this must depend in a great measure on
the geological nature Of the land adjacent to the sea. If the
formation be granitic or gneissic, the wear and tear or denudation
must be slower than if the formation be sandstone, Cretaceous,
or Tertiary

; and the action of rivers and streams onjthe surface
of the land must be proportionally increased or decreased, and
must cause the sea-bed to be more or less filled up in tike course .of
time. Evenrwhere during the dredgings of the TYavaiUeurfa
deep water the sea-bed was found to be covered by a thick layer
of mud, of a different colour from that of the Atlantic oose

;

and this mud has probably accumulated from untold ages by the
incessant efflux of the Gironde, the Adour, and numerous other
rivers and streams into the Bay of Biscay. As may be supposed,
the fauna which inhabits such mud is very scanty ; and it re-

quired a considerable amount of patience and perseverance to
extract a few organisms from the unpromising material. No
wonder that Dr. Carpenter was discouraged, as a zoologist, by
what he termed “the singular barrenness of this deposit in

regard to animal life,” when he described the Mediterranean
cruise of the Porcupine in 1870.

Within a few days after the return of the Expedition Prof. A.
Milne-Edwards presented to the Academy of Sciences at Paris

a Preliminary Report of the zoological results of the Expedition,

which was published in the Journal Officiel de la Ptfpubltquc

Prattfaise. As most of the departments of the marine Inverte-

brata have been so fully and carefully treated by him in this

Report, I will content myself with a few supplementary remarks
as to the Mollusca, which especially engaged my attention during
the cruise. At the request of Dr. Fischer, who will undertake
this department, and with the sanction of the President, I was
entrusted with all the more critical specimens of Mollusca : tad
these specimens I have now cleaned, assorted, and compared
with my own collection from the Porcupine Expedition of 1870,
on the western coasts of Spain and Portugal. I subjoin a
complete list of the Travailleur Mollusca, distinguishing in
separate columns those species which are Porcupine

,
those which

were previously known to me from Norway or the Mediterranean
only, and those which I consider new to science. The total

number of the species in this list is 152, out of which 13ft are
Porcupine

,
three only appear to be peculiarly northern, one

peculiarly southern or Mediterranean, and eleven new to science.

The results, especially in the last-mentioned category, are most
noteworthy. They serve to show how little we know of the
deep-water Mollusca, when we reflect that the area of the sea-
bed lately explored in a short period of time, and in a necessarily
cursory manner, is but a very small corner of the Atlantic, and
that it would take many years to complete the exploration so
auspiciously commenced. The area traversed by the dredge during
this cruise represents probably much less than a ten-thousandth
part of the sea-bed lying between Cape Breton and Cape
Penas ; and our means of exploration by the dredge are by no
means satisfactory, particularly on muddy ground, of which the
deep-water zone is mainly composed. Instead of our being
able to scrape a few inches of the surface of the sea-bed at

considerable depths, so as to collect in the dredge all the
animals which inhabit the superficial layer, we find too often, to
our disappointment, that the dredge, when it reaches the bottom,

sinks into the mud from its*own weight and from the momentum
given to it by the motion of the ship, and that it then acts as a
subsoil plough, and not as a scraper. I must ask one of my
engineering friends to devise some instrument more efficient than
the modern dredge.

Although it cannot be' positively stated that the abyssal zone,
or even the benthal zone, is inhabited only by certain species of
Mollusca, some species observed by me during the preparatory
excursion to Cap Breton and the Travailleur cruise bear out thie

statement to some extent. For instance, Nucula nitida, Dit-
chvies bifissus, Rissoa abyssicola (a now inappropriate specific

name), and Defrancia dccussata occurred only in the shallow
water excursion ; while Nucula corbulo'idest Sipnodentcdmm oHvi,

Rissoa deliciosa, and Defrancia hispidula, occurred only in Ike
deep-water cruize.

Several deep-water species of Mollusca occurred in ffeis

Expedition, which had been until lately supposed to be extittft;

they ore fossils of the Upper Tertiaries of Europe; "Foe £be
Geological definition of tins term see “ British ContheloOpffi
vol. i. pp. 315, 3 i6< t 1

A curious provision of nature—4f we ssajpi* &*&&&&&'
sophioal days use such a phnwe—wee‘rtsesvebteda
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a deep-water mussel of considerable size, which I propose to

name Mytilus luUus. It inhabits the layer of mod which I

hare above described, and moors or fixes itself by means of a
large and densely-matted byssus which is spun by the foot.

This byssns is capable of being spread over a considerable
•extent of surface ; and it not only prevents the mollosk sinking
into the soft mud and being smothered or buried alive, but
enables it to feed comfortably on the innumerable animalcule
which swarm on the surface or die sea-bed. It is of the same
use to the'mollosk as the snow-shoe is to the Arctic traveller.

This species of Mytilus I at first took to be the Modiola
incurvaia of Philippi

—

Af, martoreUi of Hidalgo, which
L
lives

on the
'

south coast of Spain in rather shallow water ; but on
comparison I am satisfied that they differ essentially in shape,
aculpture, colour, and epidermis.

I cannot conclude this account without acknowledging my
most grateful thanks to the French Government for their

extremely generous conduct in my case and for the excellent

hospitality which I enjoyed on boaid the Travailleur, as well as

to the President and Members of the Scientific Commission for

fheir obliging and friendly companionship.
The zoological results of this French Expedition are fully

equal to those made by Capt. Baudon in 1801, M. d’Urville

In 1829, the Recherche in 1835, the Astrolabe in 1841, and other

French expeditions ; and I sincerely hope that a further expedi-

tion of tne present kind may take place next year in the

Mediterranean, where our good and gallant neighbours have
such an important stake.

The list of Mollusca referred to in this paper includes the
following new species named or recognised by the author :

—

Peeten obliquatus, Lima Jeffreysi (Fischer), Mytilus luteust

Modiolaria cuneata, Axinus tortuosus, Mytilirneria (?) Fischeri,

Tkracia tenera
,

Cadulus semistriatus, Rimula asturiana
,
Odo-

stomia lineata
, and Bullina elongata . The species which he

considers peculiarly northern are Chiton alveolus, G. O. Sars,

Fusus turgidulus
, Jeffreys, and Pleurotoma nivalis, Loven ;

and
the species which he considers peculiarly southern or Mediter-
ranean is Odostomiafasciatus, Forbes.

THE SHOWER OF AUGUST PERSEIDS, 1880

THHE August meteors were observed under peculiarly favour-
A able circumstances this year. Not only was the moon
entirely absent during the display, but the weather, which so

frequently interrupts such observations, remained fine night after

night, thus allowing an unbroken series of watches to be main-
tamed from the 6th to the 13th, and enabling the rise and fall of

the display to be distinctly traced from a comparison of the
results obtained each night. On the 10th, however, when the

maximum was expected, the state of the sky scarcely admitted
of successful observation, and the number of shooting-stars

recorded that night was below the experiences of past years, but
it must be remembered that, this being leap year, the chief in-

tensity of the shower was due earlier than usual, so that it may
have occurred before the evening of the 10th, when observers

generally were watching for its reappearance.

At Bristol the following summary was derived from observations
by the writer :

—

Date,

*5

i Time of
No. of sHf

Horary Nos. for

one observer. Chief

1880.

3
s

watch.
seen. *1 All

meteor*.
Perseid*.

point

August 6
7-8

'll

XX
ta

*3

h
X

4
a
X

a
a

h. h.

10 -11*
xi -14
XI -13*
10 -Ilf
ioJ-x3
X°*-i3
xof-xa

*9
xxa
IIX

50
64
43
18

5
54
7*
4*

43
*9
7

*3
*5

44

3
18
xa

3
)** /

a8
a8

1

}

5

& +56
4* +55
44 +55

!
45 +57

48 +57

49*+57*

Aug. 6-13 x6i 10-14 4*9
1

*4® •4-6 *4*4 44 +5®

The observed maximum occurred on the 9th, when, during a
watch of 2} hours, meteors were failing at the rate of 44 per
hour (for one observer), and the ^proportion of Perseus was
jjwny two-thirds of the aggregate number visible. On the loth
w^hwary number of 3a was determined under less favourable

A fog partially overspread the sky, rendering the

stars jdim, so that many small meteors passed unrecorded, and at

n*h« it was found impracticable to continue observation*. The
horary number of Perseids found on the 10th coincides with .that

of the preceding night, and it is obvious that, allowing for tike

clearer atmosphere of the 9th, the maximum of the display really

occurred as usual on the 10th. It is fair to assume from the

numbers actually counted in the fog-shrouded sky of the loth

that later in the night, as the radiant attained greater elevation,

the meteors from Perseus were as numerous as during the few
preceding apparitions of the shower. The brightest meteor ob-

served at Bristol appeared at 13b. 37m., on August 8. The sky
had become overcast except near the western horizon, where a

few stars could still be distinguished. A vivid flash startled the

observer, who, on looking towards the direction indicated, at

once saw a brilliant meteor streak attached to the star y
Ophiuchi, and its position was such as to leave no doubt that it

had been left by a magnificent Perseid. Other large meteors

were registered as follows :

—

Time. Mag.
Path

Length.

From To

August 6
h. m
10 52$ 6 51 +66 60 +70 6

7 10 49 6 865 “XO a6i*— 10

3«*± 0
xo

7 ia 0
<t

329 + 10 xa

7 12 25 55 + 53
,

64 +50 6

7 *3 54 6 5* +48* 55 +45
109 +76

4
8 to 5 6 Gi +72 *3
8 xi 14 6 3M*” * 306 “i8 *7
8 11 32 6 16 +46 3 +36i X4
3 12 8

!

<$
3»4 +43 3*o + 3° *7

8 12 49 28 +44 »4 +39! 5

9 n 35 6 36 +33 35 +87 6
9 12 5

|

6 36 +34 331+38 7
9 12 23

|

>9 33» + 7 320 -10 ao

9 X 2 40 182 +73 158 +66* *4
Xu IO 29 *59 +67 *9
10 XI XX l 337 +55 303 +37 »4
IT 9 20 391 +ia * 5

,
II 10 40 6 33i +47 «3*
II 11 XO 6 333 +15 304 -to 30
XI 11 5 * 6 343 +80 333 + 3 *9.
xa 11 15 6

1

3” +49 3*8 +30 *9§

These meteors all belonged to the shower of Perseids. Motions
veiw swift. They all left bright streaks.

The radiant point showed a displacement on nearly every suc-

cessive night or observation. It was noted at 38° + 56° on the
6th, yet on the 13th a few meteors indicated it veiy exactly at

49i° + 57i°. This corroborates observations made by the writer

in 1877, and reported in Nature, vol. xvi. p. 362. A large

number of Perseids were seen that year, and from an exact record

of their flights the radiant point was seen to advance in R.A. as

follows :

—

1877 , August 3-7 =s 40* + 56
*

10 as 43* + 58
*

ia = 50. + S«
16 » 60 + 59

This is further borne out by Mr. Henry Corder’s extensive

observations at Writtle, near Chelmsford, during the recent display,

which may be tabulated as under :

—

*8So. Watch. Time.
Meteors
seen.

Perseids.
Radiant
point.

h. h.

3J + *«

(SJS
August x

a

4
3
a xo -xa*

*5
az

35

9
7
*3

6 f *3 6 43 + l«

8 3* xo -13 59 a6 4* + 39
45 + B*9 4* 9 -13* ISO B4

xo 1 9 -xa *46 39
XX 3 9 -*3 76 50 4* + *8

Aug. x-zx *7* 9 -*4t 395 •34

Mr. Corder places the average position of the radiant of the tne
Perseids at 45

0 + 58*. On ths first few nights of August he

fomdit weU defined at 3$* 4- $6*, though ^ the Iltlfit had
apparently shifted to 46* *3jtS to be remarked that
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:
on July 39-30 Mr. Corder had seen a shower of twenty meteors

r from the point 39° + 56*, which no doubt represented the first

j

on-coming of the Perseids.

|
The night of August 10 at Mr. Corder’s station was very hazy

(

and generally overcast, so that though he was watching during

the three hours preceding midnight, he estimated that his obser-

vation was not more than an equivalent to one hour of clear sky.

(

He reckoned that under favourable conditions of the atmosphere

;
the Peneids were falling at the rate of 40 per hour. Only one
meteor he saw on the 10th was a fine one about = 11, It

appeared at zih. 23m. rather low in Ursa It was rich orange
in colour, with a long narrow streak broken i i the middle. On
August II Mr, Corner found meteors scarce; the shower had
evidently fallen off considerably. The horary numbers found
at Bristol were 26 of all meteors and 17 of Perseids, which very
closely corresponds with Mr. Corder’s figures, for, observing
for three hours, he saw 76 meteors, amongst which were 50
Perseids. He mentions several instances in which the Perseid

* streaks were broken, and the same feature was frequently
observed at Bristol. In such cases the nucleus had several
maxima, and the streak-producing power seemed intensified at
the point of each outburst
Mr. Corder mentions a bright aurora as visible on the nth

and 12th instant. They were seen at Bristol also, but the
phenomenon of the 12th was by far the most conspicuous. At
about loh. 20m. there was a vivid arch of crimson light spanning
the horizon below the stars 0 — 7 of Ursa Major, and the whole
northern quadrant was aglow with streamers. But it soon lost
its striking character, though there were indications of streamers
at a much later period, ana an auroral glow was apparent above
the north-west horizon as late as 14b. It was also seen by

.
the Rev. S. J. Johnson at Mitcheldean, Glos., who writes :

—

“ On the 12th there was a somewhat striking display of aurora.
It began at ioh. 29m., and was bounded on the east by Capella,
and on the west by Arctnrus. The columns were often very
vivid, but the brilliant character of the phenomenon only lasted
12 minutes."
Major Tupman observing at Cookham, near Maidenhead,

Berks, reports the weather very cloudy on August 8, after nh.
34m. In one hour (ioh. 34m.—nh. 34m.) 13 meteors were
seen, of which all but 2 wqje Perseids. August 9 very clear,

,
and the sky watched from 9I1. 56m. to I2h. 5m., when 31

,

meteors were seen, including 28 Perseids and 3 Cygnids.
August 10—watch sustained from 9h. 5m. to ioh. 43m., when
15 or 16 Perseids were noted, and a few other small meteors.
Sky clouded up at ioh. 43m. August 11 cloudy. Partly clear

at ioh. 55m., and 3 Perseids observed, hut at nh. 9m. it again
became overcast, and prevented further observation. The radiant
point derived from a number of very accurately observed paths
on August 9 was at 44

0 + 56°, with indications of a sub-radiant
4° higher in declination.

The Rev, G. T. Ryves, of Stoke-on-Trent, writes as
follows i—

“August 8—ioh. to nh.—19 meteors seen, of which not more
than 10 or 11 were Perseids. Soon after nh. clouds formed,
and interrupted further watching.

August 9, 9b. 45m. to ixh,, 65 meteors seen.

„ nh. to I2h. 45m., 30 meteors seen.

“ From 80 to 85 were Perseids. The falling off in numbers
after ilh. is only apparent, as up to that time I had been
assisted by two pairs or eyes, and owing to my defective sight

many of the smaller meteors would have escaped me afterwards,

“August 10, 9h. 30m. to nh, 30m., 120 meteors seen.

Nearly all of these were Perseids. During the whole of this

period I was assisted by the two young observers above alluded
to. Several brilliant meteors were recorded. On August 9,
ish. 25m., one was imperfectly Been in the Milky Way near
horizon, in S.W., moving about S.W," This is obviously the
same as one described at Bristol at I2h. 23m. the same night.

Another was seen by Mr. Ryves at I2h. 35m., August 9,
moving very slightly west of, and parallel to, the stars d and
7 of Cygnu8, and at nh. 2m., August 10, a fine meteor shot
towards Aqvula, the end point being noted slightly below and
west of Altair. These meteors were evidently Perseids, though
Mr. Ryves saw only a small proportion of brilliant meteors. He
remarks t “The most noticeable feature in this year’s display has

been the great falling off in the avenge brightness of the meteors

aa.compared with former yews. Of the 240 meteors seen here

not more than a dozen were such as would hive attracted the

attention of any one but trained observers, the meat majority
requiring rather exceptionally keen eyes to detect them at aU."

Mr. Cornish, at Debeoham, Suffolk,
«
gives the following

summary of watches between August 1 and 12 :

—

August x, ioh. 15m. to xxh. 40m.
9, xoh. to xxh
9. xoh. 40m. to xxh.
xx, 9b. 48m. to xxh. 38m.
19, 9h. 3m. to gh. 33m. ...

Meteors.
13
93

ll

Observers.
V. Cornish
H. Heather
V. Cornish

4

V. Cornish
H. Heather

On the nth no less than 24 were noted during the first half-,

hour's observation. The sky was ^partly cloudy after Ilh. A
1st mag. stationary meteor was seen at 348$ - 23 on August 4,
at I3h. 48m. On August 9, ioh. 23m., a meteor » Sirius diet
from o° + 37

0
to 349

0 + 28°, and it appears to be identical with
a fine meteor registered by Mr. Ryves at Stoke-on-Trent,
August 9, ioh. 25m., path from a Andromedzc to a PegasL
Mr. Cornish remarks that “ the recent display of Perseids waa
not equal to that of last year, even supposing the circumstances
to have been as favourable." It must be remembered, however,
that on the all-important night of August 10 few observations
could be obtained, owing to the generally unfavourable state of
the sky, and that under these conditions a comparison cannot
fairly be instituted. Mr. Corder estimated the horary rate of
Perseids as 40 per hour on the 10th ; and at Bristol, where the
stars could only be seen in dim outline through the fog-laden
atmosphere, the number actually counted at an early period of
the night was 28 per hour. This compares favourably with the
last successful observation of this shower obtained by the
writer in 1877, when, with a perfectly clear sky, 57 Perseids
were noted between 9jh. to nh., » 38 per hour. Making
allowance for the difference of weather, the recent display,
though it cannot be regarded as in any way exceptional, may
yet be classed as a fairly active return of the shower ; and it is

fortunate that on the several nights immediately preceding *nA
following the 10th, the state of the sky allowed its progress to
be traced with unusual distinctness.

The Rev. S. J. Johnson, at Abbenhall Rectory, Mitcheldean,
Glos., saw 20 meteors during an hour’s watch (ioh. 57m. to
nh. 57m.) on August 9. The following night there was much
cloud about at times, especially in the eastern sky, so that only
16 meteors were seen between ioh. 3m. and ilh. 3m. On the
nth the night was very clear, and 12 meteors seen between ioh.
and iih. Mr. Johnson gives a list of the brighter meteors,
which includes several nearly equal to Jupiter, and many 1st
magnitude.
The night of the 9th appears to have been very favourable

at all stations, and more shooting-stars were seen on that date
than on the 10th, when the sky was in part overcast. On the
nth there was a very evident falling-off in the number of
meteors observed at Chelmsford and Bristol, the horary rate of
apparition of the Perseids being noted as 17 at both places.

The following night it had fallen to 8, and on the 13th to 5, as
derived from observations at Bristol, and the absolute cessation
of the shower was evidently near at hand.

W. F. Denning

INTERNATIONAL METEOROLOGY
'T'HE International Meteorological Committee appointed by

the Congress of Rome held its first meeting at the Obser-
vatory, Berne, from the 9th to the 12th ultimo. All the
members of the Committee, nine in number, were present
Their names are as follows :

—

Prof. H. Wild (president), Mr. R. H. Scott (secretary).

Professors Buys Ballot and Cantoni, Capt. de Brito Capello,
Professors Hann, Mascart, and Mohn, and Dr. Nenmayer.
The following is a brief notice of the most interesting results of
the meeting :

—

The International Comparison ofStandard Instruments,—The
original scheme for this undertaking was based on the suppo-
sition that thirty-six European observatories would take pert in
it, each paying a contribution of about 15/. The mijnfofr qfr
acceptances of the proposal up to the date of the meetfagipiut
however, insufficient to justify the Committee in
the comparison, and it was therefore determined to reoosi^^3
each country to carry out a careful comparison of Jts 4
standard instruments with those of neighbouring r

—

*

The International Simultaneous Observations*—
recently made by the Chief Signal Office, Washington, !
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meteorological influences affecting the culture of the vine. In

1838 he published the results or an elaborate research on the

principles underlying the value of a rotation of crops. He
determined by analysis the composition! both organic and in*

otvanic. of the manures applied to the land, and of the crops

halted. In his treatment of the subject he evinced a dear

perception of the most important problems involved in such an

inquiry ; some of which! with the united labours of himself and

many other workers, have scarcely yet received an undisputed

solution.

Thus, in the same year (1838), he published the results of an

investigation on the question whether plants assimilate the free

or uncombined nitrogen of the atmosphere ; and although the

analytical methods of the day were inadequate to the decisive

settlement of the point, his conclusions were in the main those

which much subsequent work of his own, and much of others

also, has served to confirm.

The foregoing brief historical sketch is sufficient to indicate,

though but in broad outline, the range of existing knowledge on
the subject of agricultural chemistry prior to the appearance of
Liebig’s memorable work in 1840. It will be seen that some
very important and indeed fundamental facts had already been
established in regard to vegetation, and that Boussingault had
not only extended inquiry on that subject, but he had brought
his own and previous results to bear upon the elucidation of long
recognised agricultural practices. There can be no doubt that
the data supplied by his researches contributed important
elements to the basis of established facts upon which Liebig
founded his brilliant generalisations. Accordingly, in 1841,
Dumas and Boussingault published jointly an essay which after*

wards appeared in English under the title of “The Chemical
and Physiological Balance of Organic Nature ;

” and in 1843
Boussingault published a larger work, which embodied the
results of many of his own previous original investigations.

The appearance of Liebig's two works, which were contribu-
tions made in answer to a request submitted to him by the
committee of this Section of the British Association, constitute a
very marked epoch in the history of the progress of agricultural
chemistry. In the treatment of his subiect he not only called to
his aid the previously existing knowledge directly bearing upon
it, but he also turned to gooc£account the more recent triumphs
of organic chemistry, many of which had been won in his own
laboratory. Further, a marked feature of his expositions was the
adoption of what may be called the statistical method—I use the
word statistical rather than quantitative, as the latter expression
has its own technical meaning among chemists, which is not
precisely what I wish to convey.
The discussion of the processes of fermentation, decay, and

putrefaction, and that of poisons, contagions, and miasms, con-
stituted a remarkable and important part of Liebig’s first report.

It was the portion relating to poisons, contagions, and miasms,
that he presented to this Section as an instalment, at the meeting
of the Association held at Glasgow in 1840. It was in the
chapters relating to the several subjects here enumerated that he
developed so prominently his views on the influence of contact
In inducing chemical changes. He cited many known transfor-
mations, other than those coming under either of the heads in
question, in illustration of his subject ; and he discussed with
great clearness the different conditions occurring, and the dif-

ferent results obtained, in various processes—such as the different

modes of fermenting beer, the fermentation of wine from dif-

ferent kinds of grapes, the production of acetic acid, &c. As
Is well known, he claimed a purely chemical explanation for the
phenomena involved in fermentation. He further maintained
that the action of contagions was precisely similar. In his latest

writings on the subject (in 1870) he admits some change of view

;

jbut it 3s by no means easy to decide exactly how much or how
Uttle qf modification he would wish to imply.

Liebig’s second report, presented at the meeting of this Asso-
ciation in 1842, and published under the title of “ Animal
Chemistry, or Organic Chemistry in its Applications to Physio-
Ic^jy and Pathology," perhaps excited even more attention than

fyf first ; and, probably from the manner as much as from the
nutter, aroused a great deal of controversy* especially among
fhpiobgists and physicians* Liebig was severe upon what he
oopmtared to be a too exclusive, attention to morphological
characters 4n physiological research, and at any rate too little

attention tp chemical phenomena, and, so far as these were
bttltigated, an inadequate treatment of the subject according to

itrjety quantitative methods.

Omitting the fat which the carnivora might receive in the
animals they consumed, he stated the characteristic difference

between the food of carnivora and herbivora to bin that the
former obtained the main proportion of their respiratory mate-
rial from the waste of tissue ; whilst the latter obtained * large

amount from starch, sugar, &c. These different conditions of
life accounted for the comparative leanness of carnivora and
fatness of herbivora.

He maintained that the vegetable food consumed by herbivora
did not contain anything like the amount of fat which they
stored up in their bodies ; and he showed how nearly the com-
position of fat was obtained by the simple elimination of so
much oxygen, or of oxygen and a Uttle carbonic acid, from the
various carbohydrates* Much less oxygen would be required to
be eliminated from a quantity of fibrine, &c. f containing a given
amount of carbon, than from a quantity of carbohydrates con-
taining an equal amount of carbon. The formation of fatty

matter in plants was of the same kind ; it was the result of a
secondary action, starch being first formed from carbonic add
and water.

He concluded from the facts adduced that the food of man
might be divided into the nitrogenised and the non-nitrogenised

elements. The former were capable of conversion into blood, the

latter incapable of such transformation. The former might be
called the plastic elements of nutrition, the latter elements of
respiration . From the plastic elements, the membranes ana
cellular tissue, the nerves and brain, cartilage, and the organic

part of bones, could be formed ; but the plastic substance must
be received ready-made. Whilst gelatine or chondrine was
derived from fibrine or albumen, fibrine or albumen could not

be [reproduced from gelatine or chondrine. The gelatinous

tissues suffer progressive alteration under the influence of oxygen,
and the materials for their rc-formation must be restored mom
the blood. It might however be a question whether gelatine

taken in food might not again be converted into cellular tissue,

membrane, and cartilage, in the body.
Apparently influenced by the physiological considerations

which have been adduced, and notwithstanding in some passages
he seemed to recognise a connection between the total quantity
of oxygen inspired and consumed and the quantity of mechanical
force developed, Liebig nevertheless very prominently insisted

that the amount of muscular tissue transformed—the amount of
nitrogenous substance oxidated—was the measure of the force
generated. He accordingly distinctly draws the conclusion that
the requirement for the azotised constituents of food will be
increased in proportion to the increase in the amount of force
expended.

It will be obvious that the question whether in the feeding of
animals for the exercise of mechanical force, that is. for their

labour, the demands of the system will be proportionally the
greater for an increased supply of the nitrogenous or of the non-
nitrogenous constituents of food, is one of considerable interest

and practical importance. To this point I shall have to refer

further on.

So far, I have endeavoured to convey some idea of the state of

knowledge on the subject of the chemistry of agriculture prior to

the appearance of Liebig’s first two works bearing upon it, and
also briefly to summarise the views he then enunciated in regard

to some points of chief importance. Let us next try to ascertain

something of the influence of his teaching.

Confining attention to agricultural research, it maybe observed
that about the year 1843, that is very soon after the appearance
of the works in question, there was established the Ghemico-
Agricultural Society of Scotland, which was, I believe, broken
up, after it had existed about five years, because its able chemist,

the late Prof. Johnston, was unable to find a remedy for the
potato disease. Shortly after this, the Highland and Agricultural

Society of Scotland appointed a consulting (chemist; somewhat
later the Royal Agricultural Society of England did die ‘MOM

:

and later still followed the Chemico-Agricultural Society at
Ulster. Lastly, the very numerous "Agricultural Experimental
Stations ” which have been established, not only in Germany,
but in most Continental States, owe their origin direfilly C&'Cfep

writings, the teachings, and the influence of Liebig. Themo**-

ment seems to have originated in Saxony, where StiSekhard&CM
already stimulated interest In the subject by his lecture* modSAi
writings. After some correspondence, in i85<^ipbsCsecs#^jb
late Dr. Crocfas and others on the one sideband tbeCftmajttint
on the other, the first so-called u
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tkm H was established at Mochern, near Leipzig, in 1851-52. In

1877 the twenty-fifth anniversary of the foundation of that insti-

tution was celebrated at Leipzig, when an account (which has

since been published) was given of the number of stations then
existing of the number of chemists engaged, and of the subjects

which had been investigated. From that statistical statement
we learn that in 1877 the number of stations was 122.

Besides these stations on the Continent of Europe, the United
States are credited with one, and Scotland also with one.
Each of these stations is under the direction of a chemist,

frequently with one or more assistants. One special duty of

most of them is what is called manure- or seed- or feeding-stuff-

control; that is, to examine or analyse, and report upon such
substances in the market, and it seems to have been fonnd to the

interest of dealers in these commodities to submit their proceed-

ings to a certain degree of supervision by the chemist of the

station of their district.

But agricultural research has always been a characteristic

feature of these institutions. It is stated that the investigation

of soils has been the prominent object at 16 of them, experi-

ments with manures at 24, vegetable physiology at 28, animal

physiology and feeding experiments at 20, vine culture and wine
making at 13, forest culture at 9, and milk production at II.

Others, according to their locality, have devoted special attention

to fruit culture, olive culture, the cultivation of moor, bog, and
peat land, the production of silk, the manufacture of spirit, and
other products.

Nor does this enumerations of the institutions established as the

direct result of Liebig’s influence, and of the subjects investigated

nnder their auspices, complete the list either of the workers
engaged, or of the work accomplished in agricultural research.

To say nothing of the labours or Boussingault, which commenced
some years prior to the appearance of Liebig’s first work, and
which are fortunately still at the service of agriculture, important
contributions have been made by the late Professors Johnston
and Anderson in Scotland, and in this country both by Mr.
Way and Dr. Voelcker, each alike in his private capacity, and
in fulfilment of liis duties as Chemist to the Royal Agricultural
Society of England. Nor would it be fair to Mr. Lawes (who
commenced experimenting first with plants in pots, and after-

wards in the field, soon after entering into possession of his
property in 1834, and with whom I have myself been associated
since 1843), were I to omit in this place any mention of the
investigations which have J>een so many years in progress at

Rothamsted.
So mneb for the machinery ; but what of the results achieved

by all this activity in the application of chemistry to agriculture ?

The more I have looked at the subject with the hope of treating

it comprehensively, the more I have been impelled to substitute

a very limited plan for the much more extended scheme which I

had at first hoped to be able to fill up. I propose then to con-
fine attention to a few special points, which have either some
connection with one another, or to which recent results or

discussions lend same special interest.

First as to the sources and the assimilation of the carbon, the

hydrogen, and the oxygen of vegetation. From the point of

view of the agricultural chemist, the hydrogen and the oxygen
may be left out of view. For, if the cultivator provide to the

plant the conditions for the accumulation of sufficient nitrogen

and carbon, he may leave it to take care of itself in the matter
of hydrogen and oxygen. That the hydrogen of the carbo-
hydrates is exclusively obtained from water, is, to say the least,

probable; and whether part of thrir oxygen is derived from
carbonic acid, and part from water, or the whole from either of
theses will not afreet his agricultural practice.

With regard to the carbon, the whole tendency of subsequent
observations is to confirm the opinion put forward by Dr.
Saussure about the commencement of the century, and so forcibly
insisted upon by Liebig forty years later—that the greater part,
if not the whole of it, is derived from the carbonic add of the
atmosphere. Indeed, direct experiments are not wanting—those
of Moll, for example—from which it has been concluded that
plants do not even utilise the carbonic add which they may take
up from the soil by their roots. However this may be, we may
safely conclude that practically the whole of the carbon which
it u the object of the cultivator to force the plants he grows to

ttP « teived from the atmosphere, in which it exists in
proportion, but nevertheless large actual,

at» constantly renewed amount
Judging from the more recent researches on the point, it would

seem probable that the estimate of one part of carbon, as car-

bonic acid, in 10,000 of air, is more prooably too high than too
low as an estimate of the average quantity in the atmosphere of
our globe. And, although this corresponds to several times
more in the column of air resting over an acre of land than the

vegetation of that area can annually take up, it represents an
extremely small amount at any one time in contact with the

growing plants, and could only suffice on the supposition of a
very rapid renewal accomplished as the result, on die one hand,
of a constant return of carbonic acid to the atmosphere by com-
bustion and the respiration of animals, and, on the other, of a

constant interchange and equalisation among the constituents of

the atmosphere.
It will convey a more definite idea of what is accomplished by

vegetation in the assimilation of carbon from the atmosphere if I

give, in round numbers, the results of some direct experiments
made at Rothamsted, instead of making general statements

|

merely.
In a field which has now grown wheat for thirty seven years

in succession there are some plots to which not an ounce of
carbon has been returned during the whole of that period. Yet,
with purely mineral manure, an average of about 1,000 pounds
of carbon is annually removed from the land ; and where a given
amount of nitrogenous manure is employed with the mineral
manure, an average of about 1,500 pounds per acre per annum
more is obtained; in all an average of about 2,500 pounds of
carbon annually assimilated over an acre of land without any
return of carbonaceous manure to it.

In a field in which barley has been grown for twenty-nine

years in succession, quite accordant results have been obtained.

There smaller amounts of nitrogenous manure have been em-
ployed with the mineral manure than in the experiments with
wheat above cited ; but the increase in the assimilation of carbon
for a given amount of nitrogen supplied in the manure is greater

in the case of the barley than of the wheat.
With sugar-beet again, larger amounts of carbon have been

annually accumulated without the supply of any to the soil, but

under the influence of a liberal provision of both nitrogenous and
mineral manure, than by cither wheat or barley.

Lastly, with grass, still larger amounts of carbon have been
annually accumulated, without any supply of it by manure.
Many experiments have been made in Germany and elsewhere,

to determine the amount of the different constituents taken up
at different periods in the growth of various plants. But We
may refer to some made at Rothamsted long ago to illustrate

the rapidity with which the carbon of our crops may be
withdrawn from the atmosphere.

In 1847 we carefully took samples from a growing wheat crop

at different stages of its progress, commencing on June 21, and
in these samples the dry matter, the mineral matter, the nitrogen,

&c. f were determined. On each occasion the produce of two
separate eighths or sixteenths of an acre was cut and weighed,

so that the data were provided to calculate the amounts of the

several constituents which had been accumulated per acre at

each period. The result was that, whilst during little more than

five weeks from June 21 there was comparatively little increase

in the amount of nitrogen accumulated over a given area, mdre
than half the total carbon of the crop was accumulated during

that period.

I should say that determinations of carbon, made in samples

of soil taken from the wheat-field at different periods during

recent years, indicate some decline in the percentage of carbon

in the soils, but not such as to lead to the supposition that the

soils have contributed to the carbon of the crops. Besides the

amount of carbon annually removed, there will of course be a

further accumulation in the stubble and roots of the crops ; and

the reduction in the total carbon of the Boil, if such have retilly

taken place, would show that the annual oxidation within the

soil is greater than the annul gain by the residue ofthe crops.

Large as is the annual accumulation of carbon from the atmo-

sphere over a given area in the cases cited, it is obvious that the

quantity must vary exceedingly with variation of cltemtil cqjjjfc

tions. It is, in fact, several times as great in the case of tnOfmfcl

vegetation—that of the sugar-cane, for example. And not only

is the 'greater part of the assimilation accomplished within a

comparatively small portion of the yeer (varying of course

according to the region)* hut the action Is Banted to the houfiof

daylight, whilst during darkness there !* rather loss than gate.

But it is remarkable that whilst the accumulation of cm***,

the chief gain of solid material, takes place under the influence
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of light, cell-division, cell-multiplication, increase in the structure

of the plant, in other words, what, as distinguished from assimi-

lation, vegetable physiologists designate as growth, takeB place,

at any rate chiefly, during the night j and is accompanied, not

with the taking up of carbonic acid and the yielding np of

oxygen, but with the taking up of oxygen and the giving up of

acid. This evolution of carbonic acid during darkness

must obviously be extremely small, compared with the converse

action during daylight, coincidentally with which practically the

whole of the accumulation of solid substance is accomplished.

But as the product of the night action is the same as in the

respiration of animal this is distinguished by vegetable physio-respiration or animals, this is distin

legists as the respiration of plants.

I suppose I shall be considered aI suppose I shall be considered a heretic if I venture to suggest

that it seems in a sense inappropriate to apply the term growth
to that which is associated with actual loss of material, and that

the term respiration should be applied to so secondary an action

as that as the result of which carbonic acid is given off from the

plant. It may, I think, be a question whether there is any
advantage in thus attempting to establish a parallelism between
animal and vegetable processes ; rather would it seem advanta-
geous to i'keep prominently in view their contrasted, or at any
rate complementary characteristics, especially in the matter of
the taking up of carbonic acid and the giving up of oxygen on
the one hand, and the taking in of oxygen and the giving up of
Carbonic acid on the other.

But it is obvious that in latitudes where there is comparatively
Continuous daylight during the periods- of vegetation, the two
actions—designated respectively assimilation and growth—must
go on much more simultaneously than where there is a more
marked alternation of daylight and darkness. In parts of Nor-
way and Sweden, for example, where during the summer there
is almost continuous daylight, crops of barley are grown with
only from six to eight weeks intervening from seed-time to

harvest. And Prof. Schiibeler, of Christiania, after making
observations on the subject for nearly thirty years, has recently
described the characteristics of the vegetation developed under
the influence of short summers with almost continuous light.

He states that, after acclimatisation, many garden flowers in-

crease in size and depth of colour
;
that there is a prevailing

tinjge of red in the plants in the fields ; that the aroma of fruits

is increased, and their colour well developed, but that they are
deficient in sweetness ; and that the development of essential

oils in certain plants is greater than in the same plants grown in

ether latitudes. Indeed he considers it to be an established fact

that light bears the same relation to aroma as heat does to

sweetness.

In connection with this question of the characters of growth
under the influence of continuous light, compared with those
developed with alternate light and darkness, the recent experi-

ments of Dr. Siemens on the influence of electric light on
vegetation are of considerable interest.

In one series of experiments he kept one set of plants entirely

in the dark, a second he exposed to electric light only, a third
to daylight only, and a fourth to daylight and afterwards to
electric fight from 5 to n p.m. Those kept in the dark acquired
a pale yellow colour, and died ; those exposed to electric light
only maintained a light green colour, and survived

; those exposed
to daylight were of a darker green colour, and were more vigo-
rous; and, lastly, those submitted to alternate daylight and
electric light, and bnt a few hours ofdarkness, showed decidedly
greater vigour, and, os he says, the green of the leaf was of a
dark rich hue. He concluded that daylight was twice as effec-

tive as electric light ; but that, nevertheless, “electric light was
dearly sufficiently powerful to form chlorophyll and its deriva-
tives m the plants.”

In a second series of experiments one group of plants was
exposed to daylight alone; a second to electric light during
eleven ‘hours of the night, and was kept in the dark during
the day; and a third to eleven hours day, and eleven hours
electric light The plants in daylight showed the usual healthy
appearance ; those in alternate electric light and darkness were
tor the most part of a lighter colour ; and those in alternate

daylight and electric light far surpassed the others in darkness
of men and vigorous appearance generally.

I have carefully considered these general descriptions with a
vifw to their bearing on the question whether the character!

developed under the influence of electric light, and especially

thee* under the influence of almost continuous light, are more
those aarimiUrinm or of growth; but I have not

been able to come to a decisive opinion on the point. From
some conversation I had with Dr. Siemens on the subject, I
gather that the characteristics were more those of dark colour
and vigour than of tendency to great extension in size. The
dark green colour we may suppose to indicate a liberal produc-
tion of chlorophyll ; but if the depth of colour was more than
normal it might be concluded that the chlorophyll had not
performed its due amount of assimilation work. In regard to
this point attention may be called to the fact that Dr. Siemens
refers to the abundance of the blue or actinic rays in the electric
arc, conditions which would not be supposed specially to favour
assimilation. On the other

t
hand, the vigour, rather than

characteristic extension in size, would seem to indicate a limita-

tion of what is technically called growth, under the influence of
the almost continuous light.

Among the numerous field experiments made at Rothamsted,
we have many examples of great variation in depth of green
colour of the vegetation growing on plots side by Bide under
known differences as to manuring; and we have abundant
evidence of difference of composition, and of rate of carbon-

assimilation, coincidently with these different shades of colour.

One or two instances will strikingly illustrate the point under
consideration.

The point of special interest is, however, that all but identi-

cally the same amount of nitrogen has been taken up by the

herbage growing with the deficiency of potass as by that with
the continued supply of it. The colour of the vegetation with
the deficiency of potass has been very much darker green than
that with the full supply of it.

An equal amount of nitrogen was taken up in both cases,

chlorophyll was abundantly produced, but the full amount of

carbon was not assimilated. In other words, the nitrogen was
there, the chlorophyll was there, there was the same sunlight for

both plots ; but the assimilation-work was not done where there
was not a due supply of potass.

It may be stated generally that, in comparable cases, depth of

green colour, if not beyond a certain limit, may be taken to

indicate corresponding activity of carbon assimilation ; but the
two instances cited are sufficient to show that we may, so far as

the nitrogen, the chlorophyll, and the light are concerned, have
the necessary conditions for full assimilation, but not correspond-
ing actual assimilation.

It cannot, I think, fail to be recognised that in these consider-
ations we have opened up to view a very wide field of research,

and some of the points involved we may hope will receive
elucidation from the further prosecution of Dr. Siemens's ex-

periments. He will himself, I am sure, be the first to admit
that what he has already accomplished has done more in raising

than in settling important questions. I understand that he pro-
poses to submit plants to the action of the separated rays of his

artificial light, and the results obtained cannot fail to be of much
interest. But it is obvious that the investigation should now
pass from its present initiative character to that of a strictly quan-
titative inquiry. We ought to know not only that, under given

conditions as to light, plants acquire a deeper green colour, and
attain maturity much earlier than under others, but how much
matter is assimilated in each case, and something also of the

comparative chemical characters of the products. As between
the action of one description of light and another, and as

between the greater or less continuity of exposure, we ought to

be able to form a judgment whether the proper balance between
assimilation on the one hand, and growth and proper maturation

on the other, has been attained ; whether the plants have taken
up nitrogen and mineral matter and produced chlorophyll in a
greater degree than the quantity and the quality of the light have
been able to turn to account ; or whether the -conditions as to

light have been such that the processes of transformation and
growth from the reserve material provided by assimilation have
not been normal or have not kept pace with the production el
that material.

But one word more in reference to Dr. Siemens' results and
proposed extension of his inquiries. Even supposing that by
submitting growing crops to continuous light by the aid of the
electric light during the night, they could he brought to,maturity
within a period shorter than at present approximated In pcopor-
ties to the increased number of hours of exposure, the estimates
of the cost of illuminating the v^ptattan of an tore of butdoar-
tainly do not seem to hold put any hope that agriculture is^tkflf
to derive benefit from such an application of scUnoa totti neMi
If, however, the characters of growth and of rimfe
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wove (0 be suitable for the requirements of horticultural pro-

of luxury and high value, it may possibly be otherwise with

such productions.

The above considerations obviously suggest the question

:

What is the office of chlorophyll in the processes of vegetation?

Is it, as has generally been assumed, confined to effecting, in

some way not yet dearly understood, carbon assimilation, and,

this done, its function ended ; or is it, as Pringsheim has recently

suggested, chiefly of avail in protecting the subjacent cells and
their contents from those rays of light which would be adverse
to the secondary processes whidi have been distinguished as

growth?
Appropriate as it would seem that I should attempt to lay

before you a risumi of results bearing upon the points herein

involved, 10 numerous and so varied have been the investigations

which have been undertaken on the several branches of the

question in recent years, that adequately to discuss them would
occupy the whole time and space at my disposal. I must there*

fore oe content thus to direct attention to the subject, and pa^s

on to other points.

(To be continued.)

THE BRITISH ASSOCIATION
REFORTS

Report on the Tertiary Flora of the Basalts of the North oj

Ireland
,
by Mr. W. H. Baily.—Described the plants of Miocene

deposits, consisting of variegated marls, resting on a leaf-bed

near Glen&rm. Amongst the plants were Sequoia couttsia
, S.

lyclli, Fagus ckucalium, Nyssa omithobroma
, Aralis broivnia

,

Fraxinus guillelma. These and others have been drawn and
described.

Report on the Viviparous Nature ofthe Ichthyosauri
, by Frof.

H. C. Seeley.—Dr. Channen Fierce had formerly described a
specimen of Ichthyosaurus in the Museum at Bristol which
he considered contains a foetus in the act of coming into the
world, which view is supported by Prof. Seeley, who showed,
reasoning by the analogy of the stomach of a crocodile, it was
impossible that this animal could have swallowed a smaller
ichthyosaurus, and its remains been retained in the stomach
in a 'perfect Jfonn, and alludes to the spiral structure of the
coprolite, pointing to a small intestine, and thought it is im-
possible that the animal could have passed through them in

the process of digestion; and alluded to the fact that all

German specimens show the head of the smaller projecting
towards the tail of the larger, though the reverse is the case in a
specimen at Madrid. But in Tubingen the most perfect speci-

mens occur, in which the smaller animals are found lying 1 com-
pletely preserved between the ribs of the parent animal ; though,
he suggests, in all cases viviparous characters may not have
obtained in all forms of ichthyosauri.

TheSixth Report ofthe Underground Water Committee was read
by Mr. De Ranee, who pointedjout that the watershed separating
the basins of the Thames and Eastern Counties from those of the
Humber and the Severn also divides the area of heaviest rainfall

on the Palaeozoic rocks, which are nearly all impermeable, from
those of Secondary age, receiving a rainfall of about 30 inches.
West of this line, with the exception of the Trias, no Secondary
rocks occur. In Lancashire, Cheshire, and the Midlands the
Triassic Sandstones absorb about one-third of the rainfall, giving
a daily average of 400,000 gallons to each square mile of country :

wells in these rocks are capable of drawing on several square
miles, and in suitable situations of yielding from 2 to 3 million
gallons per day. The discovery of the Manchester coalfield
beds at Winwick, near Warrington, under the New Red Sand-
stone, at a depth of only <40 feet, was described. He re-
ferred to the position of the New Red boring at Bootle, for the
Liverpool Corpoiation water supply, as very badly chosen, being
close to one of the existing wells. He then showed the gradual
attenuation in thickness of the Bunter Sandstones, in a southerly
direction, against the old Palaeozoic axis, ranging from the
Belgian coalfield to the Mendips.

on the Present State of our Knowledge of the Crustaeei
F-R.S.—This is Part v. of the Report, a

n

^^ objects of fecundation, respiration, and the grec

SECTION A.—Mathematical and Physical

Improved Apparatus for the Objective Estimation of Asiig-

matism, by Tempest Anderson, M.D., B.Sc.—Astigmatism
has been defined as that condition of the eye in which refraction

is unequal in the different meridians. In order to obtain 'suitably

spectacles for correcting this defect, it is necessary to know
accurately the focal adjustment of the meridians or maximum
and minimum curvature, whence the focal lengths of glasses,

generally either cylindrical or cylindrical on one side ana
spherical on the other, are readily calculated. Many plans have
been adopted for determining this ; some subjective, depending

on observations made by the eye itself, and generally using a
point of light or a series of radiating lines as an object. From
their appearances when viewed at different distances, and with

lenses of different powers, the focal adjustment of the different

meridians is at last obtained.

The advantage of this group of methods is their theoretical

delicacy, as they work by judging of the perfection of certain

images refracted on the retina in a manner not very dissimilar

to tlial in which they are usually formed ; the practical disad-

vantage, that accurate observations are required from one who
has never been accustomed to make them. Hence objective

methods have been introduced. Their advantages are, substi-

tuting trained for untrained observation. Their disadvantages

—

1. The vessels of the retina and the optic nerves, which are
mostly employed as objects, are seldom m exactly the position

desirable for estimating the refraction in different meridians, and
are often at a different distance from the optical system of the
eye from that at which the sensitive layer of the retina lies.

2. They mostly require the optical defects, if any, and the

accommodation of the observing eye to be taken into account and
allowed for, thus introducing risk of error.

In the author’s two instruments, an image of a suitable object

thrown on the retina of the observed eye, is used as an object by
the observer, with the following advantages :

—

1. The patient's sensations may be entirely disregarded, or
only used as confirmatory.

2. The image used is necessarily at the retina, and not before

or behind it.

3. The accommodation or any defects in the refraction of the
observer’s eye docs not enter into the result, as the only function

of tliis eye is to observe the forniation of the image on the
retina.

In the first plan a lamp l is provided with a condensing
lens c, and a series of radiating wires w (supposed to be seen
edgeways in the figure), thus giving a bright field with black
lines on it.

The whole slides on a graduated bar Cr at the other end of
which is a convex lens y (4 and 10 dioptrics are the most con-
venient powers, i.e, 10 and 4 inch focus). Close to the lens,

and at an angle of 45
0
to its axis, is a plane mirror (m), which

reflects the rays at right angles to their former path. The
instrument is to be held so that this pencil of rays enters [the

observed eye, and when the wire screen is at the proper distance,

an image of it is formed on the retina. The mirror has the
centre left unsilvered, as in an ordinary ophthalmoscope, and has
a disk of correcting lenses behind it, to render the retina,

and the image on it, visible by the direct method. The ob-
served eye should have its accommodation relaxed by atropine.

The bar is so graduated that when an image of the whole
or part of the screen is sharp on the retina, the figure opposite
the screen expresses the refractive error of the meridian by whidi
the image is produced. Hence if the image of the whole screen
is seen to be equally sharp, the eye is known to be not astigmatic,

and the graduation given the number of dioptrics by which it is

myopic or hypermetropic. If the lines be not all sharp at once,
then the most distant point at which a distinct image of any
of the wires is formed on the retina gives the refractive error

of the meridian of minimum refraction (expressed in dioptrics),

and the point at which the line at right angles to this is best
defined gives that of, the meridian of maximum refraction. The
least of these gives the spherical element of the correcting lens
required for distant objects, and the difference between the two
gives that of the cylindrical part. The meridian of mayhffliin

refraction is that in which the line is visible when the wires are

at the greatest distance.

In the second plan the lamp, /, condensing lens, ct and wire
screen, w

r are similar, and only differ in else, the front lenity,
and mirror, m, are also similar, bot fhelarop and wires,$re
permanently fixed by a tube, so that the wires are accurately in*
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the principal focus of the front lens, y. By this means the rays

from the wires (or rather from the interval between them), after

refraction through the lens and reflection by the mirror, are

parallel. If received by an eye which is emmetropic, and with

Its accommodation relaxed, an image of the wires is formed on

the retina. The light radiating from the image passes out

through the optical system of the eye ; is
.

rendered parallel and

able to form an accurate image on the retina of an emmetropic

eye observing through the hole in the mirror.

If the observed eye be not emmetropic, it is only necessary to

Introduce lenses of different powers close in front of it, so as to

correct the rays both entering and leaving the eye. If the

refraction be the same in all meridians, the image of all the

wires is sharp with the same lens, and this lens is the one
required to correct the ametropia. If any astigmatism exists,

different lenses are required for rendering the images of the
different wires sharp.

The strongest and weakest of these are the measures of the

errors of refraction of the two principal meridians, andthe
difference of their numbers of dioptrics gives the cylindrical
element of the correcting glass required.

In this form of apparatus a disc of correcting lenses behind
the mirror is not required, as the single correcting lens near
the observed eye corrects the rays both entering and leaving
the eye.

For rapidly finding the proper lens a disk of lenses is used,

each a centimetre in diameter, and with intervals of one dioptric

;

a smaller disc is attached containing the quarter dioptrics, so

that by their combination intervals of one quarter of a dioptric

can be read—a depce of accuracy greater than the estimation is

generally susceptible of.

The proper lens being calculated, its spherical and cylindrical

elements are combined and put together before the eye. It it be
the correct one, all the lines arc seen sharp at the same time ;

if not, further examination is made.
The principal advantage of the first plan is that the adjustment,

being made by the motion of the wire screen, is continuous, and
correcting lenses are not required for measuring the refraction,

but only for rendering the retinal image visible ; its disadvanatge
that, as the rays are not parallel as they pass from the front lens,

past the mirror to the eye, it is necessary for the apparatus to be
very near, and at a determinate distance from the observed eye,

otherwise the readings of the scale are vitiated. This, however,
is not a serious objection.

In the second plan the rays in the corresponding position are

arallel, and the instrument can be held at any convenient
istance, say one or two feet from the observed eye, and the

observer can get a view of the cornea at the same time as he
views the image, so that he can estimate the refraction at

different points of the cornea.

It is hoped that this may eventually lead to the determination

of the refraction at different parts of conical cornea and other
eyes with irregular astigmatism, and the application of suitable

lenses to them.
Since writing the above, I find mention of an instrument by

Coccius Stimmel, with an optical arrangement on the same
plan as my second, bnt I have not heard of its being in use in

this country.

The makers are T, Cook and Sons, York.

SECTION D.—Biology

After Dr. Sclater hadread report of Socotra Committee,
Dr. J. B, Balfour gave a very interesting account of his visit

to the bland. The zoological and botanical collections have not
yet been examined by specialists, but are expected to yield

results of great interest. As not nearly sufficient time had
been allowed for a complete exploration of the island, which
is almost entirely unknown to Europeans, Dr. Balfour hoped
that another similar expeditionwould be organised ; but in that

case it should be earlier in the season than the last, which was
in the island during February and the early part of March.
During the latter part of the time the heat was too great for

it to be possible to do anything in the middle of the day.

Dr. Sclater mentioned that the ornithological collection indicated

distinct African affinities.

Further Remarks on the Mollusca of the Mediterranean
, by

}. Gwyn Jeffreys, LL.D., F.R.S.—This is a supplement to a
papprby the author, which was published in the Report of the

Aawodstion for 1878. Since that time many of the species

which ~weni supposed to be exclusively Mediterranean have been
discovered in the North Atlantic* The number of such Medi-

terranean species, which were given in the former paper, was 222.

In the present paper 41 of those species are enumerated] as

also Atlantic, thus reducing the number of exclusively Mediter-

ranean species to 181, and it was remarked that the Atlantic

nudibranchs and Cephalopods had not been completely worked
out, these anounting/to 58, and being included in the above
residue of 18 1.

On the Migration of Birds
, and Messrs. Brawn and Cor-

deaux's Method of obtaining Systematic Observations of the

same at Lighthouses and Lightships, by Prof. Newton, M.A.,
F.R.S. (Abstract).—Citing a passage from an article by
the Duke of Argyll (1Contemf . Rev., July, 1880, p. 1), the
author met with a direct denial the Duke’s assertion that

of *' the army of the birds ” it might be said that “ it cometh
not with observation,” pointing out that all we know of [the

migration of birds arises from observation, and all we do not

know from the want of it, remarking "also that if it were not
fjy observation we should not know that birds migrate at all,

and inquiring whether it is not by renewed observation alone
that we can hope to know more of their migratory movements.
The author then proceeded to describe briefly the nocturnal
passage of migratory birds as noticed by himself at Cambridge
for the past seventeen years, and urged the importance of simlar.
but more systematic observations bemg made at other’ statioins

Remarking upon the especial advantages of lighthouses and light-

ships for this purpose, he recounted the successful attempt made
in the autumn of 1879, with the sanction of the Trinity House
authorities and the Commissioners of Northern Lights, by Mr.
Harvie Brown and Mr. Cordeaux, to obtain a series of observa-

tions from the lighthouses and lightships on the coaBt of Scot-

land and the east coast of England, the results of which were
embodied in a Report (noticed in Nature, vol. xxii. p. 25), and
showed that returns were obtained from nearly two-thirds of the

English stations, and as regards the Scottish stations, from about
two- thirds on the west and one-half on the east coast, thus

proving the intelligent interest taken by the men employed.in the
inquiry. This single Report naturally did not throw any new
light on the subject, but it would be contrary to all experience if

a series of such reports would not, and he therefore strongly

urged the Association to countenance the renewed attempts wluch
Messrs. Brown and Cordeaux were making, and to encourage
with its approval them and their fellow-workers, the men of the
lighthouses and lightships, who could best answer the question
whether knowledge of “ the army of the birds ” and its move-
ments “cometh not with observation,”

On Anthropological Colour•Phenomena in Belgium and ritt-

where, by J. Beddoe, M.D., F.R.S.~In Germany, Switzerland,

and Belgium, through Governmental assistance, the colours of
the eyes and hair of all the children in the primary schoolshave
been observed and tabulated. The writer is very desirous that

our own officials should lend similar assistance to the Anthjgf^®
metric Committee of this Association. The results hltfcdi?

obtained have been of considerable importance, opd those $pr
Belgium are well Bhown in the monograph and maps'*ef jrarif,

Vanderkindere. These bring out a remarkable rnntiisftriljffiiii

the Flemish and the Walloon provinces of Belgium*
Strongly to prove the persistently hereditary iof

even such physical characters as the colour of

.

the iris.

'

1
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Pocket Registrator for Anthropological Purposes, by Fraud*

Galton, M.A., F.K.S,—The author exhibited a small instrument
a quarter of an inch thick, four inches long and one and three
quarters wide, furnished with five stops, each communicating by
a ratchet with a separate index arm that moves round its own
dial-plate. The registrator may be grasped and held unseen in
either hand with a separate finger over each stop. When any
finger is pressed on the stop below it, the corresponding index
arm moves forward one step. Guides are placed between
the stops to insure the fingers occupying their proper positions
when the instrument is seized and used in the pocket, or when it

is slipped inside a loose glove or other cover. It is possible by
its means to take anthropological statistics of any kind among
crowds of people without exciting observation, w hich it is other-
wise exceedingly difficult to do. The statistics may be grouped
under any number of headings not exceeding five. If it should
ever be thought worth while to use a registrator in each hand,
ten headings could be employed. The instrument that was
exhibited worked well, but it was the first of its kind, and might
be improved. It was made by Mr. Hawkesley, surgica Instru-

ment maker, 300, Oxford Street, London. The author also

drew attention to the ease with which registers may be kept by
pricking holes in paper in different compartments with a fine

needle. A great many holes may be pricked at haphazard close

together, without their running into one another or otherwise

making it difficult to count them afterwards. The mark is

indelible, and any scrap of paper suffices. The needle ought to

project a very short way out of its wooden holder, just enough
to perforate the paper, but not more. It can then be freely

used without pricking the fingers. This method, however,
requires two hands, and its use excites nearly as much observation

as that of a pencil.

Dr. Phene, F.S.A., F.R.G.S., read a paper On the Retention

of Ancient and Prehistoric Customs in the Pyrenees. He said

he could now repeat more confidently the peculiar features

which indicate beyond question that the customs of the Gallic

population of the South of France agreed, so far as they might
judge from their lithic monuments, with those who came farther

north and settled in Britain. On the crests and sides of the

mountains on both sides of the Pyrenees, i.e. in Spain and
France, are found sepulchral arrangements of stones somewhat
different to any distinctly recorded amongst our antiquities.

These consist of a number of circles adjoining each other ; in the

centre of each is a cist with an urn, having burnt bones, and
the form of the circle is that of a wavy or serpentine cross.

The quaint old customs of early Celtic life are kept np all along
the Pyrenees, but not in the towns, in the plains, or champagne
country. One of these, which he described last year as still

existing in Brittany, that of a wooden tally, in lien of a bill or
account, on which die baker marked by notches the number of
loaves he supplied, and which attracted the attention of the
President of the section last year, was also existent in the

Pyrenees. He purchased a baker’s bill at Perpignan a few
months ago, and though not so rustic as that of Brittany, it

approached more to our old Exchequer tally, and to the Welsh
stick of writing described in “Bardas,” as well as to some
elaborate and really wonderful calendars, still to be seen in the

Cheetham Museum at Manchester, than to the rustic tally of
Brittany. On crossing into Spain and prosecuting inquiries, he
found the serpent or dragon emblem everywhere prominent^ and
even learned that the Tarasque, the ceremony or which is per-

formed at Tarascon, in Provence, was a well-known dragon with
the Spanish people. He was told that, though used as a popular
diversion atjltes, it had always a religious meaning. At Luchon
living serpents are consumed in the flames. The youths of the
village had miniature cloven pines which they bum. These they
brandish while flaming, in serpentine curves, and cry loudly,
11

hilla-hilla "—pronounced “dla." But the Basque l often
stands for v, and if we used it here, we had the old classic cry of
the Bacchanals, who with serpents in their hands rushed about
wildly crying 41 Eva, eva." The place where these cries are
mostly practised has most remarkable sculptures of serpents.
After the burning of the pine a rush is madeby the more power-
ful, and the bunting embers carried off in their hands regardless
of pain. Pieces are then distributed to every household, and

religiously during the year, as was the custom with the
ancient Britons.
Mn Thomas Plunkett contributed a paper On em Ancient

found about Twenty-one Fed beneath the Suffice of
*** tn Coal Bog near Bohae, County Fermanagh*—

[Sept. 16, 1880

This interesting discovery consisted of the remains of two log
huts found in a primitive crannage. Flint implements, hind-
made pottery, ana other objects, but no metal or any kind, were
found in connection with the huts, which, the author was of
opinion, were formed before the age of bog pine, as no pine
occurred below the level of the site on which the huts stood.
The fact that twenty-one feet of dark, compact peat had grown
since the structures were formed was substantial evidence of their

great antiquity.

Prof. Dawkins remarked that this discovery did not stand
alone, but in connection with others showed that in various parts

of Ireland we might look for log houses 'in this way, pointing

back to a series of ancient wooden houses which belonged to the
Neolithic people.

Prof, Rolleston read papers On the Structure of Round and
Long Barrows

, his remarks being illustrated by a number of
diagrams. Premising that one of his objects was to preserve
barrows from being spoilt, and thus to prevent the destruction of
certain Jinks in the history of our species, he described the con-
struction of barrows which he had explored, and urged the abso-
lute necessity of very great care being exercised in such explora-
tion. Speaking of urn burials in round barrows, the Professor
briefly referred to the question of the cremation of bodies, and
the idea of it. Why did the people burn their dead ? He be-
lieved the idea was this—that all savage races, when they had to
deal with an enemy, [were exceedingly prone to wreak certain

ignominies on dead bodies. Burning the bodies put it right out
of the power of the enemy to do this, and the urn enabled people
to carry away their friends who were so burnt. In time of pesti-

lence it b came actually necessary for sanitary considerations to
bum the dead, and it was only in time of plague or war that we
found that cremation or burning became the order of the day,
and that was readily explicable by toe fact that men always did
what they could 011 the principle of least action, because burning
was a troublesome process. Any universality of burning was
explained by the fact that ancient 'history was simply one great
catalogue of plague and pestilence "and war and the like. Of
course he was an enemy to cremation, because it did a great deal
of harm, preventing us from knowing what -sort of people our
predecessors were. Prof. Rolleston chronicled the finding in a
barrow of the Bronze period of a man laid out at full length,

the general rule being that of burial in a contracted position.

As regarded the date to be assigned to these things, he might
give it as his opinion that no Roman ever used a bronze sword,
nor crossed swords with an enemy using a sword of that material.

As regarded the long barrows, that mode of burial stretched all

the way from Wales to the Orkneys, and in them was found not
a scrap of metal. His opinion was that toe idea of the construc-

tion of these barrows was taken from limestone mountain head-
lands projecting into the sea, such as might be seen by a little

trip in their immediate locality. The men lived in caves, and
toe idea for toe place of burial was taken from the place of
living, it being often found that a man made the house in which
he lived his burial-place.

A short discussion having taken place on Prof. Rolleston’s

paper, Dr. Schaafhausen, of Bonn, exhibited the Neanderthal
skull which was found in 1857, and which, he submitted, was not
the skull of an idiot, but of a man of toe lowest development.
Prof. Rolleston agreed that the man whose skull it was was not
an idiot, and said that the abnormal development in connection
with it consisted in the frontal ridges.

A paper by Miss A. W. Buckland On Surgery and Super-
stition in Aeolithic Times was read. Miss Buckland said it aad
been proved by toe late Dr. Broca that toe system of trepanning

prevailed In Neolithic times, and the paper was to snow the

extent of the practice, the superstitions associated with it, and
its connection with the use of cranial amulets. The surgical

operation known as trepanning consisted in making an opening

in the skull (chiefly of infants) in order to cure them of certain

internal maladies, and the individuals who survived were con-
sidered to be endowed with properties of a mystic character.

Dr. Broca stated that the custom died out with the introduc-

tion of bronze. Miss Buckland said the custom still existed

among toe South Sea Islanders, the Kabyles of Algoria,

the mountaineers of Montenegro. The other papers reed in this

department weret On Bushmen Crania, by Prof.Rolleston >

The Salting Mounds of Essesc, by^ Mr. H. Stapes \ The HittUes,

by Mr. W. St C. Boscxwen 5 Further Researches on the Jfre*

historic Relations of the Babylonian, Chinese, and Egyptian

Characters, and Languages, and Culture, by Mr. Hyde Clarke ;
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The Mountain Lapps, by Lieut. G. T. Temple ;
Note on a

Chilian Tumulus, by Mr. J. H. Madge ; and India the Home

of Gunpowder on Philological Evidence^ by Dr. Gustav Oppert.

SECTION E.—Geography.

The President read some letters of a very interesting character

from Mr. Joseph Thomson, received by the Royal Geographical

Society's East African Expedition. The following are passages

from this correspondence :

—

“Karema, or Musamwira, Lake Tanganyika,
14 March 27, 1SS0.

“ I have failed in my attempt to reach Jendwe by way of the

Lukuga and Kabuire. I left Kasenga (or Mtowa) on January

19, with all die confidence of a young lion which had not yet

known a reverse, and six weeks after I returned to the same
lace as meek as a lamb. From the very first I had great

ifficulties with the men, as they believed I was taking them to

Nanguema, where they would be eaten up. They tried every
means in their power to throw obstacles in my way and retard

my movements, two of them deserting near Meketo, and the
others threatening to do the same. For six days I continued my
courv e along the Lukuga, in spite of their opposition, but I was
then obliged to give in. It nows in a general west-north-west
direction to that place, and then about west into the great
westerly bend of the Congo, all the way through a most charming
valley, with hills rising from 600 to 2,000 feet in height. Above
the lake the current is extremely rapid, and quite unnavigable
for boats or canoes of any description, owing to the rapids and
rocks. From Makalumbi I crossed the Lukuga into Urua, and
struck south-west for the town of Kiyombo, who is the chief of
all the Warns on the eastern side of the Congo.” “ We reached
Mtowa on March 10, destitute of almost everything. To my
delight, however, I heard that Mr. Hore was expected every
day on his way by canoe to the south end of the lake. On the
23rd we started, crossed the lake to Kungwe, and reached
Karewa on the night of the 26th. As we neared the shore, we
were hailed by the jolly voice of Capt. Carter, whom we found
gun in hand and bursting with stories of his wonderful adven-
tures in sport and war, keeping us fixed on our seats all night
in his tent as he launched Jhem forth. We went over to

visit the Belgian international party at their temporary quarters

to-day. Capt. Carter had his elephant ready to take us across

the marsh. Karema is one of the most extraordinary places for

a station that could be found on the lake—a wide expanse of
marsh, a small village, no shelter for boats, only shallow water
dotted with stumps of rock, no room to be got, and natives

hostile ; far from any line of trade. The party have commenced
building forts and walls, digging ditches in regular military
fashion. At table there sat down an Englishman, an Irishman,
a Scotchman, a Frenchman, a Belgian, and a German, repre-

senting five expeditions, and you will doubtless be pleased to

learn mat of all these (thanks to yourself) the Scotchman, though
the smallest, and having to travel through entirely new country,
had been the most successful of all. After leaving Karema we
had a moderately good voyage across the lake to Jendwe, at
which we arrived on April jr “ Passing round the south end of
Tanganyika along the shore as far as the mouth of the Kilambo,
then striking about N.N.E. through Ulungu and Fipa, we
reached by easy ascents the town of Kapufi, situated in lat 8° S.
and long. 32* 25' E. Best of all, however, while at this place, I
had the honour to settle the problem of Lake Hikwa, or rather
Likwa, and give it some shape and place in our maps. It has
run itqelf in the hearsay accounts of successive (travellers into
various protoplasmic shapes, and, will-o'-the-wisp like, danced
about on the map to the tunes of various geographers. I, of
course, saw only a part of it, but from all I could gather it must
be from sixty to seventy miles in length and fifteen to twenty in
breadth. It lies two days east of Makapuli, in a deep depres-
sion of the Lambalamfipa Mountains. A large river called the
Mkafe, which rises in Kawendi, and which by its tributaries
drains the greater part of Khonongo and Fipa and all Mpimbwe,
fells into it I can almost say with certainty that it has no outlet,

certainly not any towards the west The Kilambo rises near
Kapufi. I was surprised and pleased to find that my bearings
and estimated distances, as laid down on my sketch map every
two days, had actually brought me within one or two miles of
Tabors as laid down by Speke and Cameron. I can hardly,

however, call it anything but a curious coincidence.”

The colleagues of Major Serpa Pinto in the Portuguese expe-
dition to West Central Africa (Capt. H. Capello and Lieut K.
Ivens) were warmly received in the Geographical Section. They
had thoroughly explored the elevatea watersheds of Bihe.
Major Serpa Pinto went on his famous journey towards Mozam-
bique, and Messrs. Capello and Ivens struck towards the north-
east, nearly reaching Congo. They descended the great tributary
of the Congo till they reached more than 6J° S. lat., where there
is a great forest-belt inhabited by tribes of hostile and ferocious
negroes. Not far from the shores of this river there dwells one
of the most powerful potentates of this part of Africa, but the
country is very unhealthy, and the people inferior in every
respect to the Highlanders of Bihe. The President and Sir
Henry Barkly and other members of the Section congratulated
the Portuguese on their renewed geographical enterprise, and
acknowledged in particular the indebtedness of geography to

the explorers, from one of whom (Lieut. Ivens) the Section had
heard an account of their travels.

Mr. Lawrence Oliphant described the results of bis recent

travels east of the Jordan, and particularly of his visits to

labyrinthine subterranean cities. The object of his visit was
described as that of selecting country for colonisation, and he
reported that there was much pasture, wooded, and arable land

capable of the highest degree of development.
Mr. Butler proposed a scheme for supplying pictorial aid to

geographical teaching. The travels of a Jersey gentleman, Mr.
W. Mesny (who was so useful to Capt. GUI in his journey across

China), up the Canton River, and Mr. Carl Bock's account
of his exploring expedition in Borneo for the Dutch-Indian
Government, were other subjects before this Section.

Col. Tanner read some interesting Notes on the Dara Nur
t

Northern Afghanistan
,
and its Inhabitants. He described the

inhabitants of the Dara Nur valley as differing little in appear-
ance from the Afghans. " Their features are softer, and they are
more trustworthy and less given to fanatical outbreaks than the
Pathan8, and though they continually fight among themselves,
they have never given us trouble in Afghanistan. The forts of
the Dara Nur were similar to those of the Jellalabad plain, and
the interior arrangement the same. The people stiU retain the
custom of sitting on stools, and, as a rule, are not at home when
squatting on the ground. Among the Kohistanis and Kafirs

stools are in general use.” Then foUowed a description of a
people residing in the upper part of this valley caUed the Chu-
gams. “ They live in the highest habitable parts of the Kund
range. East and west they are hedged in by the powerful race
of Safis, their hereditary enemies, and peace is seldom known
between them. The appearance of a Chugani is quite different

from that of an Afghan or a Dar Nuri. He is shorter in stature,

and has more pleasing features. The Chuganis are the only
Mohammedans I know who allow to the women perfect and un-
constrained freedom. Young and old, married and single, they
go about as they do in Europe, withont any of the false modesty
of the ordinary Indian and Afghan females. The wife of my
host and her daughters used to ask me every morning how I
fared, and became at last quite friendly. In one other place

only have I been allowed to converse without restraint witn the

women, and that was in a remote and wild part of the Brahti

country, where mollahs are unknown and the tenets of the

Prophet but imperfectly understood. The Chugani young
lady takes a pride in her appearance The town
of Aret is one of the most remarkable collections of houses
I have ever seen. It is built on the face of a very steep

slope, and the houses, of which there must be 600, are ranged
in terraces one above another. From the roof of one of the
lower ones I gazed with astonishment at a vast amphitheatre of
carved wood, there being in sight thousands of carved verandah
posts, and tens of thousands of carved panels, with which the
upper storeys of the houses are constructed. These panels,
which are arranged similarly to the shutters of Indian shops,
are ornamented with every conceivable variety of carved pat*
terns. The carving completely covered the woodwork of the
upper storey of every house From one of the numerous
native visitors I heard much about the Sami Kafirs, with whom
the Kordar Chuganis carry on much traffic. The little-known

'

people whom the Afghans are pleased to call Kafirs am
now Confined to a tract bounded on the north and north-
west by the Hindu-Kush, on the east by the
range, and on the south and south-west by the JGML
range, and by the Laghman. The tribes am rvrj jjntmn
rous, and speak many different languages. The great ti&fcof
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the K*tftwas live in a country sufficiently open and level to

admit of their becoming apod horsemen. The Samus number

some five or six hundred families, and live at the upper end of

the Pech Dara. They are described as a merry people, given

much to dancing, singing, music, and wine-bibbing. At their

meals they sit in a dime and eat sedately, and with dignity, the

silver wine goblet placed in a stand conveniently near being

passed round the company from time to time. They shake

bands in the English fashion. The women tie up the hair with

a silver band. Long massive silver chains presented by the

tribe are worn over the shoulders, of warriors who have
deserved well of their clan. Their religion is simple j the men
invoke the aid of their gods in battle, vowing offerings if they

are successful in the fight, and these offerings are stored up in

the temples. The Kafirs are being continually encroached upon
by the surrounding Afghans. Raids on a large scale ore con-

stantly made into then* mountain valleys, partly to secure the

women as slaves, and partly by fanatical Mohammedans on

religious grounds.”

A Visit to the Galapagos Islands in Jf.Af.S. “Triumph,

1880, by Capt. Markham. — Capt. Markham gives an

account of a visit he paid to the Galapagos Islands on board

H.M.S. Triumph, in the beginning cf the present year. 1116

Admiralty chart, compiled from a rough survey made nearly half a

century ago, is not veiy ^accurate, so that it was not safe for

a large ironclad like the Triumph to extend the cruise in the

numerous channels between the islands. Her visit was therefore

confined to Post Office Bay in Charles Island, and the paper

records the observations that were made during several inland

excursions.

The Galapagos Islands, being 600 miles from any other

land, have a peculiar fauna, and Capt. Markham devoted all

the time at his command to the collection of birds, skins, insects,

and shells. These specimens have been placed in the hands of

Mr. Salvin, and it is anticipated that they will form an addition

to our knowledge of the natural history of this isolated

archipelago.

In our report of Mr. Weldon’s paper, read before the Chemi-
cal Section of the British Association, it is stated :

—

“

Molecular
heats of formation of elements of the same group divided by the

atomic volumes of the electro-negative elements give numbers
either identical with, or bearing some simple relation to, each

other.” This should read :
— ** Molecular heats of formation of

compounds of positive elements of the same group with the same
electro-negative element, divided by the atomic volumes of the

positive elements, give quotients either identical with, or bearing
some simple relation to, each other. Thus :

—

Mol heat of formation of Mol. heat of formation of

PbClg, PbBrg , Phlf, PbO #
Cu^Cl,, CugBra ,

Cual„ and CiigQ

Atomic volume of Pb * Atomic volume of Cu
: : 1 : 1.

been buried in 1878, a small enclosure was formed, and four
sheep put in it ; in another enclosure, a short way off (3m. or
4m.), four other sheep. In seven days one of the former
set died of the disease ; none, of the latter set were affected.

(Germs of charbon hod been found on the ground over the
buried cow, but not a few metres off.) M, Pasteur differs from
M. Toussaint’s opinion that acute septicsemia is identical with
chicken cholera.—M. Bouley gave some account of recent ex-

periments of M. Toussaint, apparently Bhowing the efficacy of
preventive inoculation of sheep and rabbits against charbon by
his method. lie hopes that once preventive inoculation has
become practical, it will be possible to make, not races, but
generations, refractory to the disease, by inoculating the mothers
during the last period of gestation.—Planet (217), discovered by
M. Coggia at the Observatory of Marseilles, on August 30,
1880, by M. Stephan.—On the part taken by Claude Jouffiroy in
the history of the applications of steam, by M. de Lessens. This
refers to a regret expressed by the granddaughter of the Inventor
that M. de Lesseps had not, at the inauguration of Papin’s
statue, recalled the services of Jouffiroy, who, in 1783, invented
the pyroscaph, which steamea on the Saone sixteen months,
making two leagues per hour. M. de Lesseps had thought it his
r&lc only to recall the inventions anterior to Papin, and those of
Papin himself.—The enemies of the gallicolar phylloxera, by
M. Coste.—Observations of solar protuberances, raculse, and
spots, during the first half of 1880, by P. Tacchini. The increase
of solar activity is evident. The observations as to distribution

agree well with those of previous quarters. The maximum of
frequence of gToups of faculse is nearer the equator than that of
protuberances. There are more groups of facuke in the north
than in the south hemisphere (nearly double the number) ; the
protuberances are equally distributed in the two hemispheres.
The maximum of frequence of spots and faculce is produced in
the same zones in the two hemispheres.—On the law of magneto-
electric machines, by M. Joubert,—On the variations of fixed
points in mercury thermometers, and on the means of taking
account of them in estimation of temperatures, by M. Pemet.
He confirms M. Crafts’ views, and gives a formula for calculating
the minima of zero, &c. He states that he can restrict to of
a degree for several hours the variations of zero in a thermo-
meter whose zero has undergone a depression of o°*8 C. after

determination of the ioo° point.-^-On borodecitungatic add and
its salts of sodium, by M. Klein.—Inoculation of the rabbit
with glanders ; destruction of the virulent activity of the matter
of glanders by desiccation ; transmission of glanders by inocula-
tion with the saliva, by M. Galtier. This points to the possi-
bility of healthy cavalry horses being contaminated by drinking
from the same trough with horses in which the disease is present
in a latent state. M. Larrey called attention to a disease that was
once very common in the army, where soldiers ate ont of a
common porringer ; it is an inflammatory and ulcerous affection

of the mouth. The disease disappeared after the practice was
given up in 1852.

SCIENTIFIC SERIALS
Rivista Scuntijico-Industrials, No. 13, July 15.—Water in

alcoholic fermentation, by Prof. Pasqualis.—On animals which
exhale an odour of musk.—New observations and note on
Crookes’ apparatus, by Prof. Serpieri.—On automatic geodetic
instruments, by Prof. Vecchl

American Journal ofScience, July.—Contributions to meteoro-
logy* by E. Loomis.—Geological relations of the limestone belts
of Westchester county, New York, by J. D. Dana.—Observa-
tions on Mount Etna, by S. P. Langley.—Antiquity of certain
subordinate types of freshwater and land molluscs, by C. A.
White.—Description of anew position micrometer, by L. Waldo.—Boltzman’s method for determining the velocity of an electric
current, by E. H. Hall—Mineralogical notices, by C. U.
Shepard.—Im[ rovement in the Sprengel pump, by O. N. Rood,

SOCIETIES AND ACADEMIES
Paris

Academy of Sciences, September 6.—M. Wuttz in tl
cuair.—The following papers were read :—Researches on baa
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theory £aftcttr* dtaa omc facts m support of h
y * 0a * *P°t In a meadow where an anthracoid cow hi
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I THE PHOTOPHONE
f T7ARLY in the summer of the current year it was

I
JlL* announced in the columns of Nature that Prof.

I
Graham Bell had made a discovery which, for scientific

interest, would rival the telephone and phonograph, and

that he had deposited in a sealed packet, in the custody of

the Smithsonian Institute, the first results of his new
researches; that announcement has now received its

, due fulfilment in the lecture by Prof. Bell to the Ame-
> rican Association for the Advancement of Science, on

: Selenium and the Photophone, which will be found
i on another page. In spite of those who ingenuously

1
attempted at the time of our announcement to fore-

/ stall Prof. Bell and to discredit the idea that he had
done anything new, the discovery, which he has now

l published, is a startling novelty. The problem which

he has attacked is that of the transmission of speech,

not by wires, electricity, or any mechanical medium,
but by the agency of light. The instrument which em-
bodies the solution of this principle he has named the

,

Photophone. It bears the same relation to the telephone

as the heliograph bears to the telegraph. You speak to

a transmitting instrument, which flashes the vibrations

along a beam of light to a distant station, where a

receiving instrument reconverts the light into audible

speech. As in the case of that exquisite instrument, the

telephone, so in the case of the photophone, the

means to accomplish thfs end are of the most ridi-

culous simplicity. The transmitter consists of a plane

silvered mirror of thin glass or mica. Against the

back of this flexible mirror the speaker's voice is

^directed
; a powerful beam of light is caught by a lens

/rom the sun and directed upon the mirror, so as to be

reflected straight to the distant station. This beam of

light is thrown by the speaker’s voice into corresponding

vibrations. At the distant station the beam is received

by another mirror, and concentrated upon a simple disk

-of hard rubber fixed as a diaphragm across the end of a
(hearing-tube. The intermittent rays throw the disk into

Vibration in a way not yet explained, yet with sufficient

power to produce an audible result, thus reproducing the

very tones of the speaker. Other receivers may be used,

pi which the variation in electrical resistance of selenium

'kinder varying illumination is the essential principle.

The experimental details have been worked out by
jProf. Bell in conjunction with Mr. Sumner Tainter.

They have discovered that other substances beside

bard rubber, gold, selenium, silver, iron, paper, and
notably antimony, are similarly sensitive to light. This

lingular production of mechanical vibrations by rays

of light is even more mysterious than the produc-

tion of vibrations in iron and steel by changes of

magnetisation. It was indeed this latter fact which led

|the discoverer* to suspect the analogous phenomenon of

photophonic sensibility in selenium and in other sub-

stances Hitherto, in consequence of the. mere optical

difficulties of managing the beam of light, the distance

to irluch sounds have been actually transmitted by the

Photophone is less than a quarter of a mile, but there is

Vol. xxii.—No. 569

no reason to doubt that the method can be applied to much
greater distances, and that sounds can be transmitted
from one station to another wherever a beam of light can
be flashed

; hence we may expect the slow spelling out of
words in the flashing signals of the heliograph to be
superseded by the more expeditious whispers of the
Photophone,

We congratulate Prof. Bell most sincerely on this
addition to his well-won laurels, and venture to predict
for his photophone a great, if not a widely-extended,
future of usefulness. Silvanus P. Thompson

THE GEOLOGY OF LONDON
Guide to the Geology of London and the Neighbourhood.

(An Explanation of the Geological Survey Map of
" London and its Environs? and of the Geological

Model ofLondon, in the Museum ofPractical Geology.)

By William Whitaker, B.A., F.G.S. Third Edition.

(London : Longmans and Co. and Edward Stanford,

1880.)

S INCE the appearance of the second edition of this

most useful little work, some valuable additions have
been made to our knowledge of the rocks which underlie

the London Basin. The deep borings at Tumford, near
Cheshunt, and at Ware, which were executed by the New
River Company in 1879, have furnished new data to

geologists for determining the position and characters of

that great underground ridge of palaeozoic rocks, the

probable existence of which was so long ago indicated by
Mr. Godwin-Austen. This underground ridge ofpalaeozoic

rocks has now been reached in no less than six borings,

those of Kentish Town, Harwich, Crossness, Meux’s
Brewery, Turnford, and Ware. In four of these cases

the age of the rocks wfyich have been found unconform-
ably underlying the Cretaceous strata is placed beyond
question, by the discovery of the well-preserved and
characteristic fossils, lists of which have recently been
published by Mr. Etheridge. At Harwich the cores of

dark-coloured indurated shale yielded Posidonice
,
which .

proved that the rock belongs to the lowest part of the

|

Carboniferous system; at Meux’s Brewery and at Turn-

ford the purple shales yielded the characteristic fossils

of the Upper Devonian; while at Ware cores were

brought up crowded with the well-known fossils of the

Wenlock shale.

But in the case of the Kentish-Town and Crossness

borings no fossils have been detected in the cores of rock

brought up from the infra-cretaceous rocks, and in these

cases geologists have had to fall back upon the far less

satisfactory evidence afforded by their mineral characters.

Under these circumstances there has arisen considerable

diversity of opinion as to the age of red, mottled, and
variegated strata which have been reached in these two
borings. While Prof. Prestwich is inclined to refer the

rocks in both cases to the Old Red Sandstone, the officers

of the Geological Survey are in favour of regarding them
as belonging to some part of the New Red Sandstone or

Poikilitic. Mr. Whitaker has so well stated the objec-

tions to the view that the rocks at Kentish Town and
Crossness are of Old-Red-Sandstone age, that we c&OOt
do better than quote what he says upttn the subject

“ I may here remark that there is a strong reason
Y
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against the classification of the bottom beds at Kentish
Town and Crossness with the Old Red Sandstone, which
seems to have escaped notice. Having the series unmis-
takably present in the Devonian type at Cheshunt and at
Meux’s, it would be strange indeed were it to occur in its

wholly distinct Old Red Type at Kentish Town, between
those two places, and at Crossness, not very many miles
from the latter of them ! I believe that no such thing is

known to occur anywhere ; the two types of what is gene-
rally taken 10 be one great geological system being limited
to separate districts, and not occurring together.’"

There is one other point upon which Mr. Whitaker’s

views as expressed in the work before us are well worthy
of the attentive consideration of geologists. On p. 20 he

remarks :

—

“ It has been said that although, from the cores brought

up from some of the deep borings, we can estimate the

angle of dip of the rocks, yet for calculations as to the

probable extent of any of these rocks, and as to where
other rocks may be expected cither to come on above or

to rise up from beneath them, it is needful to be able

also to approximate to the direction of dip. I am led to

think, however, that this is really of less importance than
at first sight seems to be the case ; for judging by what
we generally see of the older rocks in districts where they
are at the surface, they are much subject to disturbances
and are thrown into great rolls or folds, so that whilst at

one spot dipping north, near by they may turn over and
dip south. We find, too, in the coal-fields of Belgium
and of the north of France frequent evidence of sharp
folding, and indeed of inversion of these older rocks

underneath the even and almost undisturbed Cretaceous
and Tertiary beds. I think therefore that were we able

to find the direction of the dip of the rocks in any of our
deep wells it would be unsafe to argue from that alone as

to the probable succession of the beds in any direction

for a considerable distance.”

Mr. Whitaker’s suggestions as to the direction in which

it might possibly be of use to search for the Coal measures

in the south-east of England are offered with a cautious

reservation which is highly to be commended ;
it is

evident, however, that he agrees with Mr. Godwin-Austen

and Prof, Prestwich in the opinion that the southern

suburbs of London and the line of the North Downs
afford the most promising fields for future research. It is

greatly to be regretted that no attempt has been made to

obtain the necessary means, either from public funds or by

private subscription, for carrying out this most interesting

experiment.

It is not only in connection with his account of the

great underground ridge of palaeozoic rocks that Mr.

Whitaker has been able to make valuable additions to this

work. His account of the chalk and the boulder clay

have been supplemented by some remarks giving the

reader an idea of the latest views which have been pub-

lished concerning the mode of origin of those formations.

To students of Tertiary geology Mr. Whitaker’s remarks

on the pebble-gravel round London will prove interesting,

while archaeologists will find a valuable record of the

discovery of a canoe (now placed in the British Museum)
in the peat cut through in the works of the Victoria-Docks

Extension.

This admirable guide to the geology of London is

published at the low price of one shilling, and the demand
which has already produced the exhaustion of two editions
ought surely to convince the authorities of the Geological
Survey that it would be wise of them so to curtail the
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expenses of publication in the memoir§ which they issue,

as to permit of their being sold at equally reasonable

rates.

PROF. A. GRAY'S BOTANICAL TEXT-BOOK
The Botanical Text-Book (Sixth Edition). Part I.

—

Structural Botany
,
or Organography on the Basis of

Morphology
, to which is added the Principles of Tax-

onomy and Phytography
, and a Glossary of Botanical

Terms. By Asa Gray, LL.D., &c., Fisher Professor

of Natural History (Botany) in Harvard University,

(New York and Chicago : Ivison, Blakeman, Tayler,

and Co., 1879. London : Macmillan and Co.)

THE near prospect of a visit from one who has for

upwards of a quarter of a century held the undis-

puted position of the first botanist in t*ie New World,
both as a teacher and a writer, reminds us that liis last

and in some respects the most important of his many
valuable publications, the “ Botanical Text-Book,” has

not yet been noticed in this journal.

Prof. Asa Gray is the author of various elementary

works upon the science he has so long cultivated and
taught, some adapted for the old and some for the young,

unequal in every respect except that of merit and ad-

mirable adaptation to their several purposes. Such are

his “First Lessons in Botany,” which contain just so

much as is necessary to obtain such a knowledge of the

botany of flowering plants as will enable a student to

ascertain their names and affinities by the use of the

ordinary descriptive manuals ; his “How Plants Grow:
a Simple Introduction to Structural Botany,” which is

the most lucidly written work of the kind known to us

;

his “ Lessons in Botany and Vegetable Physiology his

“ Manual of the Botany of the Northern United States ;”

and, above all, his “ How Plants Behave : an Introduc-

tion to a Study of the Habits and Movements of
L
Plants,

adapted for the Young,” which is a marvel of good

arrangement and clear expression, whilst the subject is

rendered in the highest degree attractive to both old and

young.

These and other elementary works on botany are,

though sold by thousands in the United States, com-
paratively little known on this side of the Atlantic. The
same cannot be said of a more comprehensive work by

the same author, written for more advanced students,

and as a book of reference for the working botanist,

namely that which heads this article. The “ Botanical

Text-Book” appeared so long ago (as a first edition) as

1842, and immediately took rank as a first-class educa-

tional work in all English-speaking countries, and from

that time to the present, during which the five editions

which have appeared, being always brought up to date in

point of matter, have been successively recognised by

professors in British universities as the best introduction

to botany extant in the language, and recommended

by many to their pupils as the one they should use.

In all the five editions all the branches of botany have

been treated of under the heads of Structure, Physiology,

and System ;
but the twenty-three years that have elapsed

since the appearance of the last edition have so greatly

enlarged our knowledge of the physiology of vegetables,

and of the vast assemblage of plants known as crypto-
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gamic, that these subjects can no longer be treated ofpari

passu with the structural, if this latter is to be brought up

to the present state of knowledge in a work of the scope

and design of the author's “ Text-Book." This has deter-

mined Dr. Gray to enlarge the scope of his work, to

retain the authorship of one volume, which is de-

voted to Morphology, Taxonomy, and Phytography,

re-writing these throughout, to assign another upon

Vegetable Histology and Physiology to his colleague,

Prof. Goodall
;
a third, which will be an Introduction to

Cryptogamous Plants, to another colleague, Prof. Farlow

;

and to complete the series by a fourth, from his own pen,

on the Morphology and Classification of Flowering Plants,

their Distribution, Products, &c.

Thus, when complete, wc shall Inve from the most

eminent botanical professors in the New World as compre-

hensive an introduction to the study of the Vegetable King-

dom as the nineteenth century is likely to produce.

OUR BOOK SHELF
Light and Heatj the Manifestations to our Senses of the

Two Opposite Forces of Attraction and Repulsion in

Nature. By Capt. W. Sedgwick, R.E. (London :

Hodgson and Son, 1880.)

The reviewer who says what he thinks is sometimes
thought unkind. The author’s paradoxes require no
commentary but themselves to be duly appraised by
scientific readers.

“The explanation of the fact that a spot of light is

seen alike when pressure is applied to the outside of the

eye, and when a single ray of light passes into the eye, is

that the ray of light really makes itself manifest to our
sense of vision by exerting a pull upon the retina of the

eye ... it follows, of coui%e, that light is a pulling or an
attractive force, and is therefore opposed to heat, which,

as is well known, is a pushing or repulsive force.”

(Pp. 14 and 15.)
“ Light consists of a large amount of the attractive

force, mixed with a small amount of the repulsive force.

Heat, on the other hand, consists of a large amount of

the repulsive, with a small amount of the attractive

force.” (P. 28.)
“We have in the growth of plants and trees a beautiful

exemplification of the action of heat and light as expan-
sive and attractive forces. The young shoots are extended
by the expansive power of heat, and then the attractive

power of light comes into play” . . . (P. 38.)
“ It may be objected that gravity cannot be the same

force as light, because, if it were, it would be greater by
day than by night.” (P. 42.)
u There is ample evidence all about us to testify to the

fact that light is an attractive force. Indeed we our-

selves bear witness to thefact by ourfondnessforfireworks
and illuminations" . . . (P. 38.)

“ Light being the manifestation, in the free 'state, to

our senses of the attractive or cohesive force . . . the

fact that the production of light is made the first act in

the creation of the world, in the account given us in the

Book of Genesis, becomes intelligible.” (P. 42.)
u

I ask for no other favour, ana for no mercy.” (P. 3.)

We believe we have sufficiently complied with the

gallant captain’s request. S. P. T.

The LandandFreshwater Shells of the British Isles. By
Richard Rimmer, F.L.S. (London: David Bogue,

1880.)

This unpretending and well-written volume is dedicated

to tiie artisans, with many of whom, especially in the

North of England, the subject is very popular. The
dedication is qualified, viz* : “To those of my country-

men among the working classes who wisely employ their

leisure hours in the pursuit of useful and elevating know-
ledge, with the hope that others among their ranks may
be induced to forsake the paths of profitless and degrading
dissipation.” William Edward, the Banff shoemaker, is

(thanks to Mr. Smiles) a celebrated example of the more
intelligent workman

; and we know of others who, how-
ever, “ carent vate sacro.” The book is very readable

;

it gives an excellent account of the habits of our land and
freshwater mollusks, as well as oftheir various habitats, and
it is not burdened with any synonymy or useless aliases.

It is founded on Dr. Gwyn Jeffreys*
u British Conchology.”

But the present work has a drawback. Eight out of the
eleven plates give photographs of the shells, which are

produced by the “Albertype” process; and the figures,

especially of the smaller species, are so blurred or

smudgy as to be almost undistinguishable. Plate X. is

very good, representing magnified views of the British

species of Vertigo. There is a useful glossary.

LETTERS TO THE EDITOR
[The Editor does not hold himselfresponsiblefor opinions expressed

by his correspondents . Neither can he undertake to return
,
or

to correspond with the writers opt rejected manuscripts. No
notice is taken of anonymous communications.]

[The Editor urgently requests correspondents to keep their letters as

short as possible. The pressureon his space is so great that it

is impossible otherwise to ensure the appearance even op com-
munications containing interesting ana novelfacts.}

Novel Celestial Object

The search for planetary nebuhe, described in Nature,
vol. xxiL p. 327, was continued for several evenings without
revealing any new object, although it is estimated that the

spectra of about 100,000 stars were examined. On the evening
of August 28 an object entered the field which presented a faint

continuous spectrum with a bright band near each end. Clouds
interfered and barely permitted an identification with Oeltzen

17681, or a position in 1880 of R.A. iSh. im. 17s., Dec. -21 0
16'.

This object might be mistaken for a temporary star like that
in Corona in 1863, and the bands assumed to correspond to the
hydrogen lines C and F. This view is controverted by the
permanency of the object which was observed by Argelander in

1849, and at the Washington Observatory in 1848 and 1849.
In all these cases its magnitude was estimated as 8, or very
nearly its present brightness. No variation of light was detected
between August 28 and September 1. The star Oeltzen 17648
precedes it very nearly a minute, and is only four minutes north,

so that their light can be easily compared. As they are nearly
equal, a slight change would he quickly recognised.

A further examination of the spectrum showed that the less

refrangible band is near D, and the other between F and G*
The images of both, but particularly of the second, are much
elongated by the prism, showing that they are bands, and not
lines. The limits of wave-length of the first band are approxi-
mately 5,800 and 5,850 ;

those of the second, 4,670 and 4,730.
A band at 5,400 and some other fainter bands were also sus-

pected, but their existence is not certain.

The discovery of this object greatly increases the difficulty of
distinguishing between a star and a planetary nebula. If the
disk is used as a test, the first object described in the paper re-

ferred to above might easily be taken for a star. If we define a
nebula by its spectrum of bright lines on a faint continuous
spectrum, the object now under consideration becomes a nebula.
Whether it is a mass of incandescent gas resembling a nebula in
character, but not in constitution, or whether it is a star with a
vast atmosphere of incandescent gas of a material not as yet
known to us, are questions which cannot yet be decided.

Cambridge, U.S., September 2 Edward C. Pickering

Experiments on the States of Matter

The exploration of the new region which I have lately opened
up has led to so many results with both scientific and technical
bearings that I have been unable to leave this city for sometime
to attend any scientific meetings, and I would beg leave, with
your kind permission, to make, through the medium or your
valuable columns, a few remarks on some recent scientific work*



484 . NATURE [Sept. 23 , 1880

.
4 Tfce quite independent confirmation of my discovery of the

ItaXt of the liquid state given in a letter in Nature, vol xxii.

p. 43S» hy my old colleague, Dr. Carnelley, helps to dispel the
idea of an intermediate state above the critical point, and con-
firms me in the nse of the term 44 gas ” for all fluids above their

critical temperatures in speaking of the 44
solubility of solids in

gases/' The term vapour should only be applied to an aeriform
fluid which by pressure alone can be reduced to the solid or
liquid state, ana above the critical temperature this cannot be
done. As vet I have no evidence that vapours so defined are
capable of dissolving solids, and this negative property may help
to form a definition of that division of matter. As Dr, Carnelley
does pot mention the coincidence of our researches, perhaps you
will permit me to quote from our respective papers. Dr. Car-
nelley aays 1—1. ” In order to convert a gas into a liquid, the

temperature must be below a certain point (termed by Andrews
the critical temperature of the substance), otherwise no amount
of pressure is capable of liquefying the gas.”

As far back as May 24 1 wrote (“ On the State of Fluids at

their Critical Temperatures,” Proc. Roy. Soc. No. 205, 1880)
4 * The same results were obtained as before. When the tempe-

rature was below the critical point, the contents of the tube were

liquid, and when over that temperature the reaction was always

gaseous, notwithstanding the \*ariations of pressure.
t4 I think we have in these experiments evidence that the liquid

state ceases at the critical temperature, and that pressure will not

materially alter the temperature at which the cohesion limit

occurs.” Dr. Carnelley will find the whole of my paper devoted

to an experimental demonstration of what he has now deduced
from his experiments. The paper was written with the title,
44 On the Cohesion Limit,” but by the advice of Sir William
Thomson, to whose great kindness in helping me with advice

and information I am much indebted, I altered the title until 1

had the whole field explored. This I have since done, and have
completely established the “cohesion limit *’ for all liquids—that

for homogeneous liquids being an isotherm starting from the

critical point. My paper being a very full one has taken much
time and work, and the corrections for over a thousand experi-

ments will take me some time yet. Prof. Stokes (whose kindly

interest and encouragement have greatly lightened my labours)

has been kept informed of my progress, and is cognisant of the

work I have done in this direction. Dr. Carnelley’s second

conclusion is also very interesting, especially when applied to

water ;
but surely we are not to understand that the solid ice

was hot throughout, or that, if a thermometer had been imbedded
in the ice, it w ould have risen. Although the vessel be red hot,

the ice need never be allowed to melt, but made to pass directly

into vapour, and yet its temperature remain o° till it has been

entirely volatilised.

I notice from your report of the British Association that Sir

William Thomson calls attention to Cagniardde Latour’s method
of showing the critical state of a liquid by sealing the requisite

proportion of liquid in a stout tube and heating it in a hath. It

should not be forgotten that, although to Dr. Andrews un-

doubtedly belongs the credit of establishing the definite finish of

the boiling-line and the apparent continuity of the liquid and

gaseous states, to Baron Cagniard de Latour belongs the

discovery of “l’etat particulicr” where the liquid state ends.

Latour's method, although often used by Mr. Hogarth and

myself, is not convenient for purposes of research. The method,

your report goes on to say, was criticised by Prof. W. Ramsay,

in what spirit we are not informed, but Dr. Ramsay added that

he had found an apparatus in which a screw was employed to

produce increase of pressure instead of using the expansion

of the liquid itself. Dr. Ramsay, however, did not say

whether the apparatus he had found was that invented by Mr.
Hogarth and myself, and described by ns in Proc. Roy. Soc.,

No. 201, 1880, in which india-rubber in a hollow cap is made
by compression to yield a perfectly tight joint and to answer also

for a screw when protected by a facing of leather. Dr. Ramsay
visited my laboratory, and had the apparatus taken down and
fitted up before his eyes, and with my permission had an appa-

ratus made. The use of the compressed india-rubber for obtain-

ing the requisite close fitting constitutes the important feature of

my apparatus
; the employment of iron for constructing the

vessel enabling experimenters to dispense with the use of two
liquids as in Andrews' apparatus—mercury being used alone.

I have made some little progress wira the construction of
yessds to withstand pressure at high temperatures, and I expectm a few weeks (when I have prospect of leisure) to carry my

crystallisation experiments to a scientific if not commercial
success.

J, R Hannay ,
Private Laboratory, Sword Street, Glasgow

Fascination

I expected some of your readers to refute the explanation of
Mr. Stebbing on 44 Fascination.” I see in Nature, vol. xxii.

p. 383 another paragraph which is not more to the purpose.

Want of presence of mind and stupefaction are not fascination,

In 1859 (twenty-one years ago) I followed in the rocks of Avon,
close by the park of Fontainebleau, the fairy paths of Denecourt,
when the approach of a storm induced me to leave the blue

arrows, indicating the right path, for a short cut. I soon lost

my way, and found myself in a maze of brambles and rocks,

when I was startled by seeing on my left hand, at a distance of

about ten yards, a snake, whose body lifted up from the ground
at a height of about a yard, was swinging to and fro. I

remained motionless, hesitating whether to advance or to retreat,

but soon perceived that the snake did not mind me, but kept on
maintaining its swinging motion, and some plaintive shrieks

attracted my attention to a greenfinch perched on a branch of a
young pine overhanging the snake, with his feathers ruffled,

following by a nod of his head on each side of the branch the
motions of the snake. lie tottered, spread his wings, alighted
on a lower branch, and so on until the last branch was reached.
1 then flung my stick at the snake, but the point of a rock
broke it and the snake disappeared with the rapidity of an
arrow. On approaching the spot, a real abode of vipers, which
1 did with the greatest precaution, knowing by observation that

death may be the result of the bite of a viper, I saw the green-

finch on the ground agitated by convulsive and spasmodic
motion, opening and shutting his eyes. I put him in my bosom
to try the effect of heat, and hastened to reach the park of
Fontainebleau. The little claws of the bird opening and
shutting, perhaps as an effect of heat, made me think that he
might perhaps be able to stand on my finger, and he did clutch

it, and held on with spasmodic squeezes. In the park I got

some water, and made him drink it. In short, lie revived and
finally flew off in the lime-trees of the park.

Now whilst following the motions of the snake and bird I ex-

perienced a singular sensation, t felt giddy ; a squeezing like

an iron hoop pressed in my temples, and the ground seemed to

me to be heaving up and down. In fact the sensation was quite

analogous to that experienced on a beginning of sea-sickness.

From these facts would it not seem probable that fascination is

nothing more nor less than an extreme fatigue of the optic nerve,

produced by a rapid gyratory motion of a shining object and
resulting in a nervous attack and a coma ? Curiosity rivets at

first the attention of the bird, unconscious of any danger, and
when giddiness warns him of his peril it is too late. The snake
is as well aware of this as the Lophius piscatorius is of the effect

of his membrane.
In this system the fact of the bird coming down from a higher

to a lower branch would be explained by the supposition that,

giddiness overtaking him, he opened instinctively his wings and
clung to the next support that he found, the motion having
partially removed the giddiness so as to enable him to hold fast

Observe, that nothing hindered the bird from flying away, and
that the snake being at most five feet long, could never have
reached even the lowest branch.

Besides he could have no^nest to protect, for in the rocks of

Avon there is no water save rain-water in the hollows of the

rocks, and this is not potable on account of microscopic leeches

which people it, the instincfof birds teaching them to avoid it.

Jersey, August 29
“ Chatel

P.S.—I inquired of Mr. Denecourt, 14 the sylvan of the forest,”

if he were aware of the existence of such large snakes in the

forest, and he told me that he had only seen, in the 41 rocher

Cuvier Chatillon,” a snake about four and a half feet long, which
he killed, but that even larger snakes' had been seen in this very
44 rocher d'Avon” and in the 44 rocher St. Germain,” but he

thought that they were only 44
coulcuvres ” of a huge size and

quite inoffensive.

Meteor

Ok the 19th in*t,, at 11.3411,10. (wltUaaminate of G.M.T.),

I obserred a large meteor£the ea*t, towand* which I happened

to be looking, the iky being quite free from cloud*, ana dear.
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When first seen it was half way between Capella and a Fersei

;

it passed in a slightly curved direction, which was concave

towards Auriga, downwards to a line joining £ and a Tauri,

disappearing at a point one-third of the distance from £ towards

a. It was very much brighter than Jupiter, and quite half the

diameter of the moon ; I made these comparisons immediately

after it had psssed.

Its passage occupied about eleven and a half seconds, and it left

a bright continuous yellow streak in its wake, which did not fade

until about two or three seconds after the meteor had disappeared j

this enabled me the more readily to fix its position. The whole

of its path was not seen, as it emerged from behind a tree with

thick foliage, though its light attracted my attention before the

meteor appeared.
It was pear-shaped, and its brightness appeared to slightly

increase ; its colour was a very bright reddish yellow changing
to deep j'Urple at its disappearance ; it was not followed by any
noise. The latitude of place of observation is N. 51

0
28' 20 ,

the longitude W. o° 20' 17". C. Thwaites
Islewortb, September 21

EVOLUTION AND FEMALE EDUCATION
/"\NE of the most remarkable features of the advance^ of science is perhaps the increasing facility afforded
for bringing under the grasp of physical treatment ques-
tions formerly thought to be within the range of abstract
reasoning alone. These two methods, if correct, will of
course run parallel to each other, and at the same time
tend reciprocally to confirm their truth:—the physical
method being often the more easily followed, and there-
fore perhaps considered on that account the more certain

of the two. Many instances may no doubt readily present
themselves of conclusions formerly reasoned out on
abstract grounds (more especially by the ancient philo-

sophers), and subsequently confirmed by physical reason-
ing. As a modem example of this double treatment of
the sjune subject we might mention the very important
question of the higher mental training of women, dealt
with by the late John Stuart Mill on substantially abstract
grounds, and touched on by the theory of evolution on
physical grounds. As we propose solely to notice the
physical side of the question here, perhaps this brief

essay may not be thought unsuited to the columns of
Nature. We do not expect to bring forward anything
especially new, but we may perhaps exhibit the case in

some novel aspects; at the same time we may avoid
elements of uncertainty by carefully separating the facts

supported by scientific evidence from the question of the
desirability or undesirability of the measures to be taken
upon these facts as a basis, and thus the paper may hope
to attain that degree of reliability or solidity which is

usually looked for in a journal of natural science.
Perhaps the most valuable characteristic of the doctrine

of evolution (or the history of the past rise of man) is the
lesson it gives for future progress. It will be apparent
that an inquiry into the conditions affecting the progress
of mankind would want one of its primary elements if

the conditions bearing on the advancement of woman (as

one half the race) were excluded therefrom
;
and the fact

of this point being popularly underrated may be con-
sidered as rather in favour of its value and significance

than not, inasmuch as all great reforms consist in the
conquest of popular prejudice. That the value attached
to this reform by Mill, which occupied a great part of his

life, was not overestimated by him will, we think, become
all the more’ evident when the subject is brought under
the test of the theoiy of evolution.

Mr. Darwin in his work, “The Descent of Man”
(second edition), remarks It is indeed fortunate that

the law of the equal transmission of characters to both
sexes prevails with mammals, otherwise it is probable
that man would have become as superior in mental en-

dowment to woman as the neacock is in ornamental
plumage to the peahen ” (p. 565).

This therefore puts the question of the education of
woman in a somewhat new light : though in a light probably
suspected by some (including, it may be said# the writer)
beforehand, on abstract grounds. For this would show,
on a reliable physical basis, that one of the chief argu-
ments for the intellectual training of woman must'be for
the direct benefit of man. For the above deduction*
grounded on the evidence of natural science, would indi-
cate clearly that man, by opposing the intellectual advance
of woman for countless generations, has enormously in-
jured his own advance—by inheritance. In other words,
while man has been arbitrarily placing restrictions In the
way of the mental progress of woman, nature has stepped
in, and by the laws of inheritance has (to a large extent)
corrected, at his expense, the injury which would other-
wise have been inflicted, and which, without this inter-

position of natural law, would have made itself trans-

parently obvious, centuries ago. Man, by Hindering
woman from performing her natural share in the work
of brain development, has been compelled by nature to

do the work for her, and valuable brain tissue (accumu-
lated by mental discipline), which would have been man’s
own property as the fair reward of intellectual labour,
has gone over by the rigorous laws of inheritance* to

the female side, to fill up the gap artificially created by
roan through his persistent hindrance of woman from
doing her part in the progressive development of the
brain. The probable extent of the gap by accumulation
(from all causes, including the very important factor of

man’s obstruction) is apparently roughly indicated by the
comparison employed in the above quotation. It would
seem, therefore, that it could scarcely be said to be alto-

gether fortunate (in one sense at least) that “ the law o
equal transmission of characters to both sexes prevails
with mammals

;
” for this fact has served to conceal an

evil which in reality exists in all its magnitude, and which
otherwise it would not have required the intellect of a
Mill to detect, but which must have become glaringly
apparent long ago. Physical science would therefore
appear to show a remarkable confirmation of Mill’s
magnificent theoretic analysis, and of the reality of those
evils, the clear exposure of which by him looked to some
like exaggeration. In fact it would result from the
scientific evidence that however monstrously women
might have been treated, however much idleness might
have been enforced, or healthy brain exercise prevented,
nature would have infallibly corrected the irregularity at
the expense ofman ,

entailing of course the partial extinc-
tion of the progress of the race (as a whole). Possibly
the not uncommon popular ridicule which (at first, at

least) accompanied Mill's protests, the conceited inde-
pendence of some men in ignoring the fact that they are
descended from women, and their failure even now to
realise so obvious a truth as the desirability of clearing
away all obstacles to the intellectual advance of woman
(by facilitating education, by removing the bars to healthy
exercise of the brain in suitable professions, &c., in plaee
of idleness) may itself be in part a consequence of the
deficiency of brain tissue caused by the drain through
inheritance which goes to counteract their efforts of ob-
struction. Some of the reasons urged against the higher
mental training of woman are of so superficial a character
as themselves to show the extensive magnitude of the
evil. One notoriously not uncommon ground adduced

1 Possibly (and we believe this may have been suggested by others) the
less stability, or sometimes almost hysterical character of the female intel-
lect may be naturally due to the brain qualities being gained mainly by
inheritance instead or by hard practice, as in the case or man's brain attgi-
butes. While the faculties of man have acquired the steadiness prodqced
by centuries of healthy intellectual discipline and exercise, tbs field for this
has been closed to woman to a large extent. In fact the cl^ntific evidence
would appear to show that the common brain (i.e, die brain common to the
race) has been built up mainly by man’s efforts, while woman has to amat
extent inherited her share at his expense, though no doubt if loftettSety
unfettered she would have largely contributed to the common good : and ft
may be inferred with tolerable safety that the race would then 'have been
elevated far above its present status.
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is that women already are, as a rule, somewhat inferior in

mental power to men, forgetting that they were precisely
made inferior by the obstacles thrown for centuries in the
way of their advance (some of these specially fixed by
legal enactment), and which are sometimes of such a
kind as almost to amount to a tax on liberty. It may
well be conceivable that the law of inheritance, though it

has .achieved a vast amount, may not have been able to
combat these artificial conditions for producing inferiority
with entire success. The above plea of existing inferiority
in mental power, therefore, so far from being an argument
against female education, ought, when justly viewed, to
be regarded as the strongest reason the other way. For
if obstruction has produced—in spite of the powerful coun-
tervailing influence of the law of inheritance—a certain
degree of inferiority : so (conversely) by equally reliable

casual sequence encouragement would produce an effect

in the opposite direction. Moreover, precisely on account
of the fact that woman is already somewhat handicapped
by nature in the race of progress, would there be all the

more reason why every encouragement should be given ;

d fortiori
,
all artificial hindrances in the way of advance-

ment removed. It would be a great mistake if the idea

were for one moment entertained that progress can be
accomplished by letting matters generally drift under the
influence of prevailing custom. If there is one thing more
certain than another it is that man can never hope to pro-
gress with satisfactory rapidity without having a sharp
eye to the conditions necessary for this object, and
examining (by the light of reason and knowledge gradually
acquired) all his customs, to see if they arc desirable or

not. To facilitate this end the history of past progress,
unfolded in the theory of evolution, may afford some
valuable instruction. The increasing appreciation of the
value of co-operating with the weak, instead of domi-
neering over them, may be perhaps regarded as one of
the most pleasing accompaniments to the advance of
science. S. Tolver Preston

THE YANG-TSE, THE YELLOW RIVER
,,
AND

THE PEI-HO

1

THESE three rivers form conjointly the great river-

system of China. Although at the present day each
of them runs its separate course to the sea, there is good
reason to believe that several centuries since they were
united by a number of connecting branches in a manner
somewhat resembling the junction of the Ganges and the

Brahmapootra in our own time. Such is the inference to

be drawn from an ancient Chinese map copied by Alvarez

Semedo, a Portuguese Jesuit, and which must be assigned

to a time preceding that of the construction of the Grand
Canal by Ghenghis Khan in the beginning of the thirteenth

century.* Linked together as these rivers were in the

past, a brief consideration of their present condition will

prove that they are labouring towards the same end in

our own day. But before proceeding to examine them in

their conjoint character, it will be necessary to consider
briefly their leading hydrological features.

I. The Yang-tse—the largest and most important of

these three rivers—has a course of about 3,000 miles, and
drains an«arca which is variously estimated between
750,000 and 550,000 square miles : for my own calcula-

tions I will adopt the mean of these two estimates, namely,

1 The author, Surgeon H. B. Guppy, of H.M.S. Hornet, writing from
Yokohama, February it, says:—“I forward to you by this mail a paper
containing the results of observat.ons I have made during the last two years
<m the subject of the Yang-tse and the Pei-ho, together with similar informa-
tion as regards the Yellow River. Ixtoking on these three rivers as in reality

nveT“*y*leiT*> I have embodied in one paper all the * data
9
concerning

them
; and have treated them both separately and in their conjoint character.

* can answer for the accuracy of the various estimations, and have employed
th
f methods in obtaining them/’

RivL m * P?*** Mr. S. Motsman on (lie “ Double Delta of the Yellow
tuvet

» published m the Geographical Magazine for April, 1878.

650,000 square miles. Its waters, commencing to rise in
February and March, reach their highest level in the
month of June or July ; and here they remain with occa-
sional fluctuations till the end of August or the beginning
of September, finally reaching their lowest level towards
the close of January.
With regard to the discharge of water of this river,

Capt. Blakiston 1 has estimated the average amount
carried past T-chang, which is situated at about 960 miles
from the sea, at 500,000 cubic feet per second

;
he founded

this estimate on observations made during the months of
April and June. When stationed at Hankow in the
winter 1877-78, a place distant about 600 miles from the
sea, I set to work to make a similar estimate of the water
carried past that city for the twelve months included
between May 1877 and May 1878. Having taken a line

of soundings across the river and having ascertained the
river’s breadth (1,450 yards, by sextant measurement) at

a point below the union of the Han with the main stream,
I commenced a series of observations on the rise and fall

of the river water and on the force of the current, which,
combined with information received from the Custom-
house and from other sources, supplied me with the
necessary data for my calculation. The results are con-
tained in the following table :

—

Surface Average Water-discharge.
1877. current. depth. Cubic feet

Knots per hour. Feet. per second.

May 31 - ... 2| ... ... 64 ... ... 846,336
June 30 ~ ... 2i ... ... 6l ... ... 896,293
‘July 31 ... 3 ... ... 58 ... 1,022,650
August 3 * •• ... 3 * - ... 62 ... ... 1,275.381
September 30 .. ... 23 ... ... 63 ... ... 1,018,248
October • ... 2 ... 53 ... ... 622,997
November 30 • ... l\ ... ... 42 ... 308,560
Deceml>er 31 • ... I ... 36 -. ... 211,584

i 873 .

January 31 • X ... 30 - ... 141,085
February 28 . ... I| ... ... 39 ••• 412,626
March 3 i ... Ij ... ... 45 ••• ... 396,7*0
April 30 - . ... 2 ... 57 ... ... 670,016

12) 7,822,502

651,87$

We may therefore place the average water-discharge for

the year at Hankow at 650,000 cubic feet per second.

Now, estimating the area of drainage above Hankow to

be about of the whole area, and assuming that the

portion of the Yang-tse valley below Hankow drains off

its waters at the same rate as the remainder of the river-

basin, it follows that the average water-discharge for the
whole river may be placed at 770,000 cubic feet per
second.

With reference to the amount of sediment carried by
the Yang-tse past the same city, I found as much as

seven grains in the pint (nearly one drachm in the
gallon) in the month of J uly, when the river was at its

height
;
while in March, when the river was low, I found

as little as three-fifths of a grain per pint. The average

proportion of sediment during the twelve months in ques-

tion I estimate atfourgrains in thepint (a little over half

a drachm per gallon). This represents a proportion of

kiVs by “ weight,” or (taking the specific gravity of the

dried mud at 1*9) of T1Vr by “bulk’’ of the average dis-

charge of water. It is thus easy to obtain the total

amount of sediment carried during the twelve months
past Hankow, namely, 4>945>28q,25o cubic feet : but to

allow for the amount of mud a river pushes along its bed,

one-tenth must be added according to the principle laid

down by Messrs. Humphreys and Abbot in the case of

the Mississippi. This vwil bring the total annual dis-

charge of sediment at Hankow up to 5^439^°^^75 cubic

feet, or at the rate of 172 cubic feet per second. Now,
assuming that the drainage area below Hankow sup-

* " Fire Month* on tht Yang-toe.”
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plies the same relative amount of sediment as the

remainder of the catchment basin, I estimate the total

amount carried down to the sea annually at 6^28,838^33
cubicfeet*
The removal of this amount of sediment from an area

of drainage of 650,000 square miles represents a lowering

of the surface at the rate of one foot (of rock) in 3,707

years* This is therefore the rate of “ subaSrial denuda-

tion” of the valley of the Yang-tse as far as concerns the

quantity of sediment removed. Of the proportion of

solids in solution, I have had no opportunity of judging,

but that the soluble matter is in considerable quantity is

rendered probable from the extensive limestone districts

traversed by this river.

2. The Yellow River or the Hoang-ho has derived the

appellation of u China's Sorrow ” from its frequent de-

structive inundations. It runs a course of about 2,500

miles; but, unlike the Yang-tse, its lower course has
frequently shifted in the course of ages, and although it

opens at the present day into the Gulf of Pe-chili, only a

quarter of a century has passed since it emptied its waters

into the Yellow Sea. 1 The mountainous district of the

province of Shantung has in truth been the chief means
m deflecting the waters of this great river on more than
one occasion during the historical era from the Gulf of

Pe-chili to the Yellow Sea, and vice versd.

With reference to the quantity of water discharged by
the Hoang-ho I have had no opportunity of personal
observation. We have, however, an estimate not only of

the water-discharge, but also of the sediment, which Sir

George Staunton supplies us in his account of Lord
Macartney's embassy to China in 1792. It was calculated

that at the place where the British embassy crossed the

Yellow River—its junction with the Grand Canal—the

water was carried past at the rate of 418,176,000 cubic
feet per hour, or 116,000 cubic feet per second. The
method employed in ascertaining the quantity of sediment
was the measurement of the amount of mud deposited
from a gallon and three-quarters of water when allowed
to stand. From this experiment it was concluded that

the sediment was in the proportion of of the original

bulk of the water, and the annual discharge of sediment
was assessed at 17,320,000,000 cubicfeet*

However carefully these observations may have been
made, and however near they may approach the actual

discharge of water and of sediment at the time in question,

it seems to me that one is hardly justified in accepting the

result of a single observation as typical of the average
state of things throughout the year

;
and yet Sir George

Staunton's estimate has never, as far as I am aware of,

been questioned. A single glance at the foregoing table
will convince one of the little dependence that can be
placed on a solitary estimation

; it will be there seen that
the Yang-tse discharged nine times as much water when
at its highest level in August as it did during the month
of January, when its waters occupied their lowest level. 2

Or if the question of sediment is considered, to which the
same objection would apply, I have the greatest diffidence

in accepting Sir George Staunton's estimate as being of
any value except as a trustworthy result of a single expe-
riment

;
and yet, even considered as the maximum of the

whole year, the result is a rather startling one. While
the greatest amount of sediment I found in the water of

the Yang-tse was seven grains in the pint, and in the case
of the Pei-ho—as will subsequently be noticed—fifteen

grains in the pint, Sir George Staunton estimates the
sediment of the Yellow River at over eighty grains in the
same measure of water. Even the muddy waters of the
Ganges do not contain more than twenty grains of sedi-

ment in the pint of water.

It is therefore not with any surprise that I find the
"subagrial denudation” of the Hoang-ho is estimated 8 at

1 Vide Mr. Monman’s paper, already referred to.

• la the case of the Ganges at Ghaupoor the proportion is as 1 to 24.

S Vide Natuke, yoL xyul p. 968.

less than half that of the Yang-tse, namely, one foot in

1,464years

*

This estimate only refers to the amount of

sediment removed, and yet I cannot but consider it as

very liable to correction by some future observer. As
this is the only calculation that has ever been made, as

far as I am aware, with reference to the quantities of

sediment and of water discharged by the Yellow River, I

am perforce obliged to accept it pro tanto,

3. The Pei-ho drains the great plain which constitutes
the province of Pe-chili. Its length is said to be about
300 miles, but the lower part of its course below the city

of Tientsin is so tortuous that a distance of thirty miles
overland is converted into fifty by the river. It is at

Tientsin that the Pei-ho proper and the Yu-ho unite

together to form the main stream : the latter is generally
known by Europeans as the Grand Canal, but as a matter
of fact the canal joins the Yu-ho about 150 miles to the

southward. During the three winter months—December,
January, and February—the Pei-ho is usually frozen over,

the ice having a thickness of about eighteen inches ;
in the

same season there is generally a large quantity of ice in

the Gulf of Pe-chili, which may^completely fill up the head
of the gulf.

With reference to the water-discharge of this river, I

was enabled while wintering at Tientsin during the season

1878-79, to collect some “data" for its estimation during

the four months from December to March. Although
my estimate strictly applies to but a third of the year,

still from the limited rise and fall of the water during the

different seasons (it never exceeds six feet) I feel pretty

confident that it fairly represents the average rate of dis-

charge during the whole year. The breadth of the river

at the place of observation below the city of Tientsin was
280 feet. The following table contains the results of my
calculations :

—

Surface Average Water-discharge.

1878. current. depth. Cubic feet

Knots per hour. Feet. per second.

December .. . ... l£ ... ... I4 ... ••• 6,355
1879.

January . ... £ ... ... 144 4.389
February .. - • • Il ... 16 ... ... 9.684
March . ... 2 ... 14 ... ... 10,592

4)31,020

7,755

We may thus place the average discharge of water for the

whole year at about 7,700 cubicfeetper second*

Now with regard to the amount of sediment carried

past the city of Tientsin : I found the average quantity

during the four months in question to be about five grains
per pint* (It varied much at different times, for I found
as much as fifteen grains in the middle of March, while

in the months of January and February it did not equal

a grain in the pint.) This represents a proportion of

ttVo by
" weight,’ * or by “bulk” of the average

discharge of water : and following the same method of

calculation as was employed in the case of the Yang-tse,

I estimate the annual discharge of sediment for this river

at 80,000,000 cubicfeet.

Now the removal of this bulk of material from an area
of drainage, which I estimate at 55,000 square miles,

represents a lowering of the surface of one foot in 23,218
years

*

This is the rate of “ subaerial denudation ” of the
Pei-ho basin, omitting of course the question of the solids

in solution.

To show the rank that these three rivers hold in the
fluvial system of the globe, I have subjoined a list of
fourteen other rivers, which gives'the quantities of water
and sediment discharged by each, as well as the rate of
subagrial denudation, as far as I have been able to
ascertain.



488 NATURE

Amazon
Congo .« •••

Yang-tse ..

Plate

Mississippi

Danube ...

Shst-el-Arab

Indus
Atrato M .

Nile
Yellow River

Rhin.
Po

Thames,
Kingston

Water discharged
per second.

Sediment per
annum.

Cubic feet.
1

3.458,096
1,800,000

(By Behm and
Capt. Tuckey)

770 .397,^(By myself)
6.438,800,000
(By myself)

700,030
(By Mr. H iggin
and Mr. Bateman)

3,500,000
fr. Hlggin)

618,000 7,474,000.000
i(By Messrs. Hum-j(By Messrs. Hu...
phreys and Abbot) phreys and Abbot]

1,255,500,000
(By Mr Ch.
Hartley)

Everest)
*99.476

6.368,nQO.OCO

(By tlie Rev Mr.
Everest)

JiU.UOO
I

(By Sir George
Staunton)

|

(By Sir Georg
Staunton)

594 »c

P’7
i
T

61,963

7.755
(By myself)

2.JOO
(By Prof. Brest

-

wich)

405,420,000
(By M. Lom-

bardin:)

So.ooo.coo

(By myself)
T.865.9 JO I

(Huxley’s
“ Physiography.")

Subacrial denuda-
tion.

i foot tti 3,707
years.

1 (By myself)
x foot in 99,400

years,

(Calculated from
Mr. Higgins
estimate)

1 foot in 6,000

years.

(By Mr. Croll)

1 foot in 6,846
years.

z foot in 9,358
years.

2 foot in 2,464
years.

1 foot in 1,538
years.

foot in 7*9 years.

1 foot in 25,2x8

years.
1 foot m 9,600

' Physiography/’)

We have now the necessary “data*’ for considering these
three rivers in their conjoint character. Together they
drain an area of 1,105,000 square miles ; they discharge
a body of water equal to S'94,000 cubic feet every second

;

and they carry down every year to the sea 24,028,800,000 {

cubicfeet ofsediment, which represents a rate of subacrial

denudation equal to the removal of one foot of solid rock
in 3

,

68yyeats.
If we loqk upon the Yang-tsc, the Yellow River, and

the Pei-ho as labouring, with the assistance of the gradual
elevation of the sea-border which is at present going
on, to extend the territory of China seaward towards
her ancient coast-line- represented by a line running
from Kamtschatka through the Kurile Islands, Japan, the
Loo-choo group, Formosa down to the Malay Archi-
pelago; 4 and carry ourselves forward into the future

when such task is completed and the waves of the Pacific

beat once more against this old sea-border, we shall not
have much difficulty in picturing to ourselves what will

then be the state of matters. In the place of the gulf of

Pe-chili and the Yellow Sea there will be vast alluvial

plains traversed by the waters of the Yang-tse, the Yellow
River, and the Pei-ho ; but before the ancient coast-line

is reached they will have joined to form one great river

and one united delta. If the Yellow River confines itself

mostly in future ages to its course into the gulf of Pe-chili,

that gulf will be filled up in process of time
;
and the

Hoang-ho winding along through the bed of this obliterated

sea will, after being joined by the Pei-ho, turn its course
southward, deflected by the Corcan peninsula, until it

meets at length its sister stream. On the other hand,
should the Yellow River be mostly occupied in future in

advancing its southern delta it will join the Yang-tse at a
period much less remote from the present; and their

Where not otherwise mentioned I have obtained my information of the
discharge of water and sediment from the “ Earth," by Klisde Reclus.

* Ihts eatimate alao includes the solids held in solution.

,
a In Page’s “Advanced Text-book of Geology ” Staunton’s estimate of

the sediment discharged by the Yellow River has been erroneously applied
to air‘‘toe great Chinese rivers."

TtfrJvv!
1 P?Pcr °.n this subject, by Mr. A. S. Bickmore, read before the

worth China branch of the Asiatic Society in November, 1867.
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united waters will pursue an easterly direction subse-
quently to be joined by the Pei-ho, which will have been
gradually finding its way through the gulf of Pe-chili and *
the Yellow Sea during the preceding ages. In either £
event the union of these three rivers would follow. 5
Such J)eing the case, it may be interesting to speculate $

on the time required by these rivers to fill tip the seas £
Into which they discharge their sediment. Sir George I

1

Staunton estimated that at the rate the Hoang-ho was
;

discharging sediment it would fill up the Yellow Sea and
'

the gulfs of Pe-chili and Lian Tung in 24,000 years ;
but

M. Elisde Reclus is of opinion that this estimate ought to •

be doubled, as the Yellow Sea is much deeper than Sir

George Staunton stated it to be (20 fathoms). On care- ,

fully examining the latest charts of these seas 1 am
inclined to consider that this estimate cannot be assailed

on this point, as my own determination of the average
depth is 22 fathoms.

We will now attempt to gauge the time that the
three rivers in question would require to fill up by the
sediment they deposit the portion of sea whicn is

included by the gulfs of Pe-chili and Lian Tung, the
Yellow Sea, and the Eastern Sea north of the 29th parallel

and west of the 126th meridian. I have placed the total

surface area at 200,000 English square miles, and the
average depth at 26 fathoms

;
and following Sir George

Staunton’s mode of estimation I find that it would take

sixty-six days to form an island a mile square reaching up
to the surface of the sea. At this rate it would require

;

36,000 years to form all the sea in question into dry land,

supposing of course that there was no elevation or

depression of the sea-bottom during that period. But,

the recent formation of several islands and shoals in the

Yang-tse estuary, the occurrence of raised beaches and
marine remains at llang-chau, Wusung, and Chefooj with
other similar evidences, demonstrate that there is an .

elevation of the coast going on at present ; and, in that

case, it will require considerably less than 36,000 years to

form the sea into terra firma. Perhaps Sir George
Staunton’s original estimate fof the Yellow River may
not be far wrong when applied to the whole sea in 4

question,

PHYSICS WITHOUT APPARATUS 1

VI.

A COUSTICAL expertinents require, for the most part,
f*- the aid of some good instrument or valuable piece

of apparatus. Nevertheless a few instructive illustrations

of the principles of the science can be improvised without

difficulty. Firstly, there is the familiar experiment
brought into fashion, we believe, by Prof. Tyndall, of

setting a row of ivory billiard balls or glass solitaire

marbles along a groove between two wooden boards,

and showing how their elasticity enables them to transmit

from one to another a wave of moving energy imparted

to the first of the row, thus affording a type of the

transmission of sound-waves from particle to particle

through elastic media. Then we may show how sounds

travel through solid bodies by resting against a music-

box or other musical instrument, a broomstick, or any con-

venient rod of wood, at the other end ofwhich we place our

ear. A kindred experiment, illustrative of the transmission

of sounds through threads, is depicted in Fig. 20. A large

spoon is tied to the middle of a thin silken or hempen
thread, the ends of which are thrust into the ears upon
the ends of the thumbs. If the spoon be dangled against

the edge of the table it will resound, and the tones reach

the ear like a loud church bell. The thread telephone or

“lover’s telegraph,” is upon the same principle, the

thread transmitting the whispered words to , a distance,

without that loss by spreading in all
,

directions which

takes place in the open air.

* Continued from p. 4^4*
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The discovery that a musical tone is the result of
regularly recurring vibrations, the number of which deter-
mines the pitch ofthe tone, was made by Galileo without
any more formal apparatus than a mill-edged coin,

along the rim of which he drew his thumb-nail, and found
it to produce a sound. We can show this better by
taking a common toy gyroscope-top with a heavy leaden
wheel, such as are sola at every toy-shop. With a strong

penknife or a file, cut a series of fine notches or grooves
across the rim, so that it shall have a milled edge like a
coin. Now spin it, and while it spins, gently hold
against the revolving wheel the edge of a sheet of stiff

writing-paper or of a veiy thin visiting card. A loud
clear note will be heard if the nicks have been evenly
cut, which, beginning with a shrill pitch, will gradually
fall with a dolorous cadence into the bass end of the
scale, and finally die out in separately audible ticks.
Much notice was attracted some years ago by the

discovery of singing and sensitive flames. A sensitive

flame is not easily made, unless where gas can be burned
at a much higher pressure than is to be found in the case
of the gas supplied by the companies for house-lighting.
To make a singing-flame requires the proper glass tubes
and an apparatus for generating hydrogen gas. The
roajring-tube, which we are now about to describe, is a
good substitute, however, and is also due to the genera-
tion of very rapid vibrations, although in this case the
way in which the heat sets up the vibrations cannot be
very simply explained. Let a common paraffin-lamp
chimney be chosen, and let us thrust up loosely into its

wider or bulbous portion a piece of iron-wire gauze such
as is often employed for window-blinds. If this be not at
hand a few scraps of wire twisted together, or even a few
hair-pins will suffice. The lamp-chimney must then be
held over the flame of a spirit-lamp, or other hot flame,
until the wire-gauze glows with a red heat (see Fig, 21).

Now remove the lamp or lift the chimney off it, so that
the gauze may cool. It will emit a loud note like a
powerful (though rather harsh) organ-pipe, lasting for

about a quarter of a minute, or until the gauze has cooled.
Tubes of different sizes produce different notes.

It is now well known that the quality of different sounds
depends upon the form or character of the invisible sound-
waves, and that different instruments make sounds that
have characters of their own, because their peculiar
shapes throw the air into waves of particular kinds. The
different vowel-sounds are caused by putting the mouth
into particular shapes in order to produce waves of a
particular quality. Take a Jew’s-harp and put it to the
mouth as if you were going to play it. Shape the mouth
as if you were going to say the vowel O, and on striking
the harp you hear that sound. Alter the shape of the
mouth to say A, and the harp sounds the vowel accord-
ingly. The special forms of vibration corresponding to
the different vowel-sounds can be rendered evident to
the eye in a very beautiful way by the simplest con-
ceivable means. A saucerful of soapy water (prepared

Fig. 21.

from yellow kitchen soap and soft water, or with cold
water that has previously been boiled) and a brass curtain-
ring, is all that is needed. A film of soapy water shows,
as all children know when they blow bubbles, the
loveliest rainbow-tints when thin enough, A flat film
can be made by dipping a brass curtain-ring into the
soapy water, and then lifting it out When the colours
have begun to show on the edge of the film, sing any of
the vowels, or the whole of them one after the other, near
the film. It will be thrown into beautiful
patterns of colour which differ with the different
sounds. Instead of a curtain-ring the ring made by
closing together the tips of finger and thumb will answer
the purpose of providing a frame on which to produce
the phoneidoscopic film.

{To be continued1 )

GENERAL PITT RIVERS * {LANE FOX)
ANTHROPOLOGICAL COLLECTION

"*H*E collection which General Pitt Rivers,
* commenced to form in the year 1851 bocame well

known to all immediately interested in the science Of
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anthropology during the series of years in which it was
exhibited at the Bethnal Green branch of the South
Kensington Museum as Col. Lane Fox’s collection, and
no one visited it without picking up a great deal of in-

teresting and curious information. To those who studied

it with care it opened up a new field of exploration,

and invested ail objects of art and manufacture, from
the simplest ornaments, weapons, or implements of
savages, to works the product of the highest modern
culture, with a certain peculiar interest over and above
the gratification derived from the objects themselves
without reference to the history of their origin. It is

needless to say that the moving power of this peculiar

interest was the evolution theory, for the object which
General Pitt Rivers set before him was, as he explained,

“so to arrange his collection of ethnological and pre-

historic specimens as to demonstrate, either actually or

hypothetically, the development and continuity of the

material arts from the simpler to the more complex
forms. To explain the conservatism of savage and
barbarous races and the pertinacity with which they

retain their ancient types of art. To show the variations

by means of which progress has been effected and the

application of varieties to distinct uses. To exhibit

survivals or the vestiges of ancient forms which have
been retained through natural selection in the more
advanced stages of the arts, and reversion to ancient
types. To illustrate the arts of prehistoric times as far as

practicable by those of existing savages in corresponding
stages of civilisation. To assist the question of the mono-
genesis or polygenesis of certain arts

; whether they arc
exotic or indigenous in the countries in which they are
found. To this end objects of the same class from different

countries have been brought together in the collection,

but in each class the varieties from the same localities

have »been placed side by side, and the geographical
distribution of each class has been shown in distribution

maps. ” The gradual growth of the arts has of course been
the theme of many writers. But General Pitt Rivers
was the first, and up till now has, we believe, remained
the only, collector who has investigated the development
of arts and manufactures, and brought home their history

to students by means of series of the objects themselves
arranged in groups so as to illustrate their actual pedigrees.

It is in the arrangement that the collection differs from all

others. Very many ofthe objects of which it is composed are
to be found in most ordinary ethnological collections, such
as that in the British Museum, and the Christy collection;

but in these the specimens are arranged geographically,

and though thus serving a purpose of the utmost import-
ance as showing in what matters of culture the various

races ofman are most clearly distinct and separate, or more
or less allied, they do not afford that kind of information
which it is the one aim of General Pitt Rivers’ collection

to convey and develop. In fact in the case of all series

of objects of arts or manufactures two collections are
absolutely required : the one to illustrate pedigree in

accordance with the Darwinian theory, the other to

illustrate geographical distribution. A collection arranged
on General Pitt Rivers’ plan is much needed in natural
history galleries. What is specially required for the
purposes of general instruction is a series which shall
trace the pedigree of man and all the other highest types
in the several groups as directly as possible from the
lowest forms of life. Such a collection might be arranged
in a series of galleries radiating from a central chamber
in which should be placed the lowest forms, each gallery
leading gradually up to the highest of the group to which it

was alloted. Good models should represent in the series
those links which are embryonic, or which require recon-
struction from fossil remains.

Since the year 1851, when General Pitt Rivers’ collec-
tion was first commenced, it has been continuouslyadded
to, ana it has now reached very considerable dimensions.

The space allotted to it at present in the South Kensington
Museum will not be sufficient to display it sufficiently.

General Pitt Rivers has most generously offered to pre-

sent it to the nation on certain conditions, which will

insure its being properly maintained in its present

arrangement, and prevent the possibility of its being
broken up and distributed amongst other collections by
any future authorities who might not thoroughly compre-
hend its importance in its present condition. It is stipu-

lated that General Pitt Rivers shall have the management
of the collection during his lifetime, and that sufficient

space shall be allotted to him to allow of his making
additions and further developing it in accordance with

the plans which he has formed.
A committee consisting of Sir P. Cunliffe Owen,

CoL Donelly, Mr. Augustus Franks, Prof. Huxley, Sir

John Lubbock, Mr. Poynter, and Prof. Rolleston, was
appointed to consider the advisability of the acceptance

of the collection by the nation, and it has, we believe,

although the conclusions arrived at have of course
not been officially announced, reported unanimously in

favour of its being accepted. There can be no doubt
that it has acted with the best judgment in so doing ;

indeed the eminent men of science and art of which it

was composed could have arrived at no other conclusion.

It would be a very serious matter if the country were to
miss so excellent an opportunity, and there could be no
better place for the collection than in the South Kensing-
ton Museum, It is, as it were, the key to the whole of

the vast collections there gathered together. On the one
hand, in the Pitt Rivers collection is traced the earliest

history of inventions, showing plainly how every primitive

implement and machine grew slowly from the simplest
contrivances, thus leading up to and ticting as a prelimi-

nary training for the study of the contents of the Patent
Museum ; whilst on the other is to be learnt the develop-
mental history of all the arts, the gradual development of

sculpture and painting, the history of the development of

pattern ornaments, the growth, of musical instruments,

of the art of pottery, of clothes, and the history of the
gradual development of ships. All these series and very
many others lead directly up to the various large collec-

tions of paintings, sculpture, pottery, models of shipping,

&c., which it is the main object of the Museum to exhibit,

and cannot but greatly enhance their value and interest

to the student. They serve to impress upon the observer
the curious fact that all arts and inventions, even those
apparently of extreme simplicity, have never been arrived

at by jumps, but have grown slowly by degrees by means
of a series of slight modifications, just as in the case of
biological development. The collection, it should be
remarked, does not in any way clash with the Christy
and British Museum collections, which are arranged on a
perfectly different plan, and which do not in any way
bring together savage and civilised objects. There is

full room for both collections, and indeed a necessity for

them.
We will now draw attention briefly to some few of the

series of objects exhibited in the collection taken more or

less at random as samples of the whole. The collection

may be considered as consisting of three parts. Firstly, a

collection of photographs of the various races of manlund
which is not as yet far advanced, though it contains large

and instructive series of portraits of Danes, Scandi-

mavians, the people of Britanny, and Japanese; whilst

together with the photographs is a small series of those

skulls which show the best marked racial characteristics,

and another which is to exhibit the various modifications in

the forms of their skulls which are made by different races.

Secondly, the very large collection showing the growth

of weapons of all kinds. Thirdly, the various senes

illustrating the development of musical instruments,

ornaments, sculpture, painting, and artistic design of

all kinds
;
and fourthly, those which relate to the develop-
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meat of implements, utensils, houses, ships, machines, and
strictly useful appliances of all kinds. Of course the two
latter series run into one another, and it is impossible to

draw a distinct line between them in the case of the

lower terms of the series. General Pitt Rivers has

especially drawn attention to the manner in which primi-

tive implements subserve many uses : how, for example, a

spear-head may do duty as a knife, as is the case with

the obsidian-headed spears of the Admiralty Islanders.

The earliest Palaeolithic stone implements made for

grasping in the hand were no doubt weapons of offence,

diggers, hammers, nut-crackers, choppers, all in one.

We propose to give a slight sketch of some of the
series in the collection, taken at random from its several
departments, culling freely from the owner’s published
catalogue, and his papers read before the Anthropological
Institute and elsewhere. We may state at the outset
that there exists as yet a catalogue of the weapons only.
General Pitt Rivers has not been able to complete a
catalogue of the remainder of his collection, since it has
been continuously in process of augmenta-
tion. The catalogue of the weapons contains i

so much valuable and curious information
that the appearance of the remainder may be
looked forward to with great interest.

One of the marked features of the collec-

tion is that specimens are usually introduced
to show what natural objects may have first

suggested primitive contrivances to savage
man. Thus amongst the series of savage
stone hatchets and adzes we find specimens
of natural stone axes as it were (Pig. 1, 1 ),

roots of trees which have grown round and
attached themselves firmly to stpnes which
have somewhat of an axe-blade shape, so as
to appear like natural hatchets. It is quite
conceivable that the first idea of the axe, the
fixing the stone blade at the end of a lever,

may have arisen from the observation by
primitive man, and his possible use of such
a natural hatchet.

Amongst the series of specimens illus-

trating the origin of weaving are placed
specimens of bark cloth composed of natu-
rally-interlaced fibres, and we may suggest
that it would be well if there were added a
specimen of a weaver-bird’s nest, which may
have given the first hint as to basket-work,
and thus led to weaving. In this series is

D

is most remarkable how closely alike are
these implements, though from such widely separated
localities. The collection of primitive looms is very
interesting, though as yet one of the least complete in the

collection. In its primitive condition, as at the Caroline
Islands and Vancouver’s Island, the loom is entirely

ortable, consisting of a few sticks only, and only narrow
ands, to form belts or armlets, are woven with it. Some

years ago we saw such a portable loom in use in Britanny,
worked by a boy with his hands and feet, to make girth-

like bands with. The boy was working by the road-side
and playing about every now and then, with the whole
apparatus in his hand. In the bark cloth, made of bark
strips welded together by means of beating and the action
of water, the u tappa ” of Polynesia, we probably see the
origin of paper, which in Japan is made from the bark of
the same tree as tappa.

The collection of weapons commences with weapons
of offence, and begins with a series illustrating the de-

velopment of the shield out of the parrying-stick, such
as now used by Australian blacks, the idea of the

wide shield covering the whole body having apparently

arisen as an improvement on the simple stick held in

the centre, which gradually expanded and grew into a
shield. The origin of the bow is a very interesting

uestion. General Pitt Rivers, as explained in a learned
isquisition on the subject in his catalogue, and also in

his published lecture on “Primitive Warfare/’ believes
that the first idea of the bow may have arisen from the
use of an elastic throwing-stick, with the spring-trap ofthe
Malay regions possibly as a stepping-stone. In several
laces in the world, as, for example, in the Admiralty
slands, the bow is a contrivance still unknown

;
and Mr.

Brooke Low, whose fine collection of Bornean manufac-
tures and implements isnowon exhibition at the South Ken-
sington Museum, informs us that it is not in use throughout
Borneo, though the coast people necessarily know the
weapon. The primitive arrow is merely a spear thrown
with the bow. It is sucb in New Guinea, where the
arrows are far too long for the bow, and though they fly

for a dozen yards or so with great force, soon wobble and
turn over. The arrows have no notch and no feather ;

c A
" * "1 tree round a blade-hliaped

ithout notch or feather ; c,
:rom the Island of Cyprus ;

Ireland.

the bow-string is wide and flat, made of split rattan cane
(Fig. 1, B). The notch and feather are further improve-

ments not yet attained, at all events, in the greater part

of New Guinea. At the Aru Islands both notch and
feather arc in use, but the string is still of rattan narrowed
to fit the notch. In some ofthe New Hebrides the arrows,

which are beautifully finished, have the notch, but still no
feather. .The development of the composite bow made
up of several pieces of horn, bamboo, wood, ivory, &c.,

and usually strengthened by the sinews of animals at the
back, is illustrated by a special series (Fig. 1, c). It is

concluded to have spread from a common centre in Central

or Northern Asia to Turkey, Persia, Greenland, California,

and elsewhere.

To speak of more civilised weapons, the origin of the
bayonet is peculiarly interesting. Its history is set forth

in a special small series, and thus explained in the
catalogue ‘

“ In the early part of the seventeenth century
it was found necessary to retain the use of pikemen in

the infantry, on account of the defenceless position of
the firelock-men when the enemy approached to dose
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quartets. To remedy this defect they were accustomed, straight leaf-shaped bronze sword. It appears tojhave
about the middle of the century, to stick the handles of been brought to Spain by the Romans. It is identical in

their daggers into the muzzles of their guns in order to form with the koohrie of the Goorkas of Nepal, and the
use them as pikes.** Implements modified on this prin- Turkish, Albanian, and Persian yataghans are direct

ciple were called " plug-bayonets ” (Fig. 2, 1, 2). 6ne of descendants of this ancient weapon,
these in the collection nas the date 1647 upon it. The Leaving the series of weapons, we may refer to the
objection to this was that the handles stopped up the collection illustrating the origin and development of boats
muzzle, and the gun could never be fired with the bayonet and ships. Concerning this question General Pitt Rivers
fixed. Many of the dagger-handles had rings on the has published a valuable memoir, entitled “ Early Modes
guard (Fig. 2, 3), and this suggested the idea of fastening of Navigation,” in the Journal of the Anthropological
the ring on to the muzzle, ana the dagger or plug-bayonet Institute. He there divides the subject into five heads,
was thus secured on to the outside of a spring, so that treating of (1) Solid trunks or dug-out canoes ; develop-

the firelock could be loaded and fired with fixed bayonets, ing into (2) Vessels on which planks are laced or sewn
The first introduction to this weapon was in one of the together, and these developing into such as are pinned
campaigns in Flanders, in the time of William III., and with plugs of wood, and ultimately nailed with iron or

f
ready were our men astonished at being fired at with copper

; (3) Bark canoes
; (4) Vessels of skins and wicker-

xed bayonets. The series contains all stages leading work
; (5) Rafts, developing into outrigger canoes, and

from the simple dagger with a wooden plug-Dke handle, ultimately into vessels of broader beam, to which may be
through the same with a ring added, to the modern added rudders, sails, and contrivances which gave rise to

bayonet and its tube and catch. parts of a more advanced description of vessel, such as

Another series close by is of classical interest as illus- the oculus, aplustre, forecastle, ana poop,

trating the history of the Greek “ kopis,” the peculiar The dug-out canoes probably originated from trunks of

sword which is to be seen in the hands of combatants trees accidentally burnt hollow in consequence of the

represented on Greek vases. It is a curved variety of the common practice of lighting fires at the bases of trees.

Fig. a.—j, Dagger with guard, u»cd also as a plug bayonet ; a, the same, but longer an i more bayonet-like ; 3. bayonet with simple ring for attachment
still retaining its cross hand-guard

; 4, Singhalese outrigger canoe, consisting o? a dug-out base with planks sewn on above
; 5, Fijian double canoe.

Some Australian blacks used to paddle about on logs planks long remain laced together, and lashed to the dug-
shaped like canoes, but not hollowed out at all, sitting out by means of rattans or sennet, the boats having no
merely astride with their feet resting on a rail of small ribs, but simply thawts as supports for the planks. In Fiji

sticks driven in. As an improvement to the dug-out, the ribs seen in the interior of the canoes are not used to

wash-boards, or gunwale-pieces, narrow plank strips are bring the planks into shape, but are the last things
added all round at the edge, to keep the wash of the inserted, and are used for uniting the deck more firmly to
water out. These wash-boards are gradually increased the body of the canoe. Wallace has described the boats
in height till, when the canoe is loaded, the dug-out trunk and boat-builders of the Kd Islands. Here, though the
is entirely below water, and acts merely as a float to sup- ledges of the planks are pegged together by means of
port the vessel of planks resting on it. In such a condition wooden pegs, the planks are still fastened to the ribs by
are the Cinghalese canoes which come alongside all the means of rattans. The ribs themselves are an addition,

steamers at Point de Galle and take passenger! on shore after the boat is otherwise complete, and after the first

(Fig. 2, 4). There is a model of one of these in the series, year the rattan-tied ribs are generally taken out and
and also another of a wide flat-bottomed boat, also from replaced by new ones, fitted to the planks and nailed.

Ceylon, in which two dug-out trunks are fastened to the General Pitt Rivers develops the outrigger canoe from
margins of the bottom, one on each side, so as to form the raft. In all Africa and all America there has never .

lateral floats and give the boat very great stability, this existed an outrigger, vessel of any kind. All the canoes!
primitive device being absolutely the same in principle are simple ; but on the coast of South America rafts are I

as that adopted in the structure of the Czaris new yacht used with sails elsewhere unknown in America. Those

'

Livadia
, lately described in Nature. In progress of termed balzas, used on the Guayaquil, in Ecuador, are

development, the dug-out portion of the canoe becomes described by Ulloa. Some are seventy feet in length,
proportionately less important, its functions being usurped and twelve in breadth. They are made of light wooden

jjby the superstructure of planks, and eventually the dug- logs lashed together, and when they are sailing, planks
\

thl
^^Ppe^j or rather survives as the keel only, and are pushed down into the water between the logs, and,

f

orainary boat built of planks is the result. The upper acting as centre-boards, enable the rafts to lufi up or bear 1
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away, according as they are inserted in the fore or hinder
part On the raft theory the outrigger canoe is supposed
to have been developed from an improved modification

of the sailing' raft, m which two logs were made use of

instead of many, as opposing less resistance to the water,

and were connected by a platform* Such tworlog struc-

tures, of course without sails, have been described as in

use by the Tasmanians. The use of the sailing rafts on

the Pacific coast of America seems to lend probability

to the theory, since the outrigger canoe is universal in

Polynesia. On this theory the double canoe (Fig. 2, 5 )

is a highly-specialised development of the two-log rafts

;

and General Pitt Rivers points for additional proof to the
fact that in all double canoes one vessel is always smaller
than the other. This may however be merely a con-
trivance for aiding steering.

On the other hand it seems to us very probable that
the outrigger canoe is really derived from the double
canoes ana that the outrigger float represents, not a
log in process of development towards a canoe itself,

but a degenerate second canoe. On some parts of the
coast of New Guinea the Papuans are accustomed
to lash side by side firmly several of their large
canoes, when about to set out on a trading expedition
of 200 or 300 miles and sail along the coast. Such
a group of canoes is called a "lakatoi.” It is very
probable that the fastening of two dug-outs side by side
may have early suggested itself, and that the two may
have gradually been separated and fastened by longer
and longer cross-pieces, as stability was found to be
increased thereby. We merely suggest this other view
of the matter as worthy of consideration. It is by means
of collections such as that now under consideration that
such points can be determined. „ Luckily, for some reason
or other, possibly a religious one, savages all over the
world make most carefully-constructed models of their
canoes. These are not children’s toys, but exact models,
correct in all details. Even the wretched Fuegians do
this, and the models arg not made for purposes of barter
originally, since they are made by such races as the
Admiralty Islanders, who have no opportunity of dispos-
ing of them. We seem even ourselves to make more
models than necessary, as the quantities of them in
museums testify. General Pitt Rivers has collected a most
valuable series of native models of boats and ships of all

kinds.

(To be continued.)

NOTES
Judging from the papers and reports that have reached us,

through the kindness of the permanent secretary, Mr. F, W.
Putnam, the Boston meeting of the American Association has
been a great success. The many attractions of Boston drew to-

gether a large concourse, including nearly all the great lights of
American science. The people of Boston and Cambridge seem
to have exerted themselves to the utmost to make the numerous
visitors [enjoy themselves, and,' from the accounts of the many
excursions and receptions, these exertions were completely

successful. There were something like a thousand names regis-

tered on the books of the Association, and at the Cambridge
dinner, on August 24, 870 persons were present. The number
of papers entered was 280, all of them evidently duly con-

sidered before being admitted, and many of them of great

scientific importance.

The address of welcome of Prof. Rogers, of the Massa-
chusetts Institute of Technology, briefly reviewed the origin

of the various National Associations, predicting that the Ame-
rican would in time rival that which at the moment was
meeting at Swansea. "Let us,” Prof. Rogers said, "make it

our special work to exclude from our annual reports all detailed

publications which are not of a character actually to add to the

stock of human knowledge, whether that knowledge be simply

the gathering together of facts by careful processes of discern-

ment, or the development of laws by careful mathematical inves-

tigation.” Mr. Lewis H. Morgan, the president of the Associa-

tion, in his brief reply to the addresses of welcome, made some
remarks which are quite as deserving of attention here as on the
other side of the water. " When the meetings of this Association

become indifferent to the communities among which they are

held, its usefulness will be near its end. There is a direct con-

nection between the work upon which its members are engaged
and the material prosperity of the country, in which all alike have
an interest. Scientific investigations ascertain and establish

principles which inventive genius then utilises for the common
benefit. We cannot have a great nation without a great develop-

ment of the industrial arts, and this, in its turn, depends upon
the results of scientific discovery as necessary antecedents.

Material development, therefore, is intimately related to progress

in science.” The address of Prof. A. Agassiz in Section A we
gave in a recent number, and that of Prof. Asaph Hall we hope

to be able to give next week. Prof. Bell’s remarkable lecture

will be found on another page.

The German Association began its sittings at Danzig last

Saturday, and continues them during the present week. Judging

from the reports that have been sent us, the German savants

have received a warm welcome in the great Prussian commercial

city. The programme of papers, as we have already intimated,

is long, and contains several of great importance. Prof. Cohn
of Breslau brought forward at one of the public lectures important

data, spreading over many years, as to the prevalence of colour-

blindness, especially in Germany, Switzerland, and America.

A correspondent informs us that at the meeting of the

Geological Society of France at Boulogne, to which we have
already referred, the French geologists did England the honour
of electing Prof. Prestwich president. Besides Professors Prest-

wick and Seeley, two other English geologists were present at

the meeting, the Rev. J. F. Blake and the Rev. 'T. Wiltshire.

There were also present a large number of, Belgian geologists.

With the French geologists the meeting numbered about fifty

members. Daily excursions were made to all the many places of

geological interest in the Boulonnais, and in the evenings papers
were read by Prof. Gosselet, Dr. E. Sauvage, M. Pellat, and
Prof. Prestwich, on the geological features of the places visited.

The geologists were most hospitably entertained by the munici-

pality and other public bodies.

At the Swansea meeting of the British Association Sir William

Thomson, as an incidental illustration of a paper by him, gave

the following method of "turning the world upside down.”

Suppose there to be no sea or other water on the earth, and no
hills or hollows ; and let the earth be a perfectly elastic or

perfectly rigid solid, with no moon nor sun, nor other body to

disturb it. Commencing anywhere in the northern hemisphere,

walk a few miles northwards or southwards. This, by displacing

the earth’s axis makes a slope. Then walk up hill as long as

you can ; then walk a few miles southwards ; then lie down and
rest, and in time the thing is done ; that ib to say, what was ‘the

South Pole is found under Polaris.

The autumn Congress of the Sanitary Institute was opened at

Exeter on Tuesday, under the presidency of Lord Fortescue.

The death, on August 2, is announced of Karl Rittfr.xon

Hauer, the director of the chemical laboratory of the Geological

Institute of Vienna.

A congress on hygiene was held at Hamburg on September

13, 14, 15. The number of members was about 200. At the

first sitting the hygiene of hospitals and public buildings was
discussed; at the second the hygiene of shipping, after the
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delivery of an address by Dr. Reincke ; and on the third day

the ventilation of private dwellings, and other similar subjects.

A resolution, proposed by Dr. Rietschel of Dresden, was passed

to indace public authorities to study practically the ventilation

of buildings, and another, by Dr. Prath of Dresden, that sani-

tary inspection should always take place by duly qualified officers.

This session is the eighth of the Association.

The Russian newspapers announce that the jubilee of the

zoological museum of the Academy of Sciences, established in

1831 by the Emperor Nicholas, will take place in 1881. Russian

and foreign zoologists will meet at St. Petersburg on this

occasion.

The Association Scientifique de France has not continued the

observations of meteors which was begun by Leverrier, its

founder. No steps have been taken by the Observatory to fill

up this important gap in the scientific work of the nation. The
interest of observations taken during the last two years in the

•display of August meteors and the forthcoming inauguration of

Leverrier’s statue have attracted public attention to this circum-

stance, and it is hoped these observations will shortly be

resumed.

University College, Bristol, has the credit of being the

first in England in which the higher education of women has
been conducted on a large scale in conjunction with that of men.
Its Calendar, which is before us, shows that in the last session,

its fourth, the College was attended by more than five hundred
students, of whom nearly half were women. A wide range in

science and literature is covered by the lectures, of which there

are more than forty distinct courses in the day, and more than

twenty in the evening. Its engineering department has derived

great advantage from the plan under which the students spend
the six'winter months in the College, and the six summer months
as pupils in engineering works in the neighbourhood. The want
of space, which has hitherto pressed severely, will be relieved

by the opening in October of a part of the new buildings.

The crayfish is disappearing so rapidly in several French
departments that energetic measures have been considered neces-

sary for its protection. The fishing of it has been entirely pro-

hibited in the departments of Meuse and Doubs by prefectorial

decrees.

The freedom of the City of London is to be conferred on Sir

Henry Bessemer, F.R.S., on October 6.

M. Lortet gives a brief account in the Comptes rendus for

•September 13, of the results of his dredging in the Lake of

Tiberias. The lake is 2x2 metres above the surface of the

Mediterranean, and the greatest depth is 250 metres. M. Lortet

finds proofs that the lake was formerly on the same level as the

Mediterranean. It is probable, he thinks, that formerly the

lake was very salt ; and thus a study of the fauna of the lake is

full of interest. At least a dozen species of fUh were obtained,

several of them new forms, which M. Lortet is now investigating.

He gives the following list of species which have been deter-

mined :

—

C/arias macranthus, Capocta damascene Barbus Bed-

damn, ChromisA ndrcc, C. paterfamiliast C. Simonis
, C. nilotica,

C% now. sp.
t C. now. sp. t C. new. sp.

%
{un genre nouveau indlter-

minJ), Labrobarbus cams. Several new species of molluscs
have also been obtained

; M. Lortet gives the following list

Neritina Jordani, Butt.
; Melania tuberculata, Midler ; Melan

-

opsis premorsa
% L. ; M. costata, Olivier ; Cyrena jluminalis

,

Midler ; Unto terminals
, Bourg.

; U. iigridis, Bourg.
; U.

Locard
; U. Pietri, Locard. ; U. Maris Galilai, Locard.

MeUaopsis and Melania are of a marine appearance, and seem
0 M. Lortet to show the transition between salt and fresh
water.

In Vol. xii. of the Transactions of the New Zealand Institute

Mr. J. W. Stack has some interesting notes on the colour-sense

of the Maori. Mr. Stack asks what stage had the colour-sense

of the Maori reached before intercourse with Europeans began ?

This can readily be ascertained by reference to the terms

existing in the language at that date for giving expression to

the sense of colour. We find, upon examination, that the

language possessed very few words that conveyed to the mind

an idea of colour, apart from the object with which the parti-

cular colour was associated. There are only three colours for

which terms exist, namely, white, black, and red. White, ma
(sometimes tea—'very limited application). Black, pouri, pango,

inangu. Red, wkero, kura
,
ngan&ana. If we analyse these

words they seem all to relate to the presence or absence of

sunlight. Ma is doubtless a contraction for Marama

,

light,

which is derived from Ra, the sun. Pouri, black, is derived

from Po, night . The derivation of pango and tnangu is not so

apparent, but I venture to think that both whero and kura may

be traced to Ra. Ma is not only the term for whiteness and

clearness, but also for all the lighter tints of yellow, grey, and

green. Grey hair is called kina

,

but the term was never used

to designate anything else but hair ; every other grey object was

either ma or pango
,
as it inclined to a lighter or darker shade.

All the words for expressing redness, except ngangana, may,

Mr. Stack thinks, be traced to Ra, and connect the Maori idea

of that colour with the brilliant rays of the sun. Ngangana is

not the word generally used to express the quality of redness,

but only certain appearances of it, as in flowers or blood- shot

eyes. Yellow and green were recognised, not as abstract con-

ceptions of colour, but only as they are associated with objects.

Blue was not formerly recognised, as no word exists to re-

present it. Anything blue was classed with black, and went

under the heading of pouri, or pango

,

or mattgu. The blue

depths of ocean and sky were pouri, or dark. No words are

found in the Maori language to express violet, brown, orange,

and pink colours ;
but there are n<f less than three words to

express pied or speckled objects. Kopurepure — reddish

speckle ; Kotingotingo — dark speckle ;
tongilongi ~ spotted.

The limited number of colour-expressions that exist in the

Maori language cannot lie attributed to the absence of objects

presenting those colours for which the terms are wanting. The

ornamental scroll-work, and the elaborate patterns employed in

tatooing and carving, showed that the Maori-} were capable of

appreciating the beautiful, both in form and in colouring, and

we can only account, Mr. Stack thinks, for their indifference to

the more delicate tints of flowers which call forth our admira-

tion by supposing that their colour-sense was not so well

educated as our own.

Mr. John Scott has been appointed Professor of Agriculture

and Estate Management to the Royal Agricultural College at

Cirencester. Mr. Scott studied agriculture at the University of

Edinburgh, and has had many years practical experience in

farming, estate management, and land valuing, both at home

and in the Colonies. He is the author of two well-known books

on farm and estate valuations, and was formerly editor of the

Farm Journal.

A new and revised edition of Bishop Stanley’s well-known

and deservedly popular 11 Familiar History of British Birds ” has

just been published by Messrs. Longmans and Co. It has been

revised by (i a practical ornithologist of much experience,
11 and

has been furnished with numerous additional illustrations.

Another Lake village, assigned by experts to the age of

Bronze, has been discovered at Auvemier, near NeucMtel.

Several millstones quite new, others half made, have been

brought to light, from which it is inferred that the place may

have been the seat of a manufactory of these articles. Another
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conclusion drawn from this find is that Swiss pile buildings

served as actual dwellings for the primeval inhabitants of the

land, and were not, as has been supposed, used merely as

storehouses.

Mr. David Bogus will publish in November a new book by

Mr. S. Butler, author of " Erewhon,” "Life and Habit,” &c.,

entitled " Unconscious Memory.” The work will contain

translations from the German of Prosper Ewald Hering of

Prague, and of von Hartmann, with a comparison between the

views of instinctive and unconscious actions taken by these two

writers respectively.

The British Museum is about to be enriched by a collection

of natural history specimens made by the officers of Her Majesty’s

surveying ship Alert
t
which has been for some months engaged

in making a complete survey of the Straits of Magellan.

With the view of promoting agricultural improvement in

Bengal and encouraging the study of scientific agriculture, the

Bengal Government has created two annual special scholarships

of 2001, each, to be held by science graduates of the Calcutta

University at Cirencester College.

A terrific hurricane passed over the Bermudas on August

29 and 30, stated to have exceeded in violence the historical

hurricane of 1839.

Two years ago (Nature, vol. xviii. pp. 104, 344) we directed

attention to the discoveries made in Russia in regard to Fermat’s

asserted prime-form 2a'n
+ I. We have now to chronicle the

fact that to the number of composite integers of this form

another addition has just been made. M. Landry has found that

2W + 1 is divisible by 274177. As at present ascertained there-

fore the composite members of the form are

—

m = 3; divisor, 5*27 + 1 (Euler),

m- 6 ; „ 1071 *2fl +1 (Landry),
nt = 12; „ 7'214 + I (rervouchine),
vi — 23 ; ,, 5*226 + I (Pervouchine).

MM. Martinet and Lesson have brought out vol. i. of

their work on the origin and migrations of the Polynesians.

The next volume is nearly ready, and the remainder will be

published in 1881. The aim of this exhaustive work is to de-

monstrate that the Polynesians are neither Asiatics nor Americans,

but Maoris from the Middle Island.

M. C. de Ufalvy is engaged in editing the narrative of the

voyage of M. Tanagiotis Potagos in Central Asia
;
while to M.

Ilcnri Duveyrier has been confided, by the Paris Geographical

Society, the task of preparing for publication in French that

traveller’s expedition in Equatorial Africa,

Three French expeditions are being organised. One, by M.
Revoil, to Aden, in the country of the Somalis j another, by M.
Moindron, to the northern coasts of New Guinea, which, if

practicable, is to advance beyond the points reached by Raffray,

Meyer, and Albertis; and the third, by M. Flahant, to the Polar

Seas, in conjunction, probably, with Nordenskjcild,

A French explorer, M. Lccart, who is at present on the banks

of the Niger, writes home from "Koundian (Gangaran),

July 25,” that be has discovered a new vine, which promises to

be of great economical value. He says the fruit of the vine

is excellent and abundant, its cultivation very easy, its roots

tuberose and perennial, while its branches are annual. It can

be cultivated as easily as the dahlia. He himself had been

eating the large grapes of the vine for eight days, and found

them excellent, and he suggests that its culture ought to be

attempted in all vine-growing countries as a possible remedy

against the phylloxera. He (is sending home seeds for experi-

ment, both in France and Algeria, and will bring home speci-

mens of the plant at all stages.

Mr. F. J. Campbell of the College for the Blind, Upper
Norwood, he himself being blind, gives an interesting account

of his successful ascent of Mont Blanc, the first time such a feat

was accomplished by a blind man.

The Report of the Cardiff Naturalists' Society for 1879
has to complain of a considerable falling off in the membership,

attributable mainly to bad times. Otherwise the work of the

Society has been fairly satisfactory

.

At a recent meeting of the Balloon Society of Great Britain,

it was announced that a challenge bad been received from M. de

Fonvielle, president of the French Academic d'Aerostation, to a
balloon contest during the present autumn on English soil.

After a discussion it was decided to accept the challenge, the

contest to take place between one member of each nationality,

and the ascent to be made from the Crystal Palace.

According to a table published by the Statistiche Monats-

schrift of Vienna, the number of volumes in the National

Library of Paris is 2,078,000, and in the British Museum only

1,000,000. But it should be noted that the number of volumes does

not give an exact idea of the real importance of a library. The
Vatican, which is stated to have only 30,000 volumes and 25,000

manuscripts, must be considered as ranking far above its numerical

position. According to the provisions of the French law, the

deposit is required of each re-impression, even where there is no
alteration, and the National Library has not the right of dis-

posing by sale of useless volumes, so that there is an accumula-

tion of popular works of no value at all. There is a room fill 1

of Noel and Chapsal’s Elements ofGrammar, and endless numbers

of Petits rarisims . Popular novels are in the same case, and

there are more than eighty copies of " Nana.”

An interesting prehistoric sketch of the Spreewald and the

Schlossberg of Burg, with special map and illustrations, by

Professors Virchow and Schulenburg, has been published by

WiegamU of Berlin.

The additions to the Zoological Society’s Gardens during the

pari week include a Brown-necked Parrot (Paocephalusfusicollis)
from West Africa, presented by Mr. H. Wood ; a Jacaraca

(
Craspedocephahts brasiliensis), a Tree Snake {Dryiophis

acuminata ), a Amphisboena {Amphisbeena alba) from

Brazil, presented by Dr. A. Stradling, C.M.Z.S. ; a —
Amphisboena (Bronia brasiliensis) from Pernambuco, presented

by Mr. W. A. Forbes, F.Z.S. ; a Weeper Capuchin {Cebus

capucinus) from Brazil, a Ring-tailed Coati (
Nasua ru/a) 9 a

Spotted Cavy ( Ccdogevys paca) from South America, a Crab-

eating Raccoon [Procyon cancrivorus) from West Indies, a

Saturnine Mocking-Bird (Mitnus saturninus)t two Silky Hang-

nests (Amblyrhamphus holcsericeus), a Sulphury Tyrant Bird

(Pitangus sulphuratus) from Monte Video, a Maximilian’s

Aracari {Ptcroglossus iviedi) from Pernambuco, deposited
; five

Ruffs {Machetespugnax), British, purchased
;
a Reeves's Muntjac

[Cervulus reevesi) f I>om in the Gardens.

OUR ASTRONOMICAL COLUMN
Colours of Southern Stars.—In the Uranometria Argen*

ttna
t
Dr. Gould has drawn attention to a number of stars pre

senting marked colour, and to several in which there appears to

be change of colour : the following are amongst tne more
noticeable cases :

—

fi Hydri is remarkable for its clear yellow light (2
*

7m.| ; the

Cordoba observations do not support Sir John Herschel’s sus-

picion of variability of brightness, a Indi is also of a bright clear

yellow ; mag. 3 *1. The blue colour of y Tucanse is very marked;
Gould’s magnitude is 4*0.

<f>
Eridani (3*0 is remarkable for its

blue colour, and v Puppis (3*5) is decidedly blue
;
c Pavonis, the

estimates of magnitude of which star vary from 3*6 to 4*2, is of
a remarkably blue colour, Gould’s No. 9 in Dorado, Lacaille
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1567, which varies from 54 to 6|, is excessively red ; it1 Grub is

or a deep crimson, while its neighbour Vs
is conspicuously white

;

magnitudes respectively 67 and 5*9, The star No. 10163 of
Oeltzen’s Argelander is remarkable for its superb crimson colour;
its place for 187J

is in R.A. 9K 45m. 18s., N.P.D, 1126
25'.

fi Muscae (5*3111.) is intense orange-red.

7 Centauri, varying between 4 ’5 and 5
*
1 , appears also to vary

in colour, having been repeatedly noted as reddish, while at
other times it was found without any marked tinge. N Velorum,
which has a peculiar yellow colour, contrasting markedly with
that of the numerous red stars in its vicinity, is suspected to vary
in colour as well as in brightness, the period of the variations
appearing to be not far from 4$ days, though the number of
observations is not sufficient to give tne law of the fluctuations.
The positions of these stars for 1875*0 are*. 7 Centauri, R.A.
Ijh. 42m. 13s., N.P.D. 123

0

49
/
*$; N Velorum, R.A.

9L 27m. 25s*, N.P.D. 146° 29
/
*o.

Dr. G
the lighl

called o_

tinge—pale emerald.

Telegraphic Determinations or Longitude.— The
Hydrographic Office at Washington has published a number
of geographical positions determined in 1878 and 1879 by
parties under the direction of Lieut.-Commanders F. M. Green
and C, IX. Davis of the United States Navy. The longitudes
were fixed by telegraphic exchanges of time-signals, the initial

point of measurement being the meridian of the Royal Observa-
tory at Greenv, ich. The latitudes (with the exception of Lisbon,
determined by the Director of the Royal Observatory, Capt.
F. A. Oom) result from numerous zenith-telescope observations
of pairs of stars. The details of the observations are in the
press, and will shortly appear; meanwhile we extract from
No. 59 of the Notices of tne Hydrojraphic Office the positions
of the more important points—

Lisbon—Centre of dome of the Royal Observatory.
Lai. 38" 42' 3i

w
*3 N. ... Long. oh. 36m. 44*68s. W.

Funchal (Madeira)—Flagstaff of Fort St. Jago.
Lat. 32° 38' 4

r/

*l N. ... Long. ill. 7m. 35*563. W.
Pei'ttambuco—Lighthouse near Fort Ric&o
Lat. 8° 3' 22^*2 S. ... Long. 2h. 19m. 27*775. W.

Bahia—San Antonio Lighthouse.
Lat. 13

0
o' 37"

*4 S. ... Long. 2h. 34m. S*37s. W,
Bio de Janeiro—Centre of dome of Imperial Observatory,
Lat. 22° 54' 23"*8 S. ... Long. 2h. 52m. 41 '41s. W.

Montevideo—Centre of south-east tower of Cathedral.
Lat. 34

g
54' 33" *0 S. ... Long, 3h. 44m. 49*025. W.

Buenos Ayres—Centre of Cupola- of Custom-house.
Lat. 34°36'29"*8 S. ... Long. 3b. 53m. 28*953. W.

Four-Figure Logarithms and Anti-Logarithms.

—

Messrs. Layton, Fleet Street, have lately published tables of
logarithms of numbers to four places from 1000 to 9999, and
anti-logarithms *0000 to *9999, arranged by General Hannyng-
ton, similarly to the modern six and seven-figure tables. All the
figures are printed, and the value sought as consequently found
by mere inspection. The logarithms of numbers o to 999 -would
** ’"J *

i only, and probably would have
te other pages. A complete manual

|

of four-figurelogarithms ofnumbers and trigonometrical functions
is much to be desired, and would suffice for eclipses, occultations,
star-corrections, and many subordinate astronomical calculations

;

it is to be regretted that the logarithms of trigonometrical
functions are not given in the present publication.

ACTION OF PHOSPHORESCENT LIGHT ON
SELENIUM 1

A FEW weeks ago, when listening to Mr. Heaton’s lecture on
Balmain’s luminous paint at the Society of Arts, it occurred

to me to try whether the faint light of phosphorescence would
exercise any sensible effect upon the electric conductivity of
selenium. I lately made some experiments in this direction, for
which I adopted the following arrangement :—One of Dr.

|

Werner Siemens’ selenium preparations, of the kind described
by me m vol. vi. of the Society of Telegraph Engineers’

{VfP*al* yf
48 placed in the circuit of two Darnell cells, together

with a delicate Thomson’s reflecting galvanometer. The sele-
1 ThU article wa* sent to ut by Dr. Obach in April Ult.^En.

ilium was put into one end of a [blackened brass tube, which
was placed inside] a dark box provided with a sliding door in

front of the open end of the tube. The source of phosphores-
cence was a sheet of glass 20 X 30 centimetres, painted at the

back with some phosphorescent material. 1 This luminous sheet

was placed before the opening of the box, usually at a distance

of about 60 centimetres from the selenium plate*

In the first series of experiments the phosphorescence of the

sheet was excited by exposing it to.Ught from different sources.

The results were as follows :

—

No. of
experi-

Description of light used for exciting the

phosphorescence of the sheet.

Increase of con-
ductivity of the
selenium by the
action of phos-
phorescent light.

The sheet was exposed to:— Per cent.

Light reflected from ceiling of semi-dark 0*7

room for several minutes.

Light reflected from ceiling ofmoderately 2*4

light room for fifteen minutes.

Light of the sky at 5 p.m. for several 4*6

minutes.

Light from a few inches of burning

magnesium ribbon.

%
Sunlight for two minutes exactly. 7*8

Sunlight for five minutes exactly.

niiti u. ut suuiu wmuwa iuv, uiuui .wuuu ,

lessened
;
for instance, the third experiment gave only about fcth

of the original value five minutes after the exposure. The sheet,

exposed to strong light two hours’ previously, showed no per-

ceptible action on the selenium. The curious fact that the effect

is less when the sheet is exposed to sunlight for five minutes

than when it is exposed for only two minutes, is probably due to

the circumstance that the sheet becomes sensibly warm during the

longer period of exposure.
In tne second series of experiments different lengths of

magnesium ribbon were burnt in fuont of the sheet and at a

distance of about 1 5 centimetres from it. The intensity of the

phosphorescence increased with the time of exposure to light, as

the following little table shows :

—

;th of magw Time the magnesium Increase of conductivity

ribbon. * was burning. of selenium.

Centimetre Per cent.

I
0*8

3 3
1*8

5 2*4

20 12 2*8

30 3*4

In the third series of experiments a length of 20 centimetres of

magnesium ribbon was burnt in front of the sheet at 20 centi-

metres distance from it The sheet was then, immediately after

its exposure to light, placed at distances of 200, 150, 100, and

50 centimetres respectively from the selenium. It was found

that the effect upon the selenium varied approximately as the

inverse distance of the sheet from the selenium plate, or in other

words, as the square root of the light intensity. The same rela-

tion has been found by Dr. Werner Siemens and others for

considerably stronger light intensities.

In the fourth series of experiments the phosphorescent light

was made to pass through differently-coloured sheets of glass

before acting on the selenium. It was found that colourless

glass transmitted all the active rays. Blue glass transmitted fths
of the total amount

j green glass transmitted |th ;
red (almost

monochromatic) ; and yellow glass transmitted no perceptible

action.

In the fifth series of experiments the action of the sheet gpo**

the selenium was compared with that of a spermaeeti candle,

the phosphorescence of the sheet being excited, by diffused day-

light. Two separate sets of measurements with the standard

* A so-called Aladdin's lamp from Messrs, Ito and Home, Londoa.}
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candfc at different distances (2} and 3} metres) from the selenium
gave tolerably concordant results when, calculated on the suppose
tion.that the effect upon the selenium varies as the square root of
the light intensity. The influence of about 350 square centimetres

of the luminous shot on the selenium was found equal to that of

o'ooi4 standard candle, or 0*04 standard candle per square

metre.

Ini conclusion I wish to remark that the above must be consi-

dered only as preliminary experiments, and the figures given as

only approximate. I am now engaged in making further ex-

periments on this subject with the endeavour to obtain more
accurate results and to extend these researches, as it seems

probable that the sensitive selenium plate may render similar

services to the study of phosphorescent light as the thermopile

has rendered to the study of radiant heat. Eugen Obach

AGRICULTURAL CHEMISTRY 1

II.

TT has been shown that the plant may receive abundance of

#
nitrogen, may produce abundance of chlorophyll, and may be

subject to the influence of sufficient light, and yet not assimilate

a due amount of carbon. On the other hand, it has been seen
that the mineral constituents may be liberally provided, and yet,

in the absence of a sufficient supply of nitrogen in an available
condition, the deficiency in the assimilation of carbon will be
still greater. In fact, assuming all the other necessary conditions
to be provided, it was seen that the amount of carbon assimilated
depended on the available supply of nitrogen.

In a certain general sense it may be said that the success of
the cultivator may be measured by the amount of carbon he
succeeds in accumulating in his crops. And as, other conditions
being provided, the amount of carbon assimilated depends on
the supply of nitrogen in an available form within the reach of
the plants, it is obvious that the question of the sources of the
nitrogen of vegetation is one of first importance. Are they the
same for all descriptions of plants? Are they to be sought
entirely in the soil, or entirely in the atmosphere, or partly in
the one and partly in the other ?

These are questions which Mr. Lawes and myself have dis-
cussed so frequently that it might seem some apology was due
for recurring to the subject here, especially as I considered it in
some of its aspects before this Section at the Sheffield meeting
last year. But the subject still remains one of first importance
to agriculture, aud it could not be omitted from consideration in
such a review as I have undertaken to give. Moreover, there
are some points connected with it still unsettled, and some still

disputed.

.
It will be remembered that De Saitssure’s conclusion was that

plants did not assimilate the free or uncombined nitrogen of the
atmosphere, and that they derived their nitrogen from the com-
pounds of it existing in the atmosphere, and especially in the
soil. Liebig, too, concluded that plants do not assimilate
nitrogen from the store of it existing in the free or uncombincd
state, but that ammonia was their main source, and he assumed
the amount of it annually coming down in rain to be much more
than \\ e now know to be the case.

Referring to our previous papers for full details respecting
j

most of the points in question, I will state, as briefly as I can,
the main facts known—first in regard to the amount of the
measurable, or as yet measured, annual deposition of combined
nitrogen from the atmosphere ; and secondly as to the amount
of nitrogen annually assimilated over a given area by different

crops—so that some judgment may be formed as to whether the
measured atmospheric sources are sufficient for the requirements
of agricultural production, or whether, or where we must look
for other supplies?

First, as to the amount of combined nitrogen coming down as
ammonia and nitric acid in the measured aqueous deposits from
the atmosphere.

Judging from the results of determinations made many years
ago, partly by Mr. Way, and partly by ourselves, in the rain,

&c., collected at Rothamsted ; from the results of numerous
determinations made much more recently by Prof. Frankland in

t'' the deposits collected at Rothamsted, and also in rain collected
' elsewhere

;
from the results obtained by Boussingault in Alsace

;

from those of Marie-Davy at the Meteorological Observatory at,

z Opening Address in Section B (Chemical Science), at the Swansea
meeting of the British Association, by J. H. Gilbert, Ph.D., F.R.S.,

J

V.B.C.S., F.L.S.. President of the Section. Continued from p, 476,

Montsouris, Paris; and from thoBe of many others made in

France and Germany—we concluded, some years ago, that the
amount of combined nitrogen annually so coming down from the

atmosphere would not exceed 8 or 10 lbs. per acre per annum in

the open country in Western Europe. Subsequent records

would lead to the conclusion that this estimate is more probably
too high than too low. And here it may be mentioned in

passing, that numerous determinations of the nitric add in the
drainage water Collected from land at Rothamsted, which had
been many years unmanured, indicate that there may be a
considerable annual loss by the soil in that way ; indeed, prob-
ably sometimes much more than the amount estimated to be
annually available from the measured aqueous deposits from
the atmosphere.

It should be observed, however, that the amount of combined
nitrogen, especially of ammonia, is very much greater in a given
volume of the minor aqueous deposits than it is in rain ; and
there can be no doubt that there would be more deposited within
the pores of a given area of soil than on an equal area of the
non-porous even surface of a rain-gauge. How much, however,
might thus be available beyond that determined in the collected

and measured aqueous deposits, the existing evidence docs not
afford the means of estimating with any certainty.

The next point to consider is—What is the amount of nitro-

gen annually obtained over a given area, in different crops, when
they are grown without any supply of it in manure? The field

experiments at Rothamsted supply important data relating to

this subject.

Thus, over a period of 32 years (up to 1875 inclusive), wheat
yielded an average of 207 lbs. of nitrogen per acre per annum,
without any manure

;
but the annual yield has declined from an

average of more than 25 lbs. over the first 8, to less than 16 lbs.

over the last 12, of those 32 years
;
and the yield (it is true with

several bad seasons) has bqpn still less since.

Over a period of 24 years barley yielded 18*3 lbs. of nitrogen
per acre per annum, without any manure ; with a decline from
22 lbs. over the first twelve, to only 14*6 lbs. over the next 12
years.

With neither wheat nor barley did a complex mineral manure
at all materially increase the yield of nitrogen in the crops.

A succession of so-called “root-crops”—common turnips,

Swedish turnips, and sugar-beet (with 3 years of barley inter-

vening after the first 8 years)—yielded, with a complex mineral
manure, an average of 26*8 lbs. of nitrogen per acre per annum
over a period of 31 years. The yield declined from an average
of 42 lbs. over the first eight years, to only 13*1 lbs. (in sugar-
beet) over the last 5 of the 31 years ; but it has risen some-
what during the subsequent 4 years, with a change of crpp to
mangolds.

With the leguminous crop, beans, there was obtained, over a
period of 24 years, 31*3 lbs. of nitrogen per acre per annum
without any manure, and 45 ’5 lbs. with a complex mineral
manure, including potass (bnt without nitrogen). Without
manure the yield declined from 48*1 lbs, over the first -1

2
years

to only 14*6 lbs. over the last 12 ; and with the complex mineral
manure it declined from 61*5 lbs. over the first 12, to 29*5 lbs.

over the last 12, years of the 24.
Again, an ordinary rotation of crops of turnips, barley, clover,

or beans, and wheat, gave, over a period of 28 years, an average
of 36*8 lbs. of nitrogen per acre per annum without any manure,
and of 45*2 lbs. with superphosphate of lime alone, applied

once every four years, that is for the root crop. Both without
manure, and with superphosphate of lime alone, there was a
considerable decline in the later courses.

A very remarkable instance of nitrogen yield is the follow
ing—in which the results obtained when barley succeeds barley
that is when one gramineous crop succeeds another, are con
trasted with those when a leguminous crop, clover, intervenes
between the two cereal crops. Thus, 'after the growth of six

grain crops in succession by artificial manures alone, the field so
treated was divided, and, in 1873, on one half barley, and on the
other half clover, was grown. The barley yidded 37 *3 lbs. of
nitrogen per acre, but the three cuttings of clover yidded 151*3
lbs. In the next year, 1874, barley succeeded on both the barley
and the clover portions of the field. Where barley had previously
been grown, and had yidded 37*3 lbs. of [nitrogen per acre, it
now yielded 39*2 lbs.

;

but where the dover had previoudy been
grown, and had yielded 151*3 lbs. of nitrogen, the barley suc-
ceeding it gave 69-4 lbs., or 30*3 lbs. more after the removal of
151*3 lbs. in clover, than after the removal of only 37*311*. in
barley. - w*
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Nor was this curious result in any wav accidental. It is quite

consistent with agricultural experience that the growth ana re-

moval of a highly nitrogenous leguminous crop should leave the

land in high condition for the growth of a gramineous com crop,

which characteristically requires nitrogenous manuring ; and the
determinations of nitrogen in numerous samples of the soil taken
from the two separate portions of the field, after the removal of
the barley and the clover respectively, concurred in showing con-
siderably more nitrogen, especially in the first nine inches of
depth, in the samples from the portion where the clover had been
grown, than in those from the portion whence the barley had
been taken. Here then the surface soil at any rate had been
considerably enriched in nitrogen by the growth and removal of
a very highly nitrogenous crop.

Lastly, clover has now been grown for twenty-seven years in

succession, on a small plot of garden ground which had been
under ordinary garden cultivation for probably two or three
centuries. In the fourth year after the commencement of the
experiment, the Boil was found to contain, in its upper layers,

about four times as much nitrogen as the farm-arable-land sur-

rounding it ; and it would doubtless be correspondingly rich in

other constituents. It is estimated that an amount of nitrogen
has been removed in the clover crops grown, corresponding to an
average of not far short of 200/. per acre per annum ; or about
ten times as much as in the cereal crops, and several times as

mnch as in any of the other crops, growing on ordinary arable

land ; and, although the yield continues to be very large, there
has been a marked decline over the second half of the period
compared with the first. Of course, calculations of the produce
of a few square yards into quantities per acre can only be
approximately correct. Cut there can at any rate l>e no doubt
whatever that the amount of nitrogen annually removed has been
very great

; and very far beyond what it would be possible to

attain on ordinary arable land
; where, indeed, we have not

succeeded in getting even a moderate growth of clover for more
than a very few years in succession.

One other illustration should be given of the amounts of
nitrogen removed from a given area of land by different descrip-

tions of crop, namely, of the results obtained when plants of the
gramineous, the leguminous, and other families, are growing
together, as in the mixed herbage of grass-land.

It is necessary here to remind you that gramineous crops
grown separately on arable land, such as wheat, barley, or oats,

contain a comparatively small percentage of nitrogen, and assi-

milate a comparatively small amount of it over a given area.

Yet nitrogenous manures have generally a very striking effect in

increasing the growth of such crops. The highly nitrogenons
leguminous crops (such as beans and clover), on the other hand,
yield, as has been seen, very much more nitrogen over a given
area, and yet they are by no means characteristically benefited
by direct nitrogenous manuring; whilst, as has been shown,
their growth is considerably increased, and they yield consider-

ably more nitrogen over a given area under the influence of

purely mineral manures, and especially of potass manures.
Bearing these facts in mind, the following results, obtained on
the mixed herbage of grass land, will be seen to be quite

consistent.

A plot of such mixed herbage, left entirely unmanured, gave
over twenty years an average of 33 lbs. of nitrogen per acre per

annum. Over the same period another plot, which received

annually a complex mineral manure, including potass, during the

first six years, but excluding it during the lost fourteen years,

yielded 46*3 lbs. of nitrogen ; whilst another, which received
the mixed mineral manure, including potass, every year of the
twenty, yielded 55*6 lbs. of nitrogen p.r acre per annum. With-
out manure there was some decline of yield in the later years ;

with the partial mineral manuring there was a greater decline ;

but with the complete mineral manuring throughout the whole
period, there was even some increase in the yield of nitrogen in
the later years.

Now, the herbage growing without manure comprised about
fifty species, representing about twenty natural families ; that
growing with the limited tupply of potass comprised fewer
specie';, but a larger amount of the produce, especially in the
earlier years, consisted of leguminous species, and the yield of
nitrogen was greater. Lastly, the plot receiving potass every
year yielded still more leguminous herbage, and, accordingly,
still more nitrogen.
The most striking points brought out by the foregoing illustra-

tions are the following
1 * Wttw>ut nitrogenousjnanure, the gramineous crops annu-

ally yielded, for many years in succession, much more nitrogen
over a given area than is accounted for by the amount of com-
bined nitrogen annually coming down in the measured aqueous
deposits from the atmosphere.

2. The root crops yielded more nitrogen than the cereal crops,

and the leguminous crops very much more still.

3. In all cases—whether of cereal crops, root crops, legu-

minous crops, or a rotation of crops—the decline in the annual
yield of nitrogen^ when none was supplied', was very great.

How are these results to be explained? Whence comes the
nitrogen ? and especially whence comes the much larger amount
taken up by plants of the leguminous and some other families,

than by the gramineoe ? And lastly, what is the significance oi

the great decline in the yield of nitrogen in] all the crops when
none is supplied in the manure ?

Many explanations have been offered. It has been assumed
that the combined nitrogen annually coming down from the
atmosphere is very much larger than we have estimated it, and
that it is sufficient for all the requirements of annual growth.
It has been supposed that “broad-leaved plants” have the

power of taking up nitrogen in some form from the atmosphere,
in a degree, or in a manner not possessed by the narrow-leaved
gramme®. It has been argued that, in the last stages of the
decomposition of organic matter in the soil, hydrogen is evolved,
and that this nascent hydrogen combines with the free nitrogen
of the atmosphere, and so forms ammonia. It has been sug-
gested that ozone may be evolved in the oxidation of organic
matter in the soil, and that, uniting with free nitrogen, nitric

acid would be produced. Lastly, it has by some been concluded
that plants assimilate the free nitrogen of the atmosphere, and
that some descriptions are able to do this in a greater degree than
othets.

We have discussed these various points on more than one occa-

sion ; and we have given our reasons for concluding that none
of the explanations enumerated can be taken as accounting for

the facts of growth.
Confining attention here tothe question of the assimilation of free

nitrogen by plants, it is obvious that, if this were established, most
of our difficulties would vanish. This question has been the subject

of a great deal of experimental inquiry, from the time that Bous-
singault entered upon it, about the year 1837, nearly up to the

present time. About twenty years ago it was elaborately investi-

gated at Rothamsted. In publishing the results of that inquiry

those of others relating to it were fuDy discussed ; and although
the recorded evidence is admittedly very conflicting, we then
came to the conclusion, and still adhere to it, that the balance of

the direct experimental evidence on the point is decidedly against

the supposition of the assimilation of free nitrogen by plants.

Indeed, the strongest argument we know of in its favour is, that

some such explanation is wanted.
Not only is the balance of direct experimental evidence

against the assumption that plants assimilate free or uncom-
bined nitrogen, but it seems to us that the balance of existing

indirect evidence is also in favour of another explanation of our
difficulties.

I have asked what is the significance of the gradual decline of
produce of all the different crops when continuously grown with-

out nitrogenous manure? It cannot be that, in growing] the

same crop year after year on the same land, there is any residue

left in the soil that is injurious to the subsequent growth of the

same description of crop
;
for (excepting the beans) more of

each description of crop has been grown year after year on the

same land than the average yield of the country at large under

ordinary rotation, and ordinary treatment—provided only that

suitable soil conditions were supplied. Nor can the diminishing

produce, and the diminishing yield of nitrogen, be accounted for

on the supposition that there was a deficient supply of available

mineral constituents in the soil. For, it has been shown that the

cereals yielded little more, and declined nearly as much as with-

out manure, when a complex mineral manure was used, such as

was proved to be adequate when available nitrogen was also

supplied. So far as the root crops are concerned the yield of

nitrogen, though it declined very much, was greater at first, and
on the average, than in the case of the cereals. As to the

lcguminoJ®, which require so much nitrogen from somewhere, it

is to he observed that on ordinary arable land the yield haa not

been maintained under any conditions of manuring; and the

decline was nearly as marked with mineral manures as without

any manure. Compared with the growth of the leguminosae on

arable land, the remarkable result with the garden clover would

seem clearly to indicate that the question was one of soil, and
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not of atmospheric supply. And the fact that all the other crops

will yield full agricultural results even on ordinary arable land,

when proper manures are applied, is surely very strong evidence

that it is with them, too, a question of soil, and not of atmospheric

supply.

But we have other evidence leading to the same conclusion,

a Unfortunately we have not reliable samples of the soil of the

different experimental fields taken at the commencement of each

series of experiments, and subsequently at stated intervals. We
v have nevertheless, in some cases, evidence sufficient to show

!

tf
whether or not the nitrogen of the soil has suffered diminution

> by the continuous growth of the crop without nitrogenous

manure.
Thus we have determined the nitrogen in the soil of the con-

> tinuously unmanured wheat plot at several successive periods, and
'

' the results prove that a gradual reduction in the nitrogen of the

soil is going on
;
and, so far as we are able to form a judgment

on the point, the diminution is approximately equal to the
: nitrogen taken out in crops ;

and the amount estimated to be
", received in the annual rainfall is approximately balanced by the
1 amount lost by the laud as nitrates in the drainage water,

v In the case of the continuous root-crop soil, on which the

; decline in the yield of nitrogen in the crop was so marked, the

\ percentage of nitrogen, after the experiment had been continued

* tor twenty-seven years, was found to be lower where no nitrogen

^ had been applied than in any other arable land on the farm which

4 has been examined.

In the case of the experiments on the mixed herbage of grass

land, the soil of the plot which, under the influence of a mixed
mineral manure, including potass, had yielded tuch a large

amount of leguminous herbage and such a large amount of

nitrogen, showed, after twenty years, a considerably lower
*

percentage of nitrogen than that of any other plot in the series.

Lastly, determinations of nitrogen in the garden soil which has

yielded so much nitrogen in clover, made in samples collected in

the fourth and the twenty-sixth years of the twenty-seven of the

experiments, show a very large diminution in the percentage of

nitrogen. The diminution, to the depth of 9 inches, only repre-

sents approximately three-fourths as much as the amount esti-

mated to be taken out in the clover during the intervening period
;

and the indication is that there has been a considerable reduction

in the lower depths also. It is to be supposed however that

there would be loss in othlr ways than by the crop alone.

I would ask, Have we not in these facts—that full amounts

•£ of the different crops can be grown, provided proper soil con-

,.4 ditions are supplied ; that without nitrogenous manure the yield

t of nitrogen in the crop rapidly declines
;
and that, coincidently

with this, there is a decline in the percentage of nitrogen in the

soil—have w e not in these facts cumulative evidence pointing to

the soil, rather than to the atmosphere, as the source of the

nitrogen of our crops ?

In reference to this point I may mention that the ordinary

* arable soil at Rothamsted may be estimated to contain about

3,000 lbs. of nitrogen per acre in the first nine inches of depth,
” about 1,700 lbs. in the second nine inches, and about 1,500 lbs.

in the third nine inches—or a total of about 6,200 lbs. per acre

to the depth of twenty-seven inches.

In this connection it is of interest to state that a sample of

Oxford clay obtained in the sub Wealden exploration boring, at

a depth of between 500 and 600 feet (and which was kindly

given to me by the President of the Association, Prof. Ramsay,
some years ago), showed, on analysis at Rothamsted, approxi-

mately the same percentage of nitrogen as the subsoil at

* Rothamsted taken to the depth of about 4 feet only.

* Lastly, in a letter received from Boussingault some years ago,
* referring to the sources whence the nitrogen of vegetation is

;
derived, he says :

—

.
“ From the atmosphere, because it furnishes ammonia in the

I form of carbonate, nitrates, or nitrites, and various kinds of

J| dost. Theodore de Saussure was the first to demonstrate the

J presence of ammonia in the air, and consequently in meteoric

waters. Liebig exaggerated the influence of this ammonia on

4 vegetation, since he went so far as to deny the utility of the
* nitrogen which forms a part of farmyard manure. This influ*

j enceis nevertheless real, and comprised within limits which have

\ quite recently been indicated in the remarkable investigations of

M. Schlosing.
“ From the soil, which, besides furnishing the crops with

mineral alkaline substances, provides them with nitrogen, by
'V jmnpqnta, and by nitrates, which are formed in the soil at the

expense of the nitrogenous matters contained in diluvium, which

is the basis of vegetable earth ;
compounds in which nitrogen

exists in stable combination, only becoming fertilising by the

effect of time. If we take into account their immensity, the

deposits of the last geological periods must be considered as an

inexhaustible reserve of fertilising agents. Forests, prairies, and

some vineyards, have really no other manures than what are

furnished by the atmosphere and by the soil. Since the basis of

all cultivated land contains materials capable of giving rise to

nitrogenous combinations, and to mineral substances, assimilable

by plants, it is not necessary to suppose that in a system of culti-

vation the excess of nitrogen found in the crops is derived from

the free nitrogen of the atmosphere. As for the absorption of

the gaseous nitrogen of the air by vegetable earth, I am not

acquainted with a single irreproachable observation that esta-

blishes it
;
not only does the earth not absorb gaseous nitrogen,

but it gives it off, as you have observed in conjunction with Mr.

Lawes, as Reiset has shown in the case of dung, as M. Schlosing

and I have proved in our researches on nitrification.

“If there is one fact perfectly demonstrated in physiology it

is this of the non-assimilation of free nitrogen by plants ; and I

may add by plants of an inferior order, such as mycoderms and

mushrooms (translation).”

If, then, our soils are subject to a continual loss of nitrogen

by drainage, probably in many ca c es more than they receive of

combined nitrogen from the atmosphere—if the nitrogen of our

crops is derived mainly from the soil, and not from the atmosphere

—and if, when due return is not made from without, we are

drawing upon what may be termed the store of nitrogen of the

soil itself— is there not, in the case of many soils at any rate,

as much danger of the exhaustion of their available nitrogen

as there has been supposed to be of the exhaustion of their

available mineral constituents?

I had hoped to say something more about soils to advance our

knowledge respecting which an immen-e amount of investigation

has been devoted of late years, but in regard to which we have

yet very much more to learn. I must however now turn to

other matters.

( To be continued.)

IMPROVED HELIOGRAPH OR SUN SIGNAL 1

'T,

IIK author claims to have contrived a heliograph, or sun
A telegraph, by w liich the rays of the sun can be directed

on any given point with greater ease and certainty than by those

at present in use.

When the sun’s rays arc reflected at a small plane surface

considered os a point, the reflected rays form a cone, whose
vertex is at the reflector and whose vertical angle is equal to

that subtended by the sun. Adding to the size of the mirror

adds other cones of light, whose bounding rays are parallel with

those proceeding from other points of the mirror, and only

distant from them the same distance as the points on the mirror

from which they are reflected. Hence increasing the size of the

mirror only adds to the field to which the sun’s rays are reflected

a diameter equal to the diameter of the mirror, and this at any

distance at which the sun signal would be used is quite inap-

preciable. Adding to the size of the mirror adds to the number

of rays sent to each point, and hence to the brightness of the

visible flash, but not to the area over which it is visible.

By the author’s plan an ordinary field-glass is used to find

the position of the object to be signalled to, and to it is attached,

in the position of the ordinary sun-shade, a small and light

apparatus, so arranged that when the mirror is turned to direct

the cone of rays to any object within the field view of the glass,

an image of the sun appears in the field, at the same time as the

image of the distant object, and magnified to the same degree,

and the part of the field covered by this image is exactly that

part to which the rays are reflected, and at which some part of

the sun’s disk is visible in the mirror.

A perfectly plane silvered mirror, A, takes up the rays of the

sun, and when in proper position reflects them parallel with the

axis of D%
which is one barrel of an ordinary field-glass. The

greater part of the light passes away to the distant object, but

some is taken up by the small silvered mirror, E, which is

placed at an angle of 45* 1° axis of D§ and reflected at a
right angle through the unsilvered plane mirror, F% and the

convex lens, K, by which it is brought to a focus on the white

1 Paper read at the British Association by Tempest Anderson, M.D., B.Sc.
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screen, Jf9 which is placed in the principal focus of K, The
ravs from this image diverge in all directions, and some are
taken np by the lens K and restored to parallelism

; some of
these are reflected by the unsilvered mirror, /, down to the field-
glass* A and if this is focussed for parallel rays, as is the casem looking at distant objects, an image of the sun is seen pro-
jected on the same field of view as that of the distant object.
As the nurrors £ and Fare adjusted strictly parallel, the rays
proceeding from /’into the field-glass are parallel and in the
opposite direction to those going from the mirror A to Et which
form part of the same pencil as those going to the distant object.
Hence the unage of the sun seen in the field exactly covers the
object to which the sun-flash is visible, and in whatever direction
the mwror A is moved so as to alter the direction in which rays
are reflected to the distant object, and the angle at which part
impinge on E and ore reflected through the lens A\ the image
visible in the glass moves In the same direction. Several
attempts to produce this result were made by the use of
mirrors and prisms, before the lens K was introduced, but they
all failed. It was easy to make the image of the sun cover the
object when the two occupied the centre of the field of view,
but directly the mirror was inclined so as to direct the rays not
strictly parallel to the axis of the field-glass, the apparent image
diverged generally in the same direction along one co-ordinate,
and in the opposite along one at right angles to it, so that
nowhere, but in one line across the field, did the image lie in the
desired position. The mirrors E and F are adjusted parallel
once for all, by noticing the position on a screen of the small

In actual use the field -glass is first fixed in position pointing
to the object, either by holding steadily in the hand, or better
by a clamp attached, by which it can be screwed into a tree or
post, or fixed in the muzzle of a rifle. The instrument is turned
on the barrel of the glass till the sun is in the plane passing
through the two. axes of the instrument, and the mirror A is

turned till the bright image of the sun is seen on the screen A
through a hole left for the purpose in the side of the tube. On
r

ttir°ugh the glass the sun’s image is seen, and by then
slightly rotating the instrument or moving the mirror, is made to
cover the object The mirror A is connected not directly to the

°* instrument, but to a lever /?, on which it works
stiffly so as to retain any position in which it is placed. Lever
Rories

-

easily and has a range of motion, to one end of
which it is pressed by a spring

j slight pressure with the finger
and i

!
s attache<l mirror, so as to throw the light on and

on the object in a succession of long and short flashes by which
letters and words may be indicated. Flashes may also be given
by moving the instrument if held in the hand.
1 he above instrument answers well for all positions of the

un except when very low behind the observer’s*back. For

rofLSS*
a
?
oth

l
er ““Tor is provided by which the light is

reflected on to the mirror A.
^hich is made by Cook and Sons, York, was

the president’ Prof-

SELENIUM AND THE PHOTOPHONE 1

TN bringing before you some discoveries made by Mr. Sumner
Tainter and myself, which have resulted in the construction

of apparatus for the production and reproduction of sound by
means of light, it is necessary to explain the state of knowledge
which formed the starting point of our experiments. I shall
first describe the remarkable substance selenium, and the manipu-
lations devised by various experiments

; but the final result of our
researches has evidenced the class of substances sensitive to light
vibrations, until we can propound the fact of sensitiveness being
a general property of all matter. We have found this property
in gold, silver, platinum, iron, steel, brass, copper, zinc, lead,
antimony, German silver, Jenkin’s metal. Babbitt s metal, ivory,
celluloid, gutta-percha, hard rubber, soft vulcanised rubber,
paper, parchment, wood, mica, and silvered glass ; and the only
substances from which we have not obtained results are carbon
and thin

.

microscopic glass. We find that when a vibratory
beam of light falls upon these substances they emit sounds—the
pitch of which depends upon the frequency of the vibratory
change in the light. We find further that, when we control the
form or character of the light-vibration on selenium, and
probably on the other substances, we control the quality of the
sound and obtain all varieties of articulate speech. We can
thus, without a conducting wire as in electric telephony, speak
from station to station, wherever we can project a beam of light.
We have not had opportunity of testing the limit to which this
photophonic influence can be extended, but we have spoken to
and from points 213 metres apart ; and there seems no reason to
doubt that the results will be obtained at whatever distance a
beam of light can be flashed from one observatoiy to another.
The necessary privacy of our experiments hitherto has alone
prevented any attempts at determining the extreme distance at
which this new method of vocal communication will be available.
I shall now speak of selenium.

In the year 1817 Berzelius and Gottlieb Gahn made an
examination of the method of preparing sulphuric acid in
use at Gripsholm, During the course of this examination,
they observed in the acid a sediment of a partly reddish,
partly clear brown colour, which, under the action of the
blowpipe, gave out a peculiar odonr, like that attributed
by Klaproth to tellurium. As tellrrium was a substance of
extreme rarity, Berzelius attempted its production from this
deposit ; but he was unable, after many experiments, to obtain
further indications of its presence. lie found plentiful signs of
sulphur mixed with mercury, copper, zinc, iron, arsenic, and
lead, but no trace of tellurium. It was not in the nature of
Berzelius to be disheartened by this result. In science every
failure advances the boundary of knowledge as well as every
success, and Berzelius felt that, if the characteristic odour that
had been observed did not proceed from tellurium, it might pos-
sibly indicate the presence of some substance then unknown to
the chemist. Urged on by this hope he returned with renewed
ardour to his work. He collected a great quantity of the mate-
rial, and submitted the whole mass to various chemical processes.
He succeeded in separating successively the sulphur, the mer-
cury, the copper, the tin, and the other known substances whose
presence had been indicated by his tests ; and, after all these
had been eliminated, there still remained a residue which proved
upon examination to be what he had been in search of—a new
elementary substance. The chemical properties of this new
element were found to re embie those of tellurium in so remark-
able a degree, that Berzelius gave to the substance the name of
“Selenium,” from the Greek word sehne% the moon (“tellu-
rium,” as is well known, being derived from tdlus% the earth).

Although tellurium and selenium are alike in many respects,

they differ in their electrical properties, tellurium being a good
conductor of electricity, and selenium, as Berzelius showed, a
non-conductor. Knox discovered, in 1837, that selenium became
a conductor when fused

; and Hittorff, in 1852, showed that it

conducted, at ordinary temperatures, when in one of its allotropic

forms. When selenium is rapidly cooled from a fused condition
it is a non-conductor. In this its vitreous form it is of a dark
brown colour, almost black bv reflected light, having an exceed-
ingly brilliant surface, In tnin films it is transparent, and ap-
pears of a beautiful ruby red by transmitted light. When
selenium is cooled from a fused condition with extreme slowness

it presents an entirely different appearance, being of a dull lead

1
Lecture delivered at the Boston meeting of the American Association by

Prof. A Graham Bell
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colour, and haring throughout a granulated or crystalline struc- name* of Willoughby Smith, Lieutenant Sale, Draper and

ture, and looking like a metal* In this form it is perfectly Moss, Professor W. G. Adams, Lord Rosse, Day, Sabini,

opaque to light, even in very thin films. This variety of selenium Dr. Werner Siemens, and Dr. C. W. Siemens. AH observations

has long been known as “ granular ” or " crystalline ” selenium, by these various authors had been made by means ofgalvano-

or as Regnault cftiIf1 it, “ metallic ” selenium. Itwas selenium meters ; but it occurred to me that the telephone, from its ex-

of this kind that Hittarff found to be a conductor of electricity treme sensitiveness to electrical influences, might be substituted

at ordinary temperatures. He also found that its resistance to with advantage. Upon consideration of the subject, however,

the passage of an electrical current diminished continuously by I saw that the experiments could not be conducted in the

heating iip to the point of fusion, and that the resistance suddenly ordinary way for the following reason s—The law of audibility

increased in passing from the solid to the liquid condition. It of the telephone is precisely analogous to the law of electric

was early discovered that exposure to sunlight hastens the change induction. No effect is produced during the passage of a con-

of selenium from one allotropic form to another ; and this tinuous and steady current. It is only at the moment of change

observation is significant in the light of recent discoveries. from a stronger to a weaker state, or vice vend
,
that any audible

Although selenium has been known for the last sixty years, it effect is proposed, and the amount of effect is exactly proportional

has not yet been utilised to any extent in the arts, and it is still to the amount of variation in the current. It was, therefore,

considered simply as a chemical curiosity. It is usually supplied evident that the telephone could only respond to the effect pro-

in the form of cylindrical bars. These bars are sometimes duced in selenium at the moment of change from light to dark-

found to be in the metallic condition ; but more usually they ness, or vice vend, and that it would be advisable to intermit the

are in the vitreous or non-conducting form. It occurred to light with great rapidity, so as to produce a succession of changes

Willoughby Smith that, on account uf the high resistance of intoe conductivity of the selenium, corresponding infrequency

crystalline selenium, it might be usefully employed at the shore tojmusical vibrations within the limits of the sense of hearing,

end of a submarine cable, in his system of testing and signalling For I had often noticed that currents of electricity, so feeble as

during the process of submersion. Upon experiment, the to produce scarcely any audible effects from a telephone when
selenium was found to have all the resistance required—some of the circuit was simply opened or closed, caused very perceptible

the bars employed measuring as much as 1,400 megohms—a musical sounds when the circuit was rapidly interrupted, and

resistance equivalent to that which would be offered by a tele- that the higher the pitch of sound the more audible was the

graph wire long enough to reach from the earth to the sun ! effect, I was much struck by the idea of producing sound by

But the resistance was found to be extremely variable. Experi- the action of light in this way. Upon farther consideration it

ments were made to ascertain the cause of this variability. Mr, appeared to me that all the audible effects obtained from varieties

May, Mr, Willoughby Smith’s assistant, discovered that the of electricity could also be produced by variations of light acting

resistance was less when the selenium was exposed to light than upon selenium. I saw that the effect could be produced at the

when it was in the dark. extreme distance at which selenium would respond to the action

In order to be certain that temperature had nothing to do of a luminous body, but that this distance could be indefinitely

with the effect, the selenium was placed iu a vessel of water, so increased by the use of a parallel beam of light, so that we
that the light had to pass through from 1 in. lo 2 in. of water could telephone from one place to another without the necessity

in order to reach the selenium. The approach of a lighted of a conducting wire between the transmitter and receiver,

candle was found to be sufficient to cause a marked deflection of It was evidently necessary, in order to reduce this idea to

the needle of the galvanometer connect ed with the selenium, practice, to devise an apparatus to be operated by the voice of a

and the lighting of a piece of magnesium wire caused the speaker, by which variations could be produced in a parallel

selenium to measure less than half the resistance it did the beam of light, corresponding to the variations in the air pro-

moment before.
%

duced by the voice.

These results were naturally at fir»t received by scientific men I proposed to pass light through a large number of small

with some incredulity, but they were verified by Sale, Draper, orifices, which might be of any convenient shape, but were
Moss, and others. When selenium is exposed to the action of preferably in the form of slits. Two similarly perforated

the solar spectrum, the maximum effect is produced, according plates were to be employed. One was to be fixed and the

to Sale, just outside the red end of the spectrum, in a point other attached to the centre of a diaphragm actuated by the

nearly coincident with the maximum of the heat rays ;
but, voice, so that the vibration of the diaphragm would cause the

according to Adams, the maximum effect is produced in the movable plate to slide to and fro over the surface of the fixed

greenish-yellow or most luminous part of the spectrum. Lord plate, thus alternately enlarging and contracting the free orifices

Rosse exposed selenium to the action of noil-luminous radia- for the passage of light. In this way the voice of a speaker

tions from hot bodies, but could produce no effect
;
whereas a could control the amount of light passed through the perforated

thermopile under similar circumstances gave abundant indications plates without completely obstructing its passage. This appa-

of a current. He also cut off the heat rays from luminous ratus was to be placed in the path of a parallel beam of Ugnt,

bodies by the interposition of liquid solutions, such as alum, and the undulatory beam emerging from the apparatus could be
between the selenium and the source of light, without affecting received at some distant place upon a lens, or other apparatus,

the power of the light to reduce the resistance of the selenium
; by means of which it could be condensed upon a sensitive piece

whereas the interposition of these same substances almost com- of selenium placed in a local circuit with a telephone and
pletely neutralized the effect upon the thermopile. Adams galvanic battery. The variations in the light produced by the

found that selenium was sensitive to the cold light of the moon, voice of the speaker should cause corresponding variations in

and Werner Siemens discovered that, in certain extremely sensi- the electrical resistance of the selenium employed
; and the

tive varieties of selenium, heat and light produced opposite telephone in circuit with it should reproduce audibly the tones

effects. In Siemens’ experiments, special arrangements were and articulations of the speaker’s voice. I obtained some
made for the purpose of reducing the resistance of the selen- selenium for the purpose of producing the apparatus shown, but

ium employed. Two fine platinum wires were coiled together found that its resistance was almost infinitely greater than that

in the shape of a double flat spiral in the zig-zag shape, of any telephone that had been constructed, and I was unable to

and were laid upon a plate of mica so that the discs did not obtain any audible effects by the action of light. I believed,

touch one another. A drop of melted selenium was then however, that the obstacle could be overcome by devising mecha-
placed upon the platinum wire arrangement, and a second nical arrangements for reducing tke resistance of the selenium,

sheet of mica was pressed upon the selenium, so as to cause it to and by constructing special telephones for the purpose. I felt

spread out and fill the spaces between the wires. Each cell was so much confidence in this that, in a lecture delivered before the
about the size of a silver dime. The selenium cells were then Royal Institute of Great Britain, upon May 17, 1878,

1

announced
placed in a paraffine bath, and exposed for some hours to a tem- the possibility of hearing a shadow by interrupting the action of
perature of aio deg. C., after which they were allowed to cool light upon selenium. A few days afterwards my ideas upon this

with extreme slowness. The results obtained with these cells subject received a fresh impetus by the* announcement made by
were very extraordinary; in some cases the resistance of the Mr. Willoughby Smith before tne Society of Telegraph En-
cdls, when exposed to light, was only one-fifteenth of their gineers that he had heard the action of a ray of light falling upon
resistance in the dark. a bar of crystalline selenium, by listening to a telephone in circuit

Without dwelling farther upon the researches of others, I may with it.

say that the chiefinformation concerning the effect of light It is not unlikely that the publicity given to the speaking tde-

upon the conductivity of selenium will be found under the phone during the last few years may have suggested to"many
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minds in different parts of the world somewhat similar ideas to

my own.
Although the idea of producing and reproducing sound by the

action of light, as described above, was an entirely original and
independent conception of my own, I recognise the fact that

the knowledge necessary for its conception has been dis-

seminated throughout the civilised world, and that the idea

may therefore have occurred to many other minds. The funda-
mental idea, on which rests the possibility of producing speech

by the action of light, is the conception of what may be

termed an undulatory beam of light in emtradistinction to a
merely intermittent one. By an undulatory beam of light, I

mean a beam that shines continuously upon the selenium
receiver, but the intensity of which upon that receiver is subject

to rapid changes, corresponding to the changes in the vibratory

movement of a particle of air during the transmission of a sound
of definite quality through the atmosphere. The curve that

would graphically represent the changes of light would be
simitar in shape to that representing the movement of the air.

I do not know whether this conception had been clearly real-

ised by M
J. F. W.,” of Kew, or by Mr. Sargent, of Phila-

delphia; but to Mr. David Brown, of London, is undoubtedly
due the honour of having distinctly and independently for-

mulated the conception, and of having devised apparatus

—

though of a crude nature—for carrying it into execution. It

is greatly due to the genius and perseverance of my friend,

Mr. Summer Tainter, of Watertown, Mass., that the problem
of producing and reproducing sound by the agency of light

has at last been successfully solved. The first point to

which we devoted our attention was the reduction of the resis-

tance of crystalline selenium within manageable limits. The
resistance of selenium cells employed by former experimenters

was measured in millions of ohms and we do not know of any
record of a selenium cell measuring less than 250,000 ohms in

the dark. We have succeeded in producing sensitive selenium

cells measuring only 300 ohms in the dark
, and 155 ohms in the

light. All former experimenters seem to have used platinum
for the conducting part of their selenium cells, excepting Werner
Siemens, who found that iron and copper might be employed.
We have ah o discovered that brass, although chemically acted

upon by selenium, forms an excellent and convenient material
;

indeed, we are inclined to believe lhat the chemical action

ltttween the brass and selenium has contributed to the low resist-

ance of our cells by forming an intimate bond of union between
the selenium and brass. We have observed that melted selenium
behaves to the other substances as water to a greasy surface,

and we are inclined to think that when selenium is used in con-
nection with metals not chemically acted upon by it, the points

of contact between selenium and the metal offer a considerable
amount of resi-tance to the passage ofa galvanic current. By using
brass we have been enabled to construct a large number of

selenium cells of different forms. The mode of applying the

selenium is as follows :—The cell is heated . and, when hot
enough, a stick of selenium is rubbed over the surface. In order

to acquire conductivity and sensitiveness, the selenium must next

undergo a process of annealing.

We simply heat the selenium over a gas stove and observe its

Appearance. When the selenium attains a certain temperature, the

beautiful reflecting surface becomes dimmed. A cloudiness gradu-
ally extends over it, somewhat like the film ofmoisture produced by
breathing upon a mirror. This appearance gradually increases, and
the whole surface is soon seen to be in the metallic, granular, or
crystalline condition. The cell may then be taken off the stove, and
cooled in any suitable way. When the heating process is carried
too far, the crystalline selenium is seen to melt. Our best results

have been obtained by heating the selenium until it crystallises,

and continuing the heating until signs of melting appear, when
the gas i> immediately put out. The portions that had melted
instantly recrystallise, and the selenium is found upon cooling to
be a conductor, and to be sensitive to light. The whole opera-
tion occupies only a few minutes. This method has not only the
advantage of being expeditious, but it proves that many of the
accepted theories on this subject are fallacious. Our new method
shows that fusion is unnecessary, that conductivity and sensitive-
nc>s can be produced w ithout long heating and glow cooling ;

and that crystallisation takes place during the heating process.

«v
vc fo1cm(* that on removing the source of heat immediately

v
aP

1
Pcar*nc* °f the cloudiness, distinct and separate crystal
erved under the ndcroscope, which appear like leaden

snow-flakes on a ground of ruby red. Vpon removing the heat,

when crystallisation is further advanced, we perceive under the
microscope masses of these crystals arranged like basaltic

columns standing detached from one another, and at a still

higher point of heating the distinct columns are no longer trace-

able, but the whole mass resembles metallic pudding-stone, with
here and there a separate snow-flake, like a fossil, on the surface.

Selenium crystals formed during slow cooling after fusion present

an entirely different appearance, showing distinct facets.

We have devised about fifty forms of apparatus for vary-

ing a beam of light in the manner required, but only a
few typical varieties need be shown. The source of light

may be controlled, or a steady beam may be modified at

any point in its path. The beam may be controlled in many
ways. For instance, it may be polaristd, and then affected

by electrical or magnetic influences in the manner discovered

by Faraday and Dr. Kerr. The beam of polarised light,

instead of being passed through a liquid, may be reflected from
the polished pole of an electro-magnet. Another method of

affecting a l*eam of light is to pass it through a lens of variable

focus. I observe that a lens of this kind has been invented in

France by Dr. Cusco, and is fully described in a rccem paper in

La Nature

;

but Mr. Tainter and I have used such a lens in our
experiments for months past. The best and simplest form of
apparatus for producing the effect remains to be described. This
consists of a plane mirror of flexible material—such as silvered

mica or microscope glass. Against the back of this mirror the
speaker’s voice is directed. The light reflected from this mirror
is thus thrown into vibrations corresponding to those of the
diaphragm itself.

In arranging the apparatus for the purpose of reproducing
sound at a distance any powerful source of light may be used,

but we have experimented chiefly with sunlight. For this pur-

p >se a large beam is concentrated by means of a lens upon the
diaphragm mirror, and, after reflection, is again lendered parallel

by mean* of another lens. The beam is received at a distant station

upon a parabolic reflector, in the focus of which is placed a sensitive

selenium cell, connected in a local circuit with a battery and tele-

phone. A large number of trials of this apparatus have been
made with the transmitting and receiving instruments so far

apart that sounds could not be heard directly through the air.

In illustration I shall describe one of
f
the most recent of these

experiments. Mr. Tainter operated tHe transmitting in- trument,
w hich was placed on the top of the Franklin schoolhouse in
Washington, and the sensitive receiver was arranged in one of
the windows of my laboratory, 1325 L street, at a distance of

213 metres. Upm placing the telephone to my ear I heard
distinctly from the illuminated receiver the words : “Mr. Bell,

if you hear What I say come to the window and wave your hat.”
In laboratory experiments the transmitting and receiving instru-

ments are necessarily within earshot of one another, and we
have, therefore, been accustomed to pooling the electric circuit

connected \ ih the selenium receiver, so as to place the tele-

phones in another room. By such experiments we have found
that articulate speech can be reproduced by the oxybydrogen
light, and even by the light of a kerosene lamp. The loudest
effects obtained from light are produced by rapidly interrupting
the beam by the perforated disk. The great advantage of this
form of apparatus for experimental work is the noiselcssuess of
its rotation, admitting the close approach of the receiver without
interfering with the audibility of the effect heard from the latter ;

for it will be understood that musical tones are emitted from the
receiver when no sound is made at the transmitter. A silent

motion thus produces a sound. In this way musical tones have
been heard even from the light of a candle. When distant

effects are sought another apparatus is used. By placing on
opaque screen near the rotating disk the beam can he entirely

cut off by a slight motion of the hand, and musical signals, like

the dots and dashes of the Morse telegraph code, can thus be
produced at the distant receiving station.

We have made experiments, with the object of ascertaining

the nature of the rays that affect selenium. For this purpose we
have placed in the path of -an intermittent beam various absorb-
ing substances. Prof. Cross has been kind enough to give me
his assistance in conducting these experiments. When a sola*

tion of alum or bisulphide of carbon, is employed, the loudness

of the sound produced by the intermittent beam is very slightly

diminished
; but a solution of iodine in bisulphide of carbon cuts

off most, but not all, of the audible effect* Even an apparently

opaque sheet of hard rubber does not ^entirely do this. When
the sheet of hard rubber was held near the disk interrupter the
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rotation of the disk interrupted what was then an invisible beam,

which passed over a space of about twelve feet before it reached

the lens which finally concentrated it upon the selenium cell. A
faint but perfectly perceptible musical tone was heard from the

telephone connected with the selenium. This could be inter-

rupted at will by placing the hand in the path of the invisible

beam. It would be premature, without further experiments, to

speculate too much concerning the nature of these invisible rays
;

but it is difficult to believe that they can be bent rays, as the

effect is produced through two sheet* of hard rubber containing

between them a saturated solution of alum. Although effects

are produced as above shown by forms of radiant energy which

are invisible, we have named the apparatus for the production and
reproduction of sound in this way *' the photopnone,” because

an ordinary beam of light contains the rays which are operative.

It is a well-known fact that the molecular disturbance pro-

duced in a mass of iron by the magnetising influence of inter-

mittent electrical current can be observed as sound by placing

the ear in close contact with the iron. It occurred to us that

the molecular disturbance produced in crystalline selenium by
the action of an intermittent beam of light should be audible in

a similar manner without the aid of a telephone or battery.

Many experiments were made to verify this theory without
definite results. The anomalous behaviour of the hard rubber
screen suggested the thought of listening to it also. Tins ex-

periment was tried with extraordinary success. I fceld the sheet

in close contact with my ear, while a beam of intermittent light

was focussed upon it by a lens. A distinct musical note was
immediately heard. We found the effect intensified by arrang-

ing the sheet of hard rubber as a diaphragm, and listening

through a hearing-tube. We then tried the crystalline selenium

in the form of a thin disk, and obtained a similar, but less in-

tense effect. The other substances which I enumerated at the

beginning of my address were now successively tried in the form
of thin disks, and sounds were obtained from all but carbon and
thin glass. We found hard rubber to produce a louder sound
than any other substance we tried, excepting antimony, and
paper and mica to produce the weakest sounds. On the whole
we feel warranted in announcing as our conclusion that sounds
can be produced by the action of a variable light from sub-

stances of all kinds, when m the form of thin diaphragms. We
have heard from interrupted sunlight very perceptible musical

tones through tubes of ordinary vulcanised rubber, of brass, and
of wood. These were all the materials at hand in tubular form,

and we have had no opportunity since of extending these

observations to other substances.

I am extremely glad that I have the opportunity of making the

first publication of these researches before a scientific society, for

it is from scientific men that my work of the last six years has
received its earliest and kindest recognition. I gratefully re-

member the encouragement which I received from the late Prof.

Henry at a time when the speaking telephone existed only in

theory. Indeed, it is greatly due to the stimulus of his appre-
ciation that the telephone became an accomplished fact. I can-
not state too highly also the advantage 1:received in preliminary
experiments on sound vibrations in this building from Prof,

Cross, and near here from my valued friend Hr. Clarence J.
Blake. When the public were incredulous of the possibility of
electrical speech, the American Academy of Arts and Sciences,

the Philosophical Society of Washington, and the Essex Insti-

tute of Salem, recognised the reality of the results and honoured
me by their congratulations. The public interest, I think, was
first awakened by the judgment of the very eminent scientific

men before whom the telephone was exhibited in Philadelphia,

and by the address of Sir William Thomson before the British

Association for the Advancement of Science.

At a later period, when even practical telegraphists con-
sidered the telephone as a mere scientific toy, Prof. John Peirce,

Prof. Eli W. Blake, Dr. Channing, Mr. Clarke, and Mr. Jones,
of Providence, Rhode Island, devoted themselves to a series of
experiments for the i purpose of assisting me in making the
telephone of practical utility

;
and they communicated to me

from time to time the result of their experiments with a kindness

and generosity I can never forget. It is not only pleasant to

remember these^things, and to speak of them, but it is a duty

to repeat them, as they give a practical refutation to the} often

repeated stories of the blindness of scientific men to unaccredited

novelties, and of their jealousy of unknown inventors who dare

to enter the charmed circle of science. I trust that the scientific

favour which was so readily accorded to the telephone may be

extended by y ui lo this new claimant—the photophone.

SCIENTIFIC SERIALS
Tiie Quarterly Journal of Microscopical Science, July, con-

tains--F. M, Balfour, on the structure and homologies of the
germinal layers of the embryo (with woodcuts),—On Hubrecht’s
researches on the nervous system of nemertines (with a plate)
abstract of,—A. G. Bourne, on the structure of the nephriaia of
the medicinal leech (with two plates).—Prof. Ray Lankester,
on intra-epithelial capillaries in the integument of the medicinal
leech (with a plate) ; and on the connective and vasifactive
tissues of the same (with two plates).—Dr. H. Gihbes, on the
upe of the Wenham binocular with high powers.—On the
structure of the spermatozoon.—P. H. Carpenter, on Borne
disputed points in Echinoderm morphology.—Prof. Pouchet, on
the origin of the red-blood corpuscles (translated from the Revue
Scientifiquc) .—Prof. Ray Lankester, on Limnocodium sowerbii

,

a
new trachomedusa inhabiting fresh water (with woodcuts and
two plates) [for an abstract vide Nature, vol. xxii. p. 147].

—

Notes and memoranda.

—

Proceedings of the Dublin Microscopical
Club for November and December, 1879,

I Revue d'Anthropologic, tome iii. fascic. 3 (July).—Prof, J.
Dclbos, of Nancy, gives a brief report of the discovery, made
in 1869, of a number of human skeletons in the loam beds of

Bollwiller (Haut-Rhin). His paper, which describes the general
geognostic character of the soil in which these remains were
found, is followed by a detailed description, by Dr. Rene Col-
lignow, of each of the seven distinct skeletons that have been
recovered. Of these, five were adult males, two females, and
one a child of about seven. In general characteristics they
resemble the Cannstatt remains.—Dr. Berenger-Feraud, whose
position in Senegal as Medecin-en-chef de la Marine gave him
favourable opportunities of studying the habits of the natives,

has drawn up an interesting report of all that is known on the
spot in regard to the mysterious sect of the Simos, which exer-
cises an important influence on the tribes of the west coasts of
Africa, from Cape Vert as far as the Gabon settlements on the
equator. The Simo of these regions is the dreaded Mombo-
Yombo of other races.—Dr. Gustave Lagneau’s paper, “Pe
quelques Dates readies,” is a scholarly dissertation on the com-
munity of race traceable in the Belgse, Galli, and Germani, and
on the evidence supplied in reference to the period of their
immigration into Keltic lands by the introduction of a dolicho-
cephalic character, in addition to the purely brachycephalic type
observable in the skulls of Keltic and Kimmerian races. In dis-
cussing the question of the occupation of Western Europe by
Iberians, M. Lagncau enters at length into the historical and
anthropological grounds for accepting the testimony of Plato
and others as to the defeat of those tribes by a powerful race,
the Atlanta', and the existence of a great western continent, or
archipelago, the submerged Atlantis, from which the latter

peoples made their inroads on West Africa and West Europe.

—

M. Martinet’s enumeration of the prehistoric monuments of
Berry deserves special notice for the interesting information
it supplies in reference to the so-called “ Mardelles,” a kind of
conically shaped excavations, the purport of which has not been
determined, and which, although found elsewhere, os in Nor-
mandy, Provence, &c., is of exceptional frequency in Berry,
where between 300 and 400 have been explored. In diameter
they vary from 20 to 100 metres, in depth from 50 centimetres
to 8 metres. Traces of ashes, calcined animal bones, and coarse
potsherds, with a few broken flints, have been found at the
bottom of these depressions, of which several are generally
ranged in a line near natural or artifically constructed caverns.

Journal de Physique, August.—Experimental researches on
rotatory polarisation in gases, by M. H. Becquerel.—Magnetic
rotatory power of liquids and of their vapours, by M. Bichat.-—
Experiments on flames, by M, Neyreneuf.

Journal of the Franklin Institute, August.—The limitations
of the steam-engine, by W. D. Marks.—Economical cut-off in
steam-engines, by S. W. Robinson.—The involute of the cir-
cumference of a circle, by J. J. Skinner.—Holman’s new com-
pressorium and moist chamber, by J. A. Ryder.

Rivista Scicnitfico-Industriale, No. 15, August 15.—Periodic
spontaneous movement of the stamens of Ruia bracteosa, D.C.,
and of Smyrnum rotundifolium, by Dr. MacchiatL—Synthesis
of meteorological observations in Modica and Syracuse on the
fall of meteoric powders, from the end of 1876 to April 16.
1880, by Prof. Lancetta.
No. 1 6, August 31.—On types of rocks, by Prof, de Stefani.



5©4 NATURE \Sept. 23, 1 88c

—New apparatus for the electric light—Parallelogram of forces,

by Profi Lancetta.—Farther contributions to the Aphides of

Sardinia ; description of three new species, by Prof. Macchiati.

Atti della R. Accademia del Lined
, June.—On an apparatus

for determining the mechanical equivalent of heat, by Dr.
Bartoli.—On the laws of galvanic polarisation, by the same.

—

On a human skeleton of the age of stone in the Roman province,
by Dr. Incoronato.—Liassic limestone of Gozzano, and its fossils,

by Dr. Parana.—Works on the Tiber, and varied conditions of the
Roman land, by S. Ponzi.—Reply to S, Ferrori’s observations
(relating to anomalous induction of a magnetic declinometer),
by FroL Keller.—On the mechanism of movements of the iris,

by S. Morizzia.—On some derivatives of natural and synthetic

thymol, by Professors Patemo and Canzonesi,—Analysis of an
augite of Lazio, by Dr. Piccini.—Chemical researches on the
lava of Montecompatri, &c., by Dr. Mauro.—On the hsema-
topoetic function, by SS. Tizzoni and Fileti,—On the diffusion

ofthe metals of cerite, by S. Cossa.—On tungstate of didymium,
by the same.— On a proposition of Jacobi, by S, Siacci.—On a

class of differential equations intcgrable by elliptic functions, by
S. Brioschi.—Verification and u«c of a new formula for calculation

of planetary perturbations, by S. De Gasparis,

Rendiconto dellc Sessioni dell
1Accademia delle Scicnze dell

1

Istituto di Bologna, 1S79-S0.—We note here the following :

—

On the placenta of cartilaginous fishes and i mammalia, and its

applications in zoological taxonomy and anthropogeny, by Prof.

Ercolani.—Variations of human temperature resulting from
bodily movements, by Prof. VillarL—Dimensions of the electric

spark of condensers, by the same.—On variation of length due
to magnetism, by Prof. Righi.—On some products of decom-
position of albumen at the temperature of the human body, and
at slightly lower temperatures, by Prof. Selmi.—On the singular

verticillate configuration of laminae of crystalline snow, <Stc.
,
by

Prof. Bombicci.—On a case of permanent polarity in a magnet
opposite to that of the inducing helix, by Prof. Righi.—Laws
relative to the dimensions of electric sparks of condensers,

by Prof. Villari.—Investigation of phosphorus in the urine in

cases of poisoning, and products which may occur, by Frof.

Selmi.—A mercury pneumatic machine with double action, by
S. Liuzzi.—Verification of ptomaines in most cases of chemico-

legal investigation, and formation of some of them, of poisonous

nature, in animal substances kept three years in spirits, by Prof.

Gianetti.—On the principal changes in the course of the Po, and
means of obviating disaster threatened by it, by Dr. Predieri.

—

On the intimate structure of the eyes of Diptera, and on the

eyes of blind Talpa, by Prof. Ciaccio, (This Rcndiconto con-

tains a considerable number of papers relating to anatomy and
local geology.)

Reale Istituto Lombardo di Scienzc e Lettere. Rendiconti.

Vol. xiii., fasc. xv., July 15.—Outlines of a Government
sanitary organisation, by Dr. Zucchi.—On the theory of

hallucinations, by Prof. Tamburini.—Triassic fossils of the

African Alps, by S. De Stefani.—The learned friends of

Alexander Volta, by S. Z. Volta.

Paris
Academy of Sciences, September 13.—M. Edm. Becquerel

in the chair.—The following papers were, read *—Observations
of Faye’s comet and of comet b 1880 (Schaberle) at Paris
Observatory with the equatorial of the western tower, by M.
Bigourdan.—On the probable orbital motion of some binary
systems of the southern heavens, by M. Cruls. This is from the
Imperial Observatory at Rio ; and the author’s data are com-
pared with those of Sir J. Herschel at the Cape, and Capt.
Jacob at Foonah.—Spectroscopic researches on some stars not
hitherto studied, by M. Cruls. This relates to stars in the Bee,
the Cross, and the Centaur.—On some solar phenomena observed
at Nice, by M. Thollon. He gives several sketches of the
spectral phenomena of protuberances, &c. He does not hesitate

to say that every movement of the solar surface having, along
the line of observation, a component which is not nil, causes a
displacement of the spectral lines. It is also extremely probable,
but not certain, that every displacement of a line corresponds to
a movement.—On the law of electromagnetic machines (con-
tinued), by M. Joubert. With a given intensity of field, what-
ever the other conditions in which the machine works, from the
moment when it gives maximum work, the retardation is equal
to J of the entire period ; the intensity is constant and equal to the

quotient by V2 of the absolutemaximum of intensity ; the electro-

magnetic work is proportional to the velocity ; and the velocity is

in a constant ratio to the resistance.—On boroduodecitungstic
acid and its salts of potassium, byM. Klein.—On the subcutaneous
lymphatics of the python of Seba, by M. Jourdain. The
arrangement presents an evident similarity to that in Teleosteans
(a ventral trunk and two lateral ones, &c.). When the direction

of circulation of lymph has been ascertained, it will probably be
found the same in both.—Deep dredging in the Lake of Tiberias
(Syria), in May, 1880, by M. Lortet. The surface of the lake
is 212 m. under that or the Mediterranean, but probably was
at one time level with it ; the greatest depth met with was
about 250 m. at the northern extremity. It was thought that the

waters, formerly saline, had probably contained special animal
forms, traces of which might still be found at great depths.

Some twelve species of fishes were met with, and some new
forms. Chromis preponderated ; indeed, they swarm in the lake.

Twelve forms of mollusca were met with, some new species.

The Melanopsis and Melania were of marine character. At the
borders of the lake were some shrimps, crabs, and tortoises.

Diatoms, foraminifera, &c., were obtained in the fine slime of
the bottom, but no algcc or coniferse were met with (the water
indeed was brackish, and had a temperature of 4- 24

0

; that at

the bottom was not more brackish than that at the surface).—On
the "existence in Soudan of wild vines with herbaceous stem,
vigorous roots, and eatable fruit, by M. Lecard.—On a thunder-
storm observed at Laigle (Ome) on August 6, 1880, by M.
Royer. During an hour and a half he counted 4, 700 flashes, or

about S3 a minute. Sometimes there were 100 a minute. The
storm lasted two hours in all. The lightning struck twice, viz.,

a house and a poplar-tree.

SOCIETIES AND ACADEMIES
London

Entomological Society, September 1.—H. T. Stainton,

F.U.S., vice-president, in the chair.-—Miss Emily A. Smith,

Assistant State Entomologist of Illinois, was elected a Foreign

Member.—Mr. J. Jenner Weir exhibited specimens of Odonestis

potatoria and Smerinthus populi, which possessed the pecu-

liarities of both sexes,—Sir Sidney Saunders exhibited six

winged examples of the Stylopideous genus HyUetkrus
,
and also

various other Hymenoptera, and contributed remarks thereon.

—

Miss E. A. Ormerod exhibited some galls found on Tanacetum
vulgaris

, which she described at length.—Mr. T. R. Billups

exhibited a female specimen of Polyblastus whalbergi,
an ichneu-

mon not previously recorded in Britain.—<Mr. E. Botcher ex-

hibited living specimens of the two varieties of the larvae of
Smerinthus ocellatus

,
and contributed a note thereon.—Mr.

Meldola exhibited some specimens of Ctmpiogr.amma bilineata, a
Urge number of whichhad been found by Sir. English near
Epping, attached firmly to the leaves of the " tea tree ” {Lycium
barbarum) by the abdomen, in winch position they had died,
possibly from the effects of a fungoid disease.—Mr. A. H.
bwinton communicated a note on Luciola italxea, an Italian
fire-flv.

•
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LANDSLIPS

FEW disasters impress the mind so vividly with human

helplessness as those that arise from disturbance of

the solid ground beneath our feet. The most devastating

hurricane can in some measure be foreseen and provided

against Skill and foresight continually do battle with

the fury of the waves, and prove on the whole victorious.

We are so familiar with the restlessness of air and ocean

that the havoc wrought by these elemental powers does

not carry with it the sense of aught unusual or against

which we may not hope * successfully to contend. But to

find that the earth beneath us, to which we have,

consciously or not, trusted as the only stable feature in

our landscape, gives way in a moment of unsuspicious

calm, that the everlasting hills are themselves perishable

like everything else, that ruin and death may in an

instant overwhelm alike scenes of sylvan quiet and of

active human industry, brings to the mind that practically

experiences the sensation a horror to which there is

hardly any parallel in the long list of calamities that thin

the ranks of mankind.

Terrestrial commotions of this nature are obviously

divisible into two classes. There are first tremors, of

which the far-reaching and destructive earthquake is the

most signal example. Much has been said and written

about the cause of earthquakes, but we are still far from
a satisfactory solution of the problem. Probably more
causes than one conspire at different times to produce the

impulse which sets the earth-wave in motion. But what-

ever may be their nurture and origin, these operations

belong to that large claSs in which the internal tempe-

rature of the planet, with the results of its reactions and
its diminution is the chief factor. In the second place

come the disturbances arising from the working of the

different agents which are set in motion by the direct

influence of the sun. Among these the operations of

running water are by far the most important.

There can be no doubt that it is in this second class of

phenomena that the melancholy catastrophe at Naini
Tal must be placed. In various ways the action of

running water disturbs the equilibrium of large masses
of rock at the surface. The frequent undermining of

its banks by a rivulet or river, with the consequent fall

of slices of earth or rock into the stream, is a familiar

illustration. The dislocation and dislodgment of portions

of cliffs by the wedging influence of frozen water is

another common example. But the most extensive

changes of this kind arise from the influence of water

underneath the surface, where the geological structure of

the ground happens to be favourable. Trickling through
the pores, joints, and 'fissures of rocks, rain or melted
snow makes underground channels for itself. In the

course of its progress it sometimes dissolves away large

quantities of stone, or loosens and carries away in

mechanical suspension the minuter particles of rocks.

When this abstraction of materials takes place along a

subterranean slope, the lower end of which comes out on

the side or bottom of a valley, the effect is to enfeeble

the support of the mass of rock resting upon the slope.

Vol. xxii.—No. 570

Eventually this overlying mass may by gravitation break
off from its floor and slide down into the valley below.

Or should an open porous layer form the platform on
which the side of the valley or cliff rests, copious rain

may so saturate it as to loosen the cohesion of the super-

incumbent mass, which, when its weight overcomes that

cohesion, is launched forward into the low ground below it.

The saturated stratum may be compared to the grease
put upon the beams on which a ship is launched from the
buildirig-yard. The moisture lubricates the bottom of the
overlying rock and allows it to slide down. Such u land-

slips,’ ' as they are termed, are of common occurrence in

countries with a copious rainfall, where the ground is

uneven and rests on rocks containing easily permeable
strata intercalated among others of a more impervious

kind. The dislodged mass rushes down with irresistible

impetus, breaking up into tumultuous piles of ruin, under

which woods, meadows, gardens, fields, houses, and their

inhabitants are almost instantly overwhelmed.

Every summer tourist whose wanderings have led him
round the coasts of these islands is doubtless familiar

with tracts of landslip, some comparatively recent, others

so ancient as to go back far beyond the times of tradition

or of local history. He will remember how in localities

where the scenery would otherwise be of the tamest kind,

the ground has been thrown into picturesque knolls and
crags, with little glens and valleys winding through them,
how the gathered drainage tumbles over miniature falls

or collects into diminutive tarns which, in all save sizc>

remind him of mountain lakes, and how over the whole

I

scene the kindly hand of nature has spread her verdure,

healing the scars of the original catastrophe by hanging
festoons of ferns and mosses over the shattered rock,

smoothing and carpeting with velvet turf the once naked
floors of loose detritus, and scattering over dingle and
den a pleasant shade of copscwood. The under cliffs of the

Isle of Wight and other parts of the south coast, the clay

cliffs of Sheppey and Yorkshire, the northern sea-front of

the Antrim coast, the shores of Skye and adjacent islands

of the Inner Hebrides furnish admirable illustrations of

every stage in this history, from the raw wound of last

year to the fairy-like scenery which conceals the landslips

of remote centuries.

Fortunately in Britain we have no harrowing chronicle

of human death connected with the story of our landslips.

Yet these^have not been without occasional loss of life,

and sometimes considerable destruction of property. It

has been estimated that the coast of Yorkshire between
Spurn Point and Flamborough Head loses about 2\
yards annually, slice after slice of the clay cliff slipping

down to the beach, where it is readily attacked and
removed by the waves*. The clay cliffs of the Isle of
Sheppey suffer similar rapid removal, while the chalk
cliffs of the Isle of Thanet have had a yearly loss of three

feet. From fields that were ploughed and sown with
corn in spring segments slip down, so that in these
detached portions the crop may be- seen ripening half

way down the cliff In the. well-lqqpwn landslip of

December, 1839, near Lyme Regis, a s&rip pf chalk cliff

three-quarters of a mile long, 240 feet broad, and from
100 to 150 feet high was undermined by the descent of
continuous heavy rain and, the saturation of a thick
deposit of loose sand underneath, It consequently, slid

z
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bodily forward on the beach, breaking up into segments

in its progress, and carrying fields, trees, and houses

along with it Unquestionably the most appalling disaster

of the kind which has happened in recent times was the

celebrated Fall of the Rossberg in 1806, a mountain

lying behind the Rigi, and composed like it of sandstone

and conglomerate. In this case also there had been
much previous heavy rain, which, filtering along a porous
sandy bed inclined at a steep angle towards the valley,

undermined the support of the overlying thick sheet of

massive conglomerate. The whole hill-side gave way
and several villages and hamlets, with somewhere between
800 and 900 people, were buried under the ruins. To this

day the scar on the slope of the mountain is unhealed,

and the piles of huge angular blocks, even to the further

side of the valley, remain as memorials of the homesteads

and villagers that lie buried below.

The recent catastrophe at Naini Tal is another illustra-

tion of the same geological process. The locality is

situated on the soft Tertiary deposits which dank the

sub-metamorphic ahd more ancient crystalline rocks of

the Himalaya range that towers behind. It possesses

one of the few known sheets of water on the Hima-
layan slopes, nestling among irregularly shaped hills.

There is every reason to believe that these hills have

derived their present contour not only from extensive

denudation by the heavy rainfall, but also from the

operation of former landslips, and that the lake itself,

to which the place has owed so much of its attractiveness,

lies in a hollow formed by the same cause. It has been

suggested that the late accident arose from the cutting of

a roadway along the base of the hill. But this seems an
altogether improbable and unnecessary supposition. The
structure of the ground is itself sufficient to account for

landslips, apart altogether from the mere superficial inter-

ference of any road-making. According to the telegraphic

reports there had been a particularly heavy rain, no less

than twenty-five inches having fallen in forty hours. The
annual rainfall at Naini Tal is stated to be ninety inches,

so that more than a quarter of the whole yearly rain fell

in less than two days. But this year, at least, the rainfall

must have been greater, for Mr. Commissioner Taylor,

who was charged with the care of the roads in the district

and met his death in the recent catastrophe, wrote on

August 17 last that eighty inches of rain had fallen in the

previous two months. By such a violent downpour the

loose soil is swept off the surface, deep gashes are cut

down the slopes, and every streamlet and river is converted

into a torrent of liquid mud. But the furrowed soils and

rocks likewise absorb much moisture. The water launched

in such a deluge over the ground soaks at once into the

more permeable gravelly layers and saturates them.

When these are inclined towards lower ground and

covered with heavy masses of earth or rock, the conditions

for the production of landslips are supplied to the full

And such seems to have been the case in this melancholy

Indian disaster.

The question arises, Can any steps be taken to guard

against a repetition of the calamity ? We may take it for

granted that Naini Tal, in spite of its recent visitation,

will continue to be a favourite resort from the arid plains

below. The chance of an occasional destructive landslip

will not deter men from coming year after year to gain

renewed health and rest in the pure air of these uplands.

It is obviously impossible to prevent landslips, except

such minor falls as could not do any extensive damage.
The only resource is to fix the sites of stations and houses

on such spots as will either be free from risk of accident

or on which the risk will be reduced to a minimum.
This is mainly a geological question, but it is evidently

one of the utmost social importance. Among the able

staff of the Geological Survey of India there is no doubt

an officer whose services could be made available to

examine and report upon the structure of the ground at

Naini Tal with special reference to this question. There

ought to be first a careful inquiry into the details of the

causes that led to the recent sad event, and with the

experience thus gained a further inquiry into the safety

of the other parts of the settlement and of other hill-

stations similarly placed. Even in a district liable to

destructive landslips sites for houses can probably be so

chosen and defended as to be practically exempt from

liability to such calamitous visitations as that which we
now so heartily deplore. The prodigious amount of rain

which in a few days or hours deluges the ground in these

regions presents an engineering problem which demands
actual Indian experience on the part of those who would

successfully grapple with it Neither geologists nor

engineers accustomed only to the comparatively mild

rain-storms of Europe can probably realise the magnitude

of the difficulty which such disasters as that of Naini Tal

presents for their consideration.

ARCTIC NEWS

THE past week has been an unusually interesting one

so far as Arctic matters are concerned. First of

all we have tidings of the return of the Franklin Search

Expedition, sent out from the United States about two

years ago, to follow up and unearth if possible some
important relics of the Franklin expedition, said to exist

among the Eskimo. It may be remembered that up-

wards of two years ago news reached this country that

Mr. Barry, the mate of an American whaler, was told by
some Nechelli Eskimo whom he met at Whale Point,

Hudson’s Bay, that some spoons with Franklin’s crest

upon them, possessed by the Eskimo, were received from a

party of white men who passed a winter near their settle-

ment, where they all died; and that these men left a

number of books with writing in them, which were

buried. The tale seemed very doubtful, and those

best acquainted with the history of Franklin search

expeditions considered that it was scarcelynecessary to act

on the gossip of the Eskimo. However, the people of the

United States, who have all along manifested a generous

enthusiasm in behalf of the Franklin expedition, thought

otherwise, and by private enterprise an expedition was

sent out in the summer of 1878, under Lieut. Schwatka,

to follow up the traces indicated by the Eskimo. This

expedition, after an absence of two years, has just

returned, and although the success, so far as its imme-

diate object is concerned, has not been great, it has

evidently been able to make important additions to a

knowledge of the condition of the inhospitable Arctic

region traversed, a region rendered classical, if not

sacred, by the early and terrible work of Franklin him-
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self. The following telegram in the New York Herald
\

of September 23, from New Bedford, Massachusetts,

was the first announcement of the return of the ex-

pedition :

—

“ The Franklin Search Expedition, under the command
of Lieut Schwatka, have returned here. They have dis-

covered and brought southward relics of the two British

ships Terror and Erebus
,
which sailed from London,

under Sir John Franklin, in May, 1845* The expedition

successfully withstood the greatest amount of cold ever

encountered by white men. During sixteen days of a

sledge journey, extending over a period of eleven months,

the average temperature was ioo° below freezing point.

In the summer and autumn of 1879 the expedition made
a complete search of King William’s Land and the adjoin-

ing mainland, travelling by the route pursued by the crews
of the Erebus and Terror in retreating towards Back's
River. They burnt [? buried] the bones of all remaining
above ground, and erected monuments in memory of the
dead. Their researches have established the fact that the
records of the Franklin Expedition are beyond recovery.
They have also learnt that one of Sir John Franklin’s
ships drifted down the Victoria Straits, and was un-
wittingly scuttled by the Eskimo, who found it off

Grant Point in 1849. The expedition have brought away
the remains of Irving, the third officer of the Terror,
From each spot where graves were found a few tokens
were selected which may serve to identify those who
perished there. They also secured a board which maybe
of use in identifying the ship which completed the N orth-
West Passage”

A few further details have appeared in the subsequent

numbers of the Herald, but we must await the arrival

of the paper and the publication of Lieut. Schwatka’s

narrative for full details. Paiticulars, we are told, are

given of the sufferings and hardships endured by Lieut.

Schwatka’s party, who, however, succeeded in discovering

relics of the expedition, arid learnt from the natives details

of the sufferings it underwent from cold and starvation.

The natives related that they saw a small party of officers,

believed to be the last survivors of the expedition, black

about the mouths and with no flesh on their bones,

dragging a boat across the ice. They then disappeared

from view, and their skeletons were subsequently found

under the boat and in a tent, a prey to wild beasts, and
affording evidence that some of them had been eaten by
their comrades. Lieut. Schwatka’s own party, we are

told, made a sledge journey of over 2,819 geographical

miles, mostly across unexplored country, and this consti-

tutes the longest sledge journey on record, both as to time
and distance ; the men it seems lived like the natives.

The sad story of the terrible suffering endured by 105

men who quitted the Erebus and Terror on April 22,

1848, ten months after the death of Franklin, is too well

known from the narrative of the search party in the Fox
under M'Clintock. Ample evidence was found scattered

along the shores of King William’s Land and Boothia, by
which they endeavoured to reach the Fish River Settle-

ments, of the fate of most of the party, many of whom,
the Eskimo told M‘Clintock, fell down as they walked,

and had to remain unburied. Lieut. Schwatka’s party

have done what they could to show respect to what

remains of the brave and unfortunate band. Unfortu-

nately no written records of the expedition have been

found ;
there was little room to expect that there would.

As to the statement about the vessel which completed the

North-West Passage, we suppose this must mean that

one of the ships had drifted south-westwards so far as to

meet with the furthest eastward point reached by Franklin

in his earlier expeditions. The records of temperature

will be eagerly looked for by meteorologists ;
the degree

of cold seems to have far exceeded any Arctic temperature

on record.

An unfortunate set-off to Lieut. Schwatka’s successful

return is the news that Capt. Howgate has been again

compelled to put back in the Gulnare to St. John’s,

Newfoundland, the vessel being so unsuited for her work
that the proposed expedition to Lady Franklin Bay has

had to be abandoned for this year. Capt. Howgate is

certainly very unfortunate in his Arctic scheme, though

we trust he will not be daunted, but will next year be

able to accomplish the foundation of his Polar colony.

Further sad news comes from San Francisco of the

Gordon-Bennett expedition in the Jeannette
,
which set

out full of hope not long ago. No tidings can be obtained

by the whalers of the expedition, and the relief steamer

Corwin had to return owing to the severity of the weather.

There is however no more reason for giving up hope than

there was in the case of the Payer-Weyprecht expedition,

which disappeared suddenly off the Novaya Zemlya coast

in 1872, and returned about two years later with the tidings

of the discovery of a new Arctic land. This land, Franz

Josef Land, a telegram from Hammerfest informs us, was
visited in August by that most daring of yachtsmen, Mr.
Leigh Smith. He explored to the west as far as 45

0 E.

and 8o
n
20' N

.,
and sighted land from that point about

forty miles north-west. No doubt Mr. Leigh Smith’s

experience this year and Capt. Markham’s in the same
direction last year, seem to point out that exploration

northwards on the basis of Franz Josef Land is hopeful.

So long as such exploration is carried on by private enter-

prise there can be no objection to it, but if Government
has any funds to spare for Arctic work during the next

few years, they would be expended to the best advantage
in enabling this country to join the European and Ame-
rican concert for the establishment of Polar observing

stations, from which England is conspicuously absent.

RODD'S BIRDS OF CORNWALL
The Birds of Cornwall and the Scilly Islands. By the

late Edward Hearle Rodd. Edited, with an Introduc-

tion, Appendix, and brief Memoir of the Author, by

James Edmund Harting. With Portrait and Map.
(London : Triibner and Co., 1880.)

rl‘'HE addition of another volume to the already long
A series of works upon the local avifaunas of Great

Britain is not perhaps an event of any very great import-

ance as regards ornithology in general. Yet the name of

the late Mr. Edward Hearle Rodd of Penzance is so well

known to British naturalists, and the county in which his

observations were made is a land of such special interest,

that there can be no doubt of the present volume being
acceptable to a wide circle of readers.

At the time of his death it was generally understood

that Mr. Rodd had in preparation a general work upon
the birds of his native county. This work, however, as

we are now informed by Mr. Harting, had only so far

advanced as to “ consist of a transcript of various notes

on the ornithology of Cornwall, communicated by the

author to the pages of the Zoologist arranged in chrono-
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logical sequence.” “ It was obvious,” Mr. Harting re-

marks, * that in order to render these notes of practical

utility it was necessary to re-cast and re-write the whole.”

This has been ably executed by the editor, and we have
now Mr. Rodd’s interesting and original observations,

which were continued over a period of nearly forty years,

reduced into method and order. These observations,

thus re-arranged, occupy the first portion of the present

volume, and constitute the most important part of it.

Appended to it are more or less contracted reprints of the

“yearly reports” which Mr. Rodd was for many years

accustomed to contribute to the Journal of the Royal
institution of Cornwall, containing an account of the

principal ornithological rarities which had come uhder his

notice in each year, and of the additions thus made to the

list of the Cornish a'vifauna. The editor has also con-

siderably increased the value of the volume, especially to

Cornish naturalists, by his Introduction. In this is given

an account of the previously existing literature on Cornish

ornithology, beginning in 1478 with the Itinerary of

William of Worcester and continued down to the present

period, and constituting a most useful summary of infor-

mation on the subject, Mr. Harting has likewise appended
a list of Cornish and provincial names, which will further

increase the interest of his work.

The extreme southern and western situation of Corn-

wall renders it one of the first resting-places in spring and
one of the last in autumn of those birds which visit us

during the summer migration, whilst several well-known

Continental species, which are scarcely ever found in the

more eastern parts of Great Britain, occur more or less

regularly in this remote county. The black redstart, for

example, so little known to the majority of English ob-

servers, except in its native haunts in Rhineland and

Switzerland, is “not uncommon” in Cornwall in the winter

months, though usually met with in immature dress. An
adult male, however, in very beautiful plumage was
captured in December, 1856, in the immediate neighbour-

hood of Penzance. Another much less-known European

passerine bird, which has been met with in no other part

of the United Kingdom, straggles occasionally into Corn-

wall—curiously enough, as it is essentially an eastern

species, and might be rather expected to occur on the

coasts of Norfolk and Suffolk. This is the little red-

breasted flycatcher (Muscicapa parva of Bechstcin), of

which a single example in immature plumage was ob-

tained near Falmouth in 1863. Two other specimens of

the same species were subsequently captured in the Scilly

Islands. Eastern Europe, as we have already observed,

is the true home of this little bird, which will be well

known to such of our readers as have visited Constan-

tinople, where it is very common in autumn among the

old walls and ruins.

Another very interesting visitant to the coasts of Devon
and Cornwall is the Greater Shearwater (Puffinus major
of Faber). This species is also well known on the Scilly

Islands, where it goes by the singular name of “ Hack-
bolt.” Its congener, the Manx Shearwater {Puffinus

anglorum
), is still more common on the Cornish coast,

and breeds in some of the Scilly Islands. But for details

cm these and other peculiarly western birds we must refer
our readers to Mr. Rodd’s volume, which no,student of
the British Orrus should fail to add to his library.

DEEP-SEA SOUNDING AND DREDGING
United States Coast and Geodetic Survey

,
Carlile P.

Patterson
,
Superintendent, A Description and Dis-

cussion of the Methods and Appliances used on Board
the U.S, Coast and Geodetic Survey Steamer “ Blake?
By Charles D. Sigsbee, Lieut .-Commander, U.S.N.
Pp. 192, xli. riates, (Washington: Government Printing

Office, 1880.)

THE publication of the “Depths of the Sea” and of

the “Voyage of the Challenger ” by Sir Wyville :

Thomson has made the public familiar with the work -of

the English in the exploration of the depths of the ocean.

But little is known, even in America, of the important

part which the United States Coast Survey has taken in

the solution of the problems of the physical geography of

the sea. The Coast Survey during the superintendence
I of Prof. Bache instituted a series of investigations on the

physical problems of the deep sea, connected with the

Gulf Stream, which have little by little been expanded by
his successors, Prof. B. Peirce and the Hon. Carlile P.

Patterson, into the most important hydrographic explora-

tion yet undertaken by any government. With a wise

liberality secondary hydrographic scientific problems,

mainly of interest to the biologist and geologist, have

been made a part of the work of the Coast Survey. Thus
since 1866 the use of the dredge, the trawl, the tangles,

and of all the apparatus necessary for a thorough explora-

tion of the fauna of the depths of the sea has become as

familiar to some of the navy officers attached to the

Coast Survey as the use of the sextant or of the

lead.

The Coast Survey steamers, Bibb, Hassler
,
and the

Blake, have acquired a special reputation as deep-sea

dredgers. The work of the Bibb and Hassler is known
to naturalists mainly from the memoirs of Pourtales. Of ,

the results of the Blake only a part has as yet been

published under the direction of Mr. Alexander Agassiz.

Not only all naturalists but also hydrographers must

be interested in the volume just published respecting the

equipment of the Blake
,
a small steamer of only 350 tons

burthen, which, under the skilful commands of Lieut.-

Commander C. D. Sigsbee and Commander J. R. Bartlett,

has not only done more rapid but also far more accurate

work than has been * accomplished with the old methods

and appliances of the large men-of-war usually detailed

for similar work by European governments.

Lieut.-Commander Sigsbee gives in this Report full

descriptions of the thermometers, the water-cups, the

salinometers, and of the methods of observing^the currents

in use on the Blake, The most important part of the

Report is that devoted to deep-sea sounding. The
sounding-machine, called a modification of Sir William

Thomson’s machine for sounding with wire, is known on

the Blake as the “Sigsbee machine,” and. Sir William

Thomson would find it difficult to recognise in the sound-
J

ing machine of the Blake the apparatus he first suggested \

for sounding with piano wire. , Throughout the Report the
|

results of Lieut.-Commander Sigsbee’s inventive genius ~

are evident, from the water-cup to the shot detacher, the

dredges, the trawls, the reels, the accumulator, there is
,

s

nothing which he has not rendered ewe useful*,, His '

enthusiasm was shared by.Ws officervand their i^mes
|
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appear as his co-inventors on the Plates illustrating

these different appliances.

The accuracy attained with Sigsbee's sounding-machine

is very great, the probable error of sounding with piano

wire at great depths not exceeding one quarter of one per

cent. What the error may be if soundings taken by the

old methods will only be known when all the former rope

soundings have been repeated with wire soundings.

The last chapters are taken up with descriptions of the

double trawls, the dredges, and other apparatus for col-

lecting the animals found at great depths. An account is

also given of making a haul at great depth and of the

management of the steel wire rope, first introduced by

Mr. Agassiz for deep-sea dredging on the Blake, and

which has done so much to facilitate this class of work on

vessels of the small tonnage of the Blake,

The Report is fully illustrated with heliotype plates as

well as with tables showing the manner of recording the

observations made.

It is pleasant to notice that the harmony between the

civilians and the officers was not for an instant disturbed,

during the three dredging cruises made by the Blake
,

extending from the Windward Isles to the Eastern

extremity of George’s Shoal.

The naturalists on board the Blake were indeed fortunate

to have as their associates officers whose industry, energy,

and interest in the work never flagged, and who have now
attained a proficiency in deep-sea work hardly deemed
possible three years ago.

OUR BOOK SHELF
i. Elements of the Differential Calculus

,
with Examples

and Applications: a Text-hook. By W. E. Byerly,

Ph.D. (Boston : Ginn and Heath, 1879.)

ii. An Elementary Treatise on the Differential Calculus
,

founded on the Method of Rates or Fluxions, By John
Minot Rice and W. Woolsey Johnson. Revised Edi-
tion. (New York

: J. Wiley and Sons, 1879.)

Nearly five years have passed since we noticed a small
pamphlet by the authors of (ii.), together with treatises

on the calculus of Messrs. Buckingham (Chicago) and
Clark (Cincinnati), and we then remarked upon the
growing interest taken in mathematics by American
students. A further outcome of the same interest is the
two works now before us. As it is not to be expected that

such works will take the place in our colleges of the text-

books already in use amongst English mathematicians,
seeing that, like our own books, these are greatly indebted

to the classic works by Duhanel and Bertrand, we
shall not dwell at any length upon their merits or demerits.

Each work under notice is well done to the extent to

which it goes, and will furnish the young student with a
good introduction to the admittedly difficult subject of
which it treats.

(i.) takes as its foundation the “rigorous use of the
doctrine of limits,*' introducing easy integration at a
very early stage, and has frequent recourse to geometrical
and mechanical illustration with a view to making the
subject of interest.

(ii.) is the elaboration, in an excellent work, of the

paper (subsequently a pamphlet) referred to above, which
was introduced to the notice of English readers by a
risumi of its contents in the Messenger of Mathematics
(August, 1874) by Mr. Glaisher.

Both books are effectively got up, and (ii.) is exceedingly
well printed.

Spirit-Gravities with Tables. By Thomas Stevenson,
M.D., &c. (London

:
John Van Voorst, 1880.)

Dr. Stevenson has published a series of Tables in
which the specific gravity of alcohol from 100 to 0*05 per
cent, is given for each difference of 0*05 per cent. The
percentages of alcohol by weight and volume, and of
proof spirit arc contained in the Tables. The specific
gravities are given to four places of decimals. The
Tables are founded on those of Gilpin and Drinkwater,
and for spirits of less specific gravity than o’825o

—

i.e.

containing more than 89’o5 per cent, by weight of alcohol
—on that of Fownes.

In an introduction the various Tables hitherto in use
are discussed ;

and various useful data are noted. The
Tables are clearly printed, and will be of much service to

those who are required to analyse alcoholic liquids.

LETTERS TO THE EDITOR
[ The Editor does not hold himselfresponsiblefor opinions expressed

by his correspondents. Neither can he undertake to return
,
or

to correspond with the writes op, rejected manuscripts. No
notice is taken of anonymous communications.]

\The Editor urgently requests correspondmts to keep their letters as

short as possible. The pressureon his space is so great that it

is impossible otherwise to ensure the appearance even op com-
munications containing interesting ana novelfacts,]

Supposed New Island in the Azores

A KEroRT was current in the English and American news-
papers some weeks ago that a new island had made its appear-
ance among the Azores, similar in character to that which came
up near the extreme western end of St. Michael’s in the early

part of the century. As I had determined to spend my long
vacation among these islands, I was curious to witness a pheno-
menon so interesting and so rare as the birth of a new volcanic

island. I learn that the report has its foundation in the occur-
rence of a landslip on the north-east end of St. George. A large
portion (about 82 alqueiros in extent) of the land at Lapa, near
the village marked Topo on Vidal’s Chart, launched itself bodily
into the sea—that is, in an almost unbroken mass, to a distance
of about 300 metres from the mainland. There were a number
of cattle grazing on the land at the time ; these apparently were
so little affected by the occurrence that when found they were
feeding unconcernedly on “the new island,” as if it had been
associated with their whole existence. A little survey of the spot
has been made, and the Director of the Public Works at Vellas,

the chief town of St. George, was kind enough to giveme a map
of this, the most recent addition to—or perhaps one ought to say

subtraction from—the Azores. T. E. Thorpe

Parthenogenesis in the Coleoptera

In the “concluding remarks” in his treatise on “Wahre
Parthenogenesis ” (1856), von Sicbold says, “Es isf daher jetzt

Aufgabe dcr Entomologcn, nach weiteren Beispielen von Parthe-

nogenesis in der Jnsektcnwelt zu forschen ” ; and on the last page

(237) of his “Beitriige zur Parthenogenesis,” published fifteen

years later, he expresses the conviction that many facts relating

to this phenomenon are still to be discovered. The instances of
true parthenogenesis discussed or referred to in these two works
relate to insects of the orders Hymenoptera and Lepidoptera,
and to some crustaceans. Including viviparous agamogenesis,
however, as parthenogenetic, the orders Ilemiptera and Diptera
also furnish examples of this mode of reproduction ; and for its

occurrence in at least one genus of the Trichoptera I have the
authority of Mr. K. McLachlan, F.R.S. The possibility of
parthenogenetic reproduction in the Coleoptera rests only, so far

as I am aware—see “Comparative Embryology,” by F. M.
Balfour, vol. i. p. 64—on the single instance communicated by
me to this journal last year (Nature, vol. xx. p. 430), and this

being so, it seemed desirable to make sure of this point by further

research during the season now almost past. Accordingly I
have this year kept a considerable number of females of Gastro-

physa raphani, laying unimpregnated eggs, and with results

which have not only confirmed the previous experience, but
much extended it, os lam at present in possession of a living
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beetle reared from a parthenogenetic ovum. With your per-

mission I shall now endeavour as briefly as possible to give those
circumstantial details without which a bald statement of results

would not carry with it a rational conviction of the accuracy of
my observations.

From beetles gathered in the beginning of last April I had a
batch of eggs on the 7th, which hatched out on the 2 1st of the
same month, and on May 13-15 yielded about thirty pupae,
which were immediately put into separate vessels. On the 20th-
22nd appeared the imagines, of wnich ten subsequently turned
out to be females, and were placed together in pots, but not before
the greatly enlarged abdomen had given unmistakable evidence
of their sex. The first eggs, three batches, were laid on June 2

(so completing the cycle, from egg to egg, in fifty-six days). On
the 1 2th of the month 1 found in one of these batches, consist-

ing of forty-two eggs, thirteen developed, of which two hatched
out, the larva: dying shortly afterwards. Others seemed to have
partly hatched, but most eventually perished in the shell. At
this time fertilised eggs were hatching in nine days. It appeared

to me that several of the thirteen were imperfectly or monstrously

developed ; one, for example, having only one misshapen (?)

mandible
;
another, excels in number and irregularity in group-

ing of the eye-spots ; &c., &c. Again, on June 17 I found in a

parcel of (twenty-five) eggs, laid June 6-7, six which had deve-

loped up to the hatching. In the usual course, at the time of

hatching, the young larva comes out of the shell clear like

barley-sugar, but blackens afterwards ; in the case of these par-

thenogenetic larva* which do not hatch out, this blackening takes

place within the shell. In a third batch, of over twenty eggs,

laid June 8, 1 found three eggs similarly developed. In the
meantime, and afterwards, many dozen batches had been laid,

In which, however, I did not detect any development.
A second experiment miscarried ; but I was more successful

with a third and fourth. From a batch of eggs laid June 5-6
I derived pupsc which on July 8 following 1 placed separately in

pots, and obtained from them thirteen beetles, of which seven
turned out to be females. About the same time I brought in

from the fields some well-grown larva:, the beetles from which
were isolated immediately after their exclusion, and subsequently
yielded eight females-. These (^even and eight) were all kept in

separate pots during the cour.-e of the experiment. Of the seven
no less than five laid eggs which afterwards developed parthmo-
genctically. They laid as many as ten parthenogenetic batches
among them, but while some of them laid three such batches,

others laid only one. These were invariably the first batches
laid, and none of the batches laid subsequently contained any
viable eggs while the experiment lasted, which was in some cases

up to the tenth batch. Of the eight beetles of the fourth group,
only one laid one parthenogenetic egg in its first batch. The
number of parthenogenetic eggs in a batch varied from one to

seven. In four batches there was only one such egg
; in three

batches five, and in the other four batches two, three, six, and
seven respectively. The total eggs in a batch averaged 41 7,
and as there were thirty-six parthenogenetic, the proportion over

all was 1 in 12J. However, as may be supposed, the proportion

in the individual batches varied very much, one small parcel of

only eleven eggs having as many as five developed.

In most of the^e cases also the larvae perished in the shell. A
few hatched out more or less completely, and died. Two, how-
ever (of the seven in one batch), were more fortunate. These
came out on July 29, and for some hours seemed very feeble and
barely alive. Next morning I found that one, which subse-
quently took the lead of its fellow in all respects, had crawled
away under cover, and the other was soon able to follow its

example. I could not find that they had eaten anything till the
evening of the 31st. After that, however, they throve apace.
The larger one passed its first and second moults on the 3rd and
7th of August, the smaller following it on the 4th and 8th, The
former pupated on the 14th, and the imago was excluded on the
19th. The latter, having pupated, August 15-16, appeared to
go on well till the time for the exclusion of the beetle, when its

further development became arrested, and it died. The survivor
was weakly at first, and rather imperfect always as regards the
elytra, which are somewhat small, and do not close in the middle
line. It has however, thriven well, and developed that enlarge-
ment of the abdomen peculiar to the female. But up to the
present (September 22) it has laid no eggs, nor shown any incli-
ntl

\v k
toyard8 male8 placed in the pot with it

ml *
U
i
lt b®caPe obvious that no more parthenogenetic eggs

them ii.'i?
obtained from these beetles, 1 placed the survivors ofthem in succession in a pot with a {the same) male beetle, with
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the result that most afterwards laid fruitful eggs in the ordinary |
way. I mention this because it seems to be In contradiction, as 1
far as these insects are concerned, with the statement of von |
Siebold (“ Beitrage,” p. 89) : °Es ist nun eine bekannte Sache, |
dass, wenn Insecten-Weibchen vor der Begattung erst einmal

|
Eier zu legen angefangen haben, ihre Mannchen alsdann mit

|
ihren verspateten Liebesbezeigungea bei ihnen nichts mehr

|
auszurichten im Stande sind.” p

If now I may be permitted to make a few general observa- *

tions on some of the points indicated for further inquiry, rather t

than established, by the foregoing experiments, I would say
: £

(1) that parthenogenesis seems to occur chiefly in the first-laid
'

batches ; (2) that it is peculiar to some females, while others

appear to be exempt from it ; (3) that confinement and domesti •

cation, as it were, acting hereditarily, which we already know
so profoundly to affect the generative system in the higher ;

animals, appear to favour this mode of reproduction in Gastro -

physa raphani

;

(4) that there are degrees of viability in parthe-

nogenetic embryos, so that the development seems to be arrested

chiefly at certain points, as at the hatching of the egg and the
exclusion of the imago. In this respect the Gastrophysa egg •

behaves very much as the ovum of Bombyx mori is reported to

do (v.
** Beitrage,” pp. 230-232). (5) Another point in which;

G. raphani agrees with other parthenogetically reproductive
arthropods is its many-broodedness in a season. There may be
three or four generations in direct succession in the year, and
there is a constant succession of eggs all the time. In this

it appears to differ from any of its allies with which I am ac-

quainted. (6) Finally, the case of G. raphani would seem to be
one of true parthenogenesis in its most restricted sense—the

same beetle which in the unimpregnated state lays sterile eggs,

with here and there one capable of development, after receiving

the male element, laying egg-, which are fertile and develop in

the ordinary way. That is to say, the ova are true ova, and not
pseud-ova or buds, the parent a perfect female and not an
“ Amine” like the summer Aphis. J. A. Osborne

Milford, I.etterkenny, Ireland, September 22

Observations of Aurorae on August 12 and 13

The finest display was between 10 and 11 o’clock on the*

evening of the 12th, when a magnificent corona was formed
almost exactly on 7 Cygni. At this time the bases of the columns
on the eastern horizon were distinctly red . Unfortunately the

spectroscope could not be brought to bear until the aurora had
faded to a small fraction of its greatest brightness. With a
very small dispersion (Vogel spectroscope) the spectrum was
continuous from W.L. 557 mm. to W.L. 473, with strong traces

of a finely banded spectrum, terminating abruptly at the great

line 557. Towards the violet an isolated line was seen and
measured.
On the 13th the great line was seen and also traces of the

others. The measures may be summarised as follows :

—

Wave-length.

557‘i6 ± o*2o

5 27*5

469*6 ...

1 473*2 ...

430
(434

Spectroscope. No. of measures.

... Grubb 8

»• *

... Vogel I

... Grubb ... In middle of field

... Vogel 1

The Grubb spectroscope has a dispersion of 5
0
40' from C to h.

The first line was measured with an illuminated micrometer wire,

the others with the edge of an opaque screen. The Vogel spec-

troscope has a scale of bright lines with sixty divisions to the

whole visible spectrum. Ralph Copeland
Lord Lindsay’s Observatory, Dunecht

Ice at High Temperatures

From Mr. Hanna/s letter (Nature, vol. xxii. p. 483) and
from private communications I have received it appears there

has been a little misconcep’h \ as to the manner in which 1

judged of the temperature of the ice in the experiment referred

to in Nature, ibid,, 435. Mr. Hannay’s theory, that the ice

was protected from the hot glass by on intervening layer of

vapour, at first occurred to myself and to others as the true

explanation of the phenomenon, but that this explanation will

not serve in the present case is, I think, proved by the fact that

a thermometer was imbedded in the ice and rose to temperatures
varying In different experiments between 120* and 180* C«, at
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which points the ice had either all volatilised or had become
detached from the bulb. This appears improbable from our

present ideas concerning latent heat, but it is nevertheless a fact.

If X can make the necessary arrangements it is my intention to

show the experiment at an early meeting of the Chemical Society,

when it will be open to criticism.

In regard to the remarks contained in the former part of Mr.
Hannahs letter, I of course did not bring forward the first

proposition in my letter as anything new, but merely to show
that my experiments confirmed the previous conclusions of others
on the critical temperature. Thos. Carnelley

Firth College, Sheffield, September 27

A Peat Bed in the Drift of Oldham
In Nature, vol. xxii. p. 460, there is a description of a bed,

or rather beds, of peat in the drift at Oldham. A few days ago
I had an opportunity of examining the section described by Mr.
Jas. Nield, and under his guidance, but I differ from him in

opinion as to the age of the peat. The section occurs on the
steep sloping side of a valley, and just above it there is an
exposure of sand covered by boulder clay. In my opinion some
of the latter has simply slipped down, off tile sand, on to the
surface of the peat at a lower level

;
or it may have been exca-

vated and thrown down for the purpose of obtaining the under-
lying sand.. Besides, the principal bed of peat rests on blue silt,

which again rests on boulder clay. The upper bed of peat
occurs at one end of the section, and both ends present the
appearance of a talus of cttbris from a higher level. Still the
section is somewhat obscure, though a few hours' digging at a
right-angle to its present exposure would probably prove the
blue silt and peat to be more recent than the boulder clay,
although the latter is certainly the highest bed in the section as
at present exposed. However, geologists are indebted to Mr.
Nield for calling attention to the section, and no doubt he and
others will? take means to prove the true position of the peat,
which is .sure to attract considerable attention.

G. II. Morton
122, London Road, Liverpool, September 18 !

Hardening of Steel

I SHOULD have, had circumstances permitted, thanked Mr.
Walter R. Brown for his kind response to my letter, “ Iron and
Hydrogen” (Nature, vol. xxii. p. 220), and for the reference to
Mr. Anderson’s report, with which I was unacquainted.
The points mentioned by Mr. T. W. Giltay certainly seem

somewhat to controvert the theory of alloyed hydrogen
; but

thinking over the facts some time ago it struck me that the
aqueous vapour in the air would be a source for the gas as in
chilling beneath water. It would be interesting to know whether
mercury, as commonly used, is not also faintly alloyed with
hydrogen.

For my own part, I am inclined to the carbon theory, but the
facts were brought forward with the idea of seeing them dis-
cussed, and a somewhat obscure but important subject brought
to light. H. J, Johnston-Lavis

Mosquitos

Seeing in Nature, vol. xxii. p. ii, the use of infusion of
ciuassia recommended, and being a great martyr to mosquitos, I
immediately set to work to brew two or three gallons with all
the energy with which I had already tried many remedies and
nostrums.

The basements of nearly all the good houses here in Naples
are used as stables, and consequently form a great attraction for
these insect pests.

This large quantity of very concentrated infusion was disposed
of as follows The whole of the bed-room walls, ceiling, carpet,
and furniture were gone over with a Lister’s vapour carboliser
containing the solution; sheets and night-dresses wrung out
and dried before use, body sponged all over, and bed clothes
re-sprayed with the solution each night.

This certainly was a fair trial, but the results after all this

expense, trouble, bitter lips and mouth was a complete failure.

It really seems that the only true protection against mosquitos
is the curtain with all its inconveniences.

September 21 H. J. Johnston-Lavis

GENERAL PITT RIVERS' (LANE FOX)
ANTHROPOLOGICAL COLLECTION 1

/-\UTRIGGERS are very varied in their structure. In^ some canoes there are two opposite one another,
one of which does not touch the water ; it is merely a
balance platform

;
in some both outriggers only occasion-

ally touch the water. It is not improbable that the side-
galleries of some junks are developed out of balance plat-

forms, and that the ledges known as the “chains” of
modem European vessels are of similar origin. The
rudder is merely a development of the steering paddle.

It is still merely a fixed paddle, being worked by an
operator with his face in the direction in which the boat
is moving, whilst oars have taken the place of all the

other paddles of the boat.

Another series illustrates the origin of clothing. Clothing
was derived, no doubt, partly from the development of
ornaments, being originally entirely ornamental, as a
large proportion of it still is, even amongst ourselves,

and partly from gradual modifications of belts and such
accoutrements, which served a useful purpose when put
round the body as convenient appliances for hanging
things to for carriage. A pocket is a luxury which a
savage does not possess. He has to sling his little neces-
saries to his belt, or secure them in the lobe of bis ear,

or carry them, to his embarrassment, in his hand. Even
in Japan the men are obliged to sling their tobacco-
pouches and pipes from their belts by means of silken

cords and the beautifully-carved ivory buttons or netsukes
so well known in European collections. They have
pockets only in their sleeves, and these are insufficient.

The simple cincture is the sole clothing of the Andaman
Islander. A bunch of pandanus slips is added in front

in a further stage, and eventually a complete encircling
fringe is reached. When paper cloth (tappa) has been
invented, or woven material, this is substituted for the
fringe, and a kilt is the result. In some parts of Great
Britain dress has not advanced beyond this stage, or
rather the primitive form of dress has been adopted as a
curiosity. The sporran probably represents the original

dress, the bunch of grass of the Andaman Islander, now
worn over the kilt instead of as originally next the skin. At
a further stage, the kilt being found uncomfortable, it was
fastened together at one spot between the legs, and hence
arose the idea of trousers, which, through the baggy
Turkish inexpressibles, gradually developed into their

present form.

The simple cloak of skin or tappa developed gradually
into coats and various more convenient tight-fitting gar-

ments, but in all robes of ceremony the savage cloak form
is still retained by the most highly civilised races. One
of the latest additions made to his collection by General
Pitt Rivers is a series of liritanny caps, showing the
gradual development of all the strange forms in vogue in
different districts, by means of the abnormal growth of
the strings, crown, or front, of one simple type.

Another series shows the development of drinking-
vessels of all kinds, starting from the natural vessels
found ready to hand, such as human skulls, cocoanut-
shells, gourds* and horns. From the cocoanut with a
handle comes the ladle, and hence the spoon, and so on.
Another series is devoted to the development of musical

instruments. Wind instruments are modifications derived
from the horns of animals, spiral shells, reeds, bamboos,
and bones. From these by gradual steps are attained
the trumpet and spiral brass instruments, the curl of
which probably came from the spiral shell; also pan-
pipes, and hence organs, and flutes. As bearing on the
origin of the bagpipes is exhibited a bag and whistle
carried by Indians of the north-west coast of America
to imitate the call of ducks and decoy them.

1 Continued from p. 493.
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Drums were derived from bamboos, being at first A tense membrane having been added to one end of a
;

simple pieces of bamboo open at both ends and beat bamboo, the real drum was reached, and from this is !

on the ground as now at Fiji. Wooden logs are then derived the Papuan drum, which is long and pipe-like in

hollowed out to imitate them, and hence the large form, and has a membrane of lizard skin (Hydrosaurus) *

erect wooden drums of New Guinea and Melanesia at one end. It is often shaped like a crocodile’s head at

generally, and the horizontal canoe-like drums, “
lali,” of the open end, is somewhat dice-box-shaped, and is used

Fiji. But these hollow wooden drums without a tense in dancing.
membrane are more justly classed with bells, and metal Another series is devoted to the growth of the art ot

pottery. Amongst savages the Fijians are :

pre-eminent for the excellence of their pottery

and for the variety and grace of the forms of ,

the vessels which they manufacture. The
common simpler flask-shaped form made by ]

them is said to have been suggested by that

of the nest of a wasp (Polish's, sp.) common ,

in the islands. They glaze their pottery, and -

make vessels in the shapes of animals such as

turtles, in all kinds of forms, even in double ’

and triple clusters, recalling to mind the -

pottery of ancient Peru.

Yet another series exhibits the extent to

which various races of mankind have sue- :

cecded in representing the human figure in
;

wood, stone, or ivory carving, or models, or
\

in pottery. It is interesting to trace here the

steps by which the art of sculpture has grown.

Sculpture grew by the most gradual steps to

its civilised excellence. When savages pro-

duce the excessively rude representations of

men which commonly do duty as gods, the

faults in the work arc not due to an absence of

power to execute better carvings, but simply

to an absence of accumulated experience as -

to how the human figure should be repre- .

sented. It is remarkable how extremely well

some savages copy European carvings when ,

once they get the chance of a little teaching.

As an example of this sort of work General
t

Pitt Rivers displays a carving of the Virgin :

and Child executed by the Qua Qua Indians f(

of the North-west American coast. The piece
f

might pass muster as an example of modern
Swiss work. Besides this specimen are three

sitting figures in the old unassisted native

style, carved by the Vancouver Islanders.

They are very different indeed in execution,

and rude, but they still show a certain amount
of artistic feeling. Indeed, the whole of the

Indians of the Upper f North-West Pacific

coast, and especially the Haidahs, are con-

spicuous for very advanced artistic powers as

savages. Savages vary immensely in their

artistic development. Many, such as the Hot-
tentots and South African races generally,

appear never to have made any representa-

tions of the human figure. Tnose who do <

make such figures always adopt a conven- -

tional form for them, which is so well marked
that an experienced eye can detect at once

by what race any particular figure has been
j

made. Perhaps the most curious figures are

those of Easter Island, with shrunken abdo-

,

Plate 3 —Ornamentations copied from a series of canoe paddlci from New Ireland, ghowing
mei

}
S a*}d, prominent ribs. The figures Seem .

ntatioa ofthe human form into a crescent-shaped copied from half dried-Up Corpses, and WCrC l

perhaps copied from the dead originally.

1

Some Peruvian human faces are extremely

good
;
but the Japanese and Chinese seem never to have

idealised the human countenance, except perhapstin their

representations of Buddhist gods, the faces of which are
k

however more or less Indian in type, so that the idea
£

was probably derived, with the religion, from extraneous
|

sources. _ , .
I

A considerable series is devoted to the development of
\

religious properties of various kinds from different parts of

'

Fig. 0 Pig. 10 Fig. 11.

the gradual degeneration t f the representation t

ernmnent.

bells were probably derived from them through the
wooden bells such as those used in Japan. The clapper is a
*
2}® addition to the bell, which does not exist in Japan or

f j
lt worthy of note that the large wooden drums

01 riji and Papua are used for the same purpose as bells,
krSc meetings and communicate general^ Intelll

f
en

l
ce * Dr. Michlucho Maclaynas given a full account of their use in New Guinea.
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the world. Side by side are placed the coarse wax models

of breasts, hands, feet, eyes, and other parts of the human
body offered up at the present time in Roman Catholic

shrines in France and elsewhere by persons who have

been cured of diseases in those parts, and the exactly

similar earthenware models of the same parts which were

used for the same purpose in ancient Cyprus, and have

been found there in excavations. It is most curious how
exactly the two series correspond. A small collection

comprehends the representations of the Mother and Child

of various races. Side by side may be seen and com-

pared the Peruvian, Cyprian, Egyptian, Indian, Chinese,

and Christian embodiments of this idea.

Several series are devoted to the curious question of the

development of pattern ornament. The development of

patterns appears to have arisen in two ways : either draw-

ings of various natural objects have been made upon
weapons, implements, and utensils, and these drawings,

having become more and more conventionalised by succes-

sive copyings, have degenerated into patterns which have
in many instances been subsequently elaborated as such ;

or various patterns have been from the first suggested by
various articles often used in connection with the objects
ornamented, by coils of string, or by wire, or by nets, or
accidental markings on the objects themselves. Patterns
thus once commenced have been gradually modified, and
have run through a series of changes which can be traced
step by Step. A particular elaborate pattern is a thing
which has probably arisen only once in the progress of
evolution, and in tracing its history wc trace at the same
time the history of the race which makes use of it. It
may yield as important evidence as even language itself.

The earliest known ornamentations are those of primi-
tive man found in the caves of Europe. They are all

representations of animals, figures of the mammoth, cave-
bear, or reindeer scratched on ivory or bone. Some of
the most interesting of General Pitt Rivers' series are
those which show how such rude figures gradually de-
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Plate 4.—Series of diagrams to illustrate the various modifications of the double loop coil ornament in the Old and New Worlds.

generate into mere conventional pattern ornaments. One
of the most striking examples is one described by him in

his address to the Department of Anthropology at the
meeting of the British Association at Brighton in 1872,
It is the series of transformations which are undergone
by a figure ofa human head represented on their paddles by
the natives of N ew Ireland. The series is shown in the an-
nexedwoodcut (Plate 3), takenfrom the specimens exhibited
in the collection. The human figure gradually loses its

limbs and body, then the sides of the face, leaving only
the nose and ears, and ultimately the nose only, which
finally expands at the base, and is converted into the

representation of a half moon. In this sequence we have
an exact parallel to the transformations observed upon
ancient British coins by Mr. John Evans, by which the

representation of the chariot and horses of Victory on a
com of Philip of Macedon becomes converted into a

single horse, and ultimately into fragments of a horse.

Amongst the natives ofthe North-West coast ofAmerica

a curious intricate conventional ornament represented on
all their paddles and many other objects, is derived from
an albatross head, as shown in a series in the collection.

A series of curved wooden sharp-edged clubs or glaives

show how the form of a fish, to represent which the

curved head of the club is carved, degenerates into a
single W ornament, the remains of the fish’s mouth.
Mr. Brooke Low has in his Bornean collection already

referred to a series of native fabrics ornamented with

elaborate patterns, each of which pattern has a name,
usually the name of an animal. One pattern is evidently

a representation of a crocodile, it is so named, and others

are derived from it. He finds it impossible to determine
in many instances by examination from what form the
other patterns have been derived, but believes that the
history of their origin survives in their names. One name
given to them was, for example, “cat,*' referring to the
animal, from a drawing of which the pattern was origin-

ally developed. No doubt all the curious patterns in vogue
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-in Polynesia, New Guinea, and elsewhere, have a definite

history and meaning yet to be traced. Modern European
patterns have also interesting histories to disclose. One
of the series in the collection explains the origin of the
lozenge- and leaf-pattern common on oak carvings from
the intersections of the Gothic arch and ogee arch.
Of the development of ornament from chance marks

upon objects, the most interesting example exhibited is

probably an Australian boomerang, which happens to have
three small round black knots on one side of it placed at
equal intervals. The savage owner, struck by the appear-
ance of the knots, burnt a series of similar black marks
at equal distances all along the one face of the boomerang,
to complete the natural pattern, and then, pleased with
his work, put a series of lozenge-shaped marks to corre-
spond on the other side of the weapon. At the Sandwich
Islands a most beautiful ornament of the gourds used for

water is derived from the net-bag in which the gourds
were slung. No doubt the pattern at first became acci-

dentally printed on the gourds, and were afterwards
elaborated.

The last series to which we shall draw attention relates
to the transformations of the curious ornament which
General Pitt Rivers calls the double-loop coil, and which is

characteristic of all New Zealand weapons and implements,
canoes and houses. The ornament was probably originally
copied from coils of string or wire. The distribution of the
ornament is very interesting. It is found abundantly in
New Guinea, so exactly corresponding to the New Zealand
form that it seems certainly to point to some connection
between the islanders or partial migration from New
Guinea to New Zealand at some time or othe’*, unless
some floating object may have conveyed the pattern. A
similar ornament occurs in the far-off Marquesas Islands,
the natives of which in several other matters of culture
show affinity with the Melanesians. It is also very common
on Mexican and Peruvian works of art, and especially on
gold figures, where it is represented in its former Jive
form by spiral coils of fine wire. From the double-loop
coil, as General Pitt Rivers has shown, many other pat-
terns are derived. The fret or key pattern is merely a
continuous loop-coil squared. Other patterns, such as
the wave pattern, are derived from the coil by slight
degeneration. Some of the most marked patterns derived
from it are shown in the accompanying figure (Plate 4),
which explains itself. It is most curious how nearly
parallel the series of modifications attained in the Old
and the N ew World run to one another.

In conclusion we can only express a hope that the Pitt
Rivers collection will be accepted by the nation on its

generous donor's conditions, and we strongly recommend
any of our readers who have not studied it to pay it

a long visit at once, and profit by the varied fund of
instruction and entertainment which it cannot fail to
impart.

THE MASON COLLEGE, BIRMINGHAM
TRUE Josiah Mason Science College, which is to beA opened by an interesting address from Prof.
Huxley to-morrow, was begun about five years ago by
the venerable and generous donor, Sir Josiah Mason.
It is intended to cover ground not occupied by any other
of the numerous educational institutions of Birmingham,
to which it promises to be an addition of the highest
value. The Building itself is described as a lofty and
spacious Gothic pile, covering about an acre in extent in
the very heart of Birmingham.
By its foundation deed the College is established to

provide instruction, as far as possible, in mathematics,
abstract and applied; physics, both mathematical and

; chemistry> theoretical, practical, and
aq>puecl

; the natural sciences, especially geology andmineralogy, with their application to mines and metal-

lurgy; botany and zoology, with special application to
manufactures; physiology, with special reference to the
laws of health; the English, French, and German
languages; and the scheme may, in the discretion of
the trustees, include all such other branches of instruc-

tion as will conduce to a sound practical knowledge of

scientific subjects, excluding mere literary education.

The trustees have also power to make provision for

instruction in art as well as in science; and, by a
supplemental deed, they are authorised to include in the
course of study certain subjects requisite for the training

of medical students. There is no restriction of the

advantages of the college as to sex, creed, or birthplace

;

but, other things being equal, preference is to be given to

candidates who have been educated in Sir Josiah Mason's
Orphanage at Erdington, and after these to persons bom
in Birmingham or Kidderminster, the latter being the
founder’s birthplace. One wise provision of the deed
empowers the trustees, with certain reservations, to alter

the course of teaching and the arrangements of the
instruction when a change is considered desirable, and
at stated intervals tbe trustees are required to take the
arrangements into consideration with a view to revision.

At present the branches for which provision is made are
confined to mathematics, physics, chemistry, and biology.

The mathematical professor is Mr. J. M. Hill, M.A.,
London, BA., Cantab, Fellow of University College,

London. Physics are taught by Prof. J. H. Poynting,
M.A., B.Sc., London, Fellow of Trinity College, Cam-
bridge. The chemistry professor is Mr. W. A. Tilden,
D. Sc., London, F.R.S.

; and biology is represented by
Prof. T. W. Bridge, M.A., F.Z.S. According to present
arrangements instruction is provided in the elementary as
well as the higher branches of the sciences taught, with a
special view to their application to the industries of the
Midland district. The course is also designed to prepare
students for the degrees of B.Sc. and D.Sc. in the
University of London. *

The internal arrangements seem to be altogether
admirable. The main corridor abuts on two noble apart-

ments, each 48 feet by 30 feet—one intended for the
library and reading-room, the other for the physical
laboratory—both rooms being provided with ante-rooms.
On the first floor, the chief and central room, situated in
the front of the building, is the chemical lecture theatre,

50 feet by 33 feet, fitted with seats, tier above tier, for the
accommodation of 155 students. The male students will

occupy the lower half and the female students the seats
above and behind them, a separate entrance being pro-
vided for each sex. The mechanical arrangements and
apparatus for the use of the lecturer and the carrying
away of noxious fumes are of the most complete and
ingenious character, and the assistants' ante-room, for the
preparation of chemical experiments, is on an equally
satisfactory scale. Class-rooms for electricity, magnetism,
biology, physics, and models, and a couple of spacious
lecture theatres, each 47 feet by 30 feet, one for biology

and mathematics, the other for physics, occupy the re-

maining space on the first floor. The second floor is

devoted principally to the chemical departments, for

which the arrangements are of the most complete and
elaborate character. A large room, 52 feet by 33 feet, in

the front of the building, over the chemical lecture theatre,

will be used as a general assembly or examination room,
and will be available for the meetings of scientific societies.

The two laboratories .situated at the back of the building,

and lit both by windows and skylights, measure together
about 104 feet long by 32 feet wide. In the larger

laboratory, intended for qualitative analysis, there are

four double operating-tables fitted with sinks, gas and
water for forty students, in addition to a large unen-
cumbered table in the middle of the apartment for long
trains of chemical apparatus. The laboratory for quanti-

tative analysis contains similar fittings and appliances
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for thirty-two students. On the third floor a large

and lofty central room, with open limber roof, par-

tially lit from the roof, is intended for a museum.

The basement story, extending under the whole of

the ground floor, is lofty and well lighted, and contains

store-rooms, rooms for special operations in physics and

chemistry, a large room for mineralogy, rooms for living

animals, boilers, &c. Altogether the building contains at

present about 100 rooms. The heating and ventilating

arrangements are upon a somewhat novel plan. Near the

centre of the area rises a huge chimney-stack to the

height of 160 feet, containing three flues divided by thin

partitions. The smoke from the boiler passes off by the

central flue and heats the air in the adjoining flues, which
are used for ventilating the lecture theatres. The warm-
ing is effected by a coil of pipes containing 4,475 super-

ficial feet, and fed with water from the large boiler in a
vault in the sub-basement. The arrangements in fact

are throughout of the most modern and approved types,

having been adopted by the architect after mature con-
sideration of all the best features of the principal scien-

tific colleges in this country and on the Continent, which
he visited at the request of the trustees.

The generous founder, who has taken a most active

interest in the progress of the work, has built the college

and furnished its various departments entirely at his own
cost, so that the large endowments previously conveyed
to the trustees remain untouched. Sir Josiah Mason has
stated that his ambition was to afford all classes in the

Midland district, where he had been born and bred, the
means of carrying on those scientific studies of which he
had felt the want as completely and thoioughly as they
can be prosecuted in any of the great science schools of

Europe.
We earnestly trust that the noble and benevolent inten-

tion of the founder will continue to be carried out, and
that in lime the institution will become as important and
comprehensive a centre of higher education as Owens
College is now.

THE PROPOSED LICK OBSERVATORY

M R. S. W. BURNHAM has printed his Report to the
Trustees of the “ James Lick Trust ” of observa-

tions made on Mount Hamilton, California, with refer-

ence to the location of the observatory, lor the erection
and endowment of which funds are thereby provided.
His object being to test the adaptation of the site for
astronomical purposes by observations of double -stars

mainly, Mr. Burnham took with him his 6-inch refractor,
by Alvan Clark and Sons, which he has used in nearly all

his astronomical work, and the excellence of which has
been sufficiently proved by the number of difficult double-
stars discovered with it during the last six or eight years.
He remained on Mount Hamilton from August 17 to
October 16, and in this interval was in the observatory on
every clear night, with three exceptions. During the first

thirty-seven nights he states vision was first-class on all

occasions with these exceptions
; on two nights the ocean

fogs from the valley below reached the summit of the
mountain and remained all night, and on two other nights
there was only medium steadiness. The kind of weather
for astronomical observations during the whole period of
sixty days that Mr. Burnham remained at the summit,
was forty-two first-class nights, seven medium nights, and
eleven cloudy and foggy ones. In the whole interval
there was not a single poor night when it was clear. By
first-class seeing Mr. Burnham explains that he means
“ such a night as will allow of the use of the highest
powers to advantage, giving sharp, well-defined images,
and where the closest and most difficult double-stars

within the grasp of the instrument can be satisfactorily

measured.” The conditions were generally very permanent
for the whole night, which is not often the case in ordinary

localities. On many nights Mr. Burnham remained at

the telescope until daylight, and so had abundant oppor-
tunities of noting this important fact
Having provided himself with a series of cardboard

disks, with apertures increasing from one inch up to the
full aperture of the object-glass, Mr. Burnham observed
a large number of familiar objects, contracting the light
until the smaller star was just distinctly visible ; many of
these objects bad been used elsewhere for a similar
purpose. He considers some of the observations are
remarkable, allowing for the difficulty of the objects with
much larger apertures in other localities : /*

a Herculis
(the close pair) was very fairly seen with the full aperture,
and the companion of a3 Capricorni was plain with the
aperture contracted to 4 inches, and was seen double
with the whole six

;
these objects Mr. Burnham says he

is confident have “never been seen before with so small

an object-glass.” The fifth and sixth stars of 6* Orionis

were very plain at an hour-angle of 4J hours
; £ Herculis

was well seen with 3J in.
;
and 9 Cassiopeae was easy when

the aperture was reduced to 1} inch. Forty-two new
double stars were detected, and micrometrical measures
of ninety of these objects previously named were put
upon record. A great many were examined by daylight,

but the air, during the greater part of the day at least,

was not found to be steadier than is ordinarily the case
elsewhere. It is mentioned, however, that the fifth and
sixth stars of the trapezium of Orion were beauti-

fully seen in broad daylight just before sunrise. At
the epoch 1879-684 the first measure was made fifteen

minutes before sunrise, and “both stars were readily

seen for some time after this.” Venus was very
readily seen with the naked eye at any hour of the
day, and easily found without any instrumental indi-

cation of its place. Mr. Burnham urges that the new
double stars brought to light evidence better than any-
thing else can, what may be done at Mount Hamilton,
and remarking that these discoveries were effected with
an instrument which in these days of great refractors
would be regarded as a comparatively inferior telescope,
he considers that it is impossible to overestimate the
great discoveries which might be made at this station
with a first-class object-glass, such for instance as the
Naval Observatory, Washington, already possesses, or
the proposed Pulkowa glass of twenty five times the
light-power of the one employed ; and according to the
terms of the Trust the telescope for Mount Hamilton is

required to be “ superior to and more powerful than any
telescope ever yet made;* 1 a condition, however, which
perhaps may not be so easily fulfilled as laid down.
Mr. Burnham concludes from his experiences on Mount
Hamilton that it “offers advantages superior to those
found at any point where a permanent observatory has
been established.” ,Thc station is about fifty miles south
of San Francisco and twenty-six miles nearly east of
San J osd, the nearest point of railway connection. The
ocean fogs, which might have been feared, were not found
to reach the elevation, except rarely. Nearly every night
this fog, commencing soon after sunset, comes in from
the Pacific between the Golden Gate on the north and
the Bay of Monterey on the south, and covers the whole
valley, but is ordinarily perhaps 2,000 feet below the
summit of the mountain, which has an elevation of 4,250
feet above the level of the sea, and has no sensible effect

at such altitude.

It will be seen that Mr. Burnham’s knowledge of the
locality is confined to the space of two months, but a
letter from Prof. Davidson of the U.S. Coast Survey, who
has had long experience at other seasons, is appended
to the report, which is of a very favourable nature, and Mr.
Burnham appears to have no hesitation in advising the
adoption of Mount Hamilton as the site of the Lick
Observatory, which we may hope will be successful in pro-
curing an instrument worthy ofthe other great astronomical
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advantages which it is likely to possess. The geographi-

cal position of the observatory peak is in longitude

1210 36' 40" W., latitude 37
0
21' 3"N.

7V^ UNITED STATES WEATHER MAPS FOR
OCTOBER AND NOVEMBER 1878

THE Weather Map for October 1878, which
appeared in our issue of August 19, showed an

area of barometric depression overspreading the whole of

the United States except a narrow patch extending from
Great Salt Lake northwards. The depression was
deepest in the region of Minnesota, where it was 0*150

inch under the average, stretching thence in a west-south-

west direction toward San Diego, where it was 0*077

inch below the mean. On the Atlantic sea-board of the

Stajtes, pressure was 0*014 inch in the south and 0*033

inch in the north below the average, and continued

relatively low right across the Atlantic, the depression

deepening to another minimum over the region including

the north-west of Ireland and Scotland, where the greatest

defect from the average reached 0*220 inch. This wide-

spread depression stretched still further to eastward over

the whole of Europe, except the extreme north of Scandi-

navia, the southern half of Italy, and all Russia, except

its north-western provinces
;
and to southward at least

as far as the equator. Another extensive region of

low pressure covered the whole of Asia to the south of

a line drawn from Shanghai round by Lake Balkash to

the Persian Gulf, and extended south-eastward over the
whole of the East India Islands and Australasia as far

as the east coast of New Zealand, where atmospheric
pressure rose to the average of the month. Piessurc
was also much under the average in Cape Colony and
Mauritius.

On the other hand pressure was above the average
over the headwaters of the Platte and Missouri rivers,

and from Vancouver Island northward over the north-

west of America, rising to an excess of 0*180 inch in

Alaska. But the most important area of high pres-

sure covered Greenland, where it rose in the south to

0*244 inch above the mean, and spread to the south-west-

ward over Labrador, Newfoundland, and the Dominion
of Canada as far as Montreal, and to the eastward over
Iceland and the north of Scandinavia. A third area of

extensive high pressure embraced the southern half of
Italy, Greece, Egypt, Syria, nearly the whole of European
Russia, and all Asia to the north of the area of low pres-

sure already pointed out.

The distribution of the temperature anomalies of the

month were of the simplest character in their relations to

this anomalous distribution of the pressure. In the

States to westward of the line of greatest barometric
depression a reference to the map will show an extra-

ordinary prevalence of strong north-west winds, where,
consequently, temperatures were low, the defect from
the average being 4°*8 at Winnipeg, 4^0 on the Platte,
3°*6 on the Lower Columbia, and 2°*6 at San Diego. On
the other hand, temperatures were everywhere above the
average to the east of the Mississippi, the excess being
nearly 5°*o in the New England States, but only about
the third of a degree in Florida in the south, and in N ew-
foundland in the north.
Turning now to the great depression north-west of the

British Islands, winds were northerly in Iceland and
South Greenland, and there the temperature was re-
spectively 2°

*3 and i
u
*i below the average. Pressure rose

higher from w'est to east over Europe as far as the Ural
River, and into Asia as far as the Tobol, where it was
fully o*ico inch above the mean pressure of October.
Westerly and southerly winds accordingly ruled, and
temperatures were everywhere above the average over
tnis large tract of the earth's surface, the greatest excess

1 S m the basin of the Dnieper, the maximum 7°*6

being recorded at Kiev. Pressure was 0^012 inch in

excess of the average in Syria and Egypt, but the
northerly winds in Syria indicate a lower pressure south-
ward, and in accordance therewith temperature was 2°*o

at Beyrout and o°*7 at Alexandria below the mean. From
the rivers Ural and Tobol eastward through Siberia to
the Sea of Okhotsk, temperatures were at all places below
the average, the defect being from 2°*o to 3°*o in the
basins of the Obi, Yenisei, Amoor, and Peiho.

It has been stated that pressure was 0*244 inch above
the average in South Greenland. At the two more
northern stations however the excess was only 0*205 inch
and 0*112 inch

; and in accordance with this diminution
of the pressure northwards over Greenland it is to be
noted that whilst in the extreme south of Greenland the
temperature was below the average, it rose above it at the
stations further north successively to o°*5, 3°*!, and 4°*o.

November, 1878, the U.S. Weather Map for which
accompanies this notice, is memorable as the commence-
ment of a period of unprecedentedly cold weather in the
British Isles, which was protracted with scarcely even a
temporary interruption to the middle of December, 1879.

In the United States pressure was above the mean to
westward of the Mississippi and Missouri, the greatest

excess, 0*090 inch, being near the sources of the latter

river. Over the rest of the States and Canada pressure

was under the average, there being at least three distinct

centres of greater depression formed in this extensive

region, one over Minnesota and Lake Winnipeg; a
second along the St. Lawrence valley, and thence north-

ward probably away towards the head of Baffin Bay, the
greatest observed defect from the average being 0*131

inch near Anticosti
;
and a third along the north of the

Gulf of Mexico. In Alaska pressure was fully half an inch
below the mean of November.

But the most marked feature of the month was the

development of a region of high pressure in mid-Atlantic

and thence northward over Iceland and Greenland
;
the

greatest excess, 0*362 inch above* the average, occurring

in the north-west of Iceland. Immediately to eastward
an area of low pressure overspread the whole of Europe,
rising however to the average on the southern, eastern,

and northern, as well as on the western, limits of the

continent. Within this extensive depression, just as in

the American depression, were developed several centres

of still greater depression, viz., in the Baltic, North Sea,
north-west of France, and Corsica. Another area of low
pressure extended over India, the Philippine Islands, the

East Indian Archipelago, Eastern Australia, Tasmania,
and New Zealand. Over the whole of the rest of Asia, the
north and east of Africa, and the south and west of

Australia atmospheric pressure was above the average.

The temperature anomalies in the United States were
quite extraordinary. Within and immediately to eastward
of the western barometric depression temperatures were
from 12'-

’4 to 1 3°'7 above the normal for the month, and
over this region southerly winds prevailed

;
whereas

immediately to westward, winds were westerly and
northerly, and temperature fell to 3°*4 above the normal,

and on the Pacific coast to the normal. On the South

Atlantic and Gulf States winds were northerly and the

temperature only about half a degree above the normal.

In connection with the St. Lawrence valley depression,

the temperature anomalies were 6°*o in the Upper Lake
region, 4°*o in Ohio valley, 3°‘6 in the Lower Lake region,

and T*o in the St. Lawrence valley above the nonnal.

In the west of Greenland, the pressure anomalies of the

three stations proceeding northward were 0*130 inch*

0*048 inch above, and 0*016 inch below the mean, and

from the strong southerly winds resulting therefrom the

temperature anomalies were respectively 6°*8, 9°*o, and
9°*5, almost rivalling the relative excesses of temperature

which made the weather of this month so memorable
over large portions of the States. As higher pressures
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ruled to westward from the North Cape to the Straits of

Gibraltar, strong northerly winds swept over the whole of

Western Europe, and the temperature everywhere fell

below the average of the season, the defect being 4°*3 in

the north of Norway, 4°*o in Far5
, 4

0,
4 in Islay, 2°*8 in

Jersey, and 5°*6 in Portugal. This area of low tempera-

ture stretched eastward into Europe as far as Vienna,

Trieste, and Mentone.
To the east of the line of lowest pressure within the

great barometric depression which covered all Europe
except its extreme outskirts, temperatures were above the

average, and greatly so as far east as the head waters of

Yenisei, and tnence round by Taschkend, Syria, and the

north of Africa. Over the greater portion of this broad
region the excess was not less than s°*o, and in the north
of the Black Sea it reached as high as 9°*4 above the
normal. In Eastern Siberia, Mantchooria, and Northern
China very low temperatures prevailed, a deficiency of 8

0,
i

being recorded on the Upper Amoor.
The chief features of the meteorology of the northern

hemisphere for November, 1878, and they are very
striking, were these :—(1) The almost unprecedently high
temperature, amounting to from 60,o to if'7 above the
average over a large part of the United States, from 6° ’8

to 9°'5 above the average over West Greenland; an
excess of from 5

0,o to 9°’5 over nearly the whole of
European Russia and Western Siberia

; (2) large and
extensive barometric depressions formed in conjunction
with these most anomalous temperatures

;
and (3) the

formation of an area of high pressure—inclosed within
remarkably steep gradients of mean monthly pressure

—

oyer mid-Atlantic, extending thence in a north-easterly
direction over Iceland toward Spitzbergen. To this it

may be added that, whilst the high temperature anomaly
of the surrounding low pressure regions rose to I30,

7 in
the United States, 9

0,
5 in Greenland, and 9°*4 in Europe,

the low temperature anomaly of the included region of
high pressure fell only to 5

0,6 below the normal at
Coimbra, but over no ^reat extent did it fall lower than
4°*o below the normal.
The U.S. Weather Maps for December, 1878, and sub-

sequent months, when low temperature anomalies were
their out-standing features, will be looked forward to with
the greatest interest as likely to throw light on the deve-
lopment of the meteorological conditions which impressed
so arctic a character on our British weather during
1878-79. In connection with this large problem it is

impossible to overestimate the vital importance of a
serous and searching inquiry into the causes which
brought about the high temperature anomalies of the
United States, Greenland, and Russia. It is to these
anomalies in all likelihood we must look for an explana-
tion of the origin of the high pressure in the included
region of the North Atlantic, which was undoubtedly
the immediate cause of the strong northerly winds and
low temperatures which then prevailed over Western
Europe.

NOTES
Prof. W. Chandler Roberts, F.R.S., will deliver the

introductory lecture to his course of Metallurgy, on Monday
next, October 4, at three o’clock, at the Science Schools,

South Kensington Museum.

Mr. A. C. IIaddon, Demonstrator of Comparative Anatomy
in the University of Cambridge, with the sanction of the authori-

ties, instead of conducting his cla^s as usual during the Long
Vacation at Cambridge, made the novel experiment last summer
of taking it to the shores of Torbay, where he established a

temporary zoological station on the principle of that at Naples,

whither he himself bad formerly been sent by the University to

study. The attempt was very successful, and will doubtless be

repeated another year. It was found that in addition to the

ordinary class-fee of one guinea, a fee of four guineas covered

the expenses of the extemporised laboratory, which was suffi-

ciently provided with the instruments and appliances requisite in

the present state of zoological study, as well as those of boat-hire

for the dredging and surface-skimming excursions that formed
the chief outdoor-work of the class, throughout the seven weeks
of its stay

;
while embryological and histological dissections,

together with the preparation and preservation of marine speci-

mens for the University Museum, afforded constant occupation

at home. The books, mostly monographs, needed for the deter-

mination and proper examination of the animals captured, were

supplied by the superintendent of the museum, Mr. J. W. Clark,

and the class received much valuable assistance from Mr. A. R.

Hunt, whose intimate knowledge of the fauna of Torbay was

freely placed at its disposal.

Mr. McGibbon, the Superintendent of the Botanic Gardens,

Cape Town, South Africa, a position which he has filled for

thirty years, retires on a pension of 150/. a year. A movement

is on foot to remove the Gardens from their present contracted

site in Cape Town itself, and to create in the neigHbourhood of

the city a botanical establishment more worthy of the seat of

South African Government. As a first step the appointment of

Director has been offered to the well-known Cape botanist

Prof. MacOwan, of Gill 'College, Somerset East. It is, how-

ever, doubtful whether the state of his health will allow of his

undertaking it.
1

On the 2 1st inst. there died at his residence in Camberwell,

at the advanced age of 89, Charles Johnson, who for more than

forty-four years held the post of Professor of Botan^ at Guy’s

Hospital. He was editor of Sowerby’s “English Botany,”

author of “ Grasses of Great Britain,” “British Poisonous

riants,” “Ferns of Great Britain,” and other valuable contribu-

tions to natural history. In early life he took up the study of

natural science, being one of the first members of the City Philo-

sophical Society, of which Dr. Faraday and other eminent men
were fellow-members. lie was a high authority on agriculture

and all subjects connected with economic botany.

The death Is announced of Prof. Samuel Stehman Haldeman,

Professor of Comparative Philology in the Pennsylvania Uni-

versity, at the age of sixty-eight years. In 1836 he was employed

in the geological survey of New Jersey, and in the following

year in that of his native State, Pennsylvania. Dr. Haldeman
filled the chair of Natural History in the University of Phila-

delphia and in a Delaware college, and was Professor of Geology

and Chemistry to the State Agricultural Society of Pennsylvania

prior to accepting the post which he held at his death. Other

deaths announced are, on August 27, Dr. Ilanstein, Professor of

Botany and director of the Botanic Garden at Bonn; and on
August 21, Prof. E. B. Andrews, of the Geological Survey of

Ohio, the author of several important contributions to the geology

of that State.

. Mr. Darwin has forwarded to us an article contributed to an
American medical journal by Dr. B. G. Wilder, Professor of

Physiology in Cornell University, on “The Two Kinds of

Vivisection—Sentisection and Callisection ;
” as he thinks the

suggestion therein contained deseives consideration in this

country. “All well informed persons,” Dr. Wilder writes,

“are aware that the vast majority of vivisections, in this

country at least, are performed under the influence of anaes-

thetics; but the enthusiastic zoolaters, who desire to abolish

the objective method of teaching physiology, practically ignore

this fact, and dwell chiefly upon the comparatively infrequent

operations which are attended with pain. Having read the
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arguments upon both sides and had some correspondence with

leaders of the anti-vivisection movement, I have been led to

think that the discussion may be simplified, and a right conclu-

sion sooner reached, if we adopt new terms corresponding to

the two kinds of experimentation. Having waited long in the

hope that some candid discussion of the whole subject might

contain the needed terms, I venture to suggest that painful

vivisection be known as sentiscction, and painless vivisection as

callisection. The etymology of the former word is obvious ; the

distinctive element of the latter is the Latin callus, which, in a

derived sense, may denote a nervous condition unrecognised,

strictly speaking, by the ancients. Some idea of the relative

numbers of callisectionists and sentisectionists may be gained

from the fact that 1 have been teaching physiology in a uni-

versity for twelve years, and for half that time in a medical

school
; yet I have never performed a sentiscction, unless under

that head should be included the drowning of cate, and the

application of water at the temperature of 6o° C. (140° F.),

with the view to ascertain whether such treatment would be

likely to succeed with human beings. 1 think that even

elementary physiological instruction is incomplete without

callisection, but that sentisection should be the unwelcome

prerogative of the very few whose natural and acquired

powers of body and mind qualify them above others to deter-

mine what experiments should be done to perform them properly,

and to wisely interpret the results. Such men, deserving alike

of the highest honour and the deepest pity, should exercise their

solemn office not only unrestrained by law
,
but upheld by the

general sentiment of the profession and the public.”

American papers speak of remarkable clouds of flies that

have visited various districts. At East Fictou, Nova Scotia

(about 44
0
50' N., 63° W.), such a cloud was seen on August

21. “ They passed Lismore about six o’clock in the evening

close to the shore. They went with the wind, which was
blowing lightly from the west, occupying about twenty minutes

passing a given point. They made a loud buzzing noise, which

was heard by many who missed seeing them. They flew so

low that some of them appeared to fall into the w’ater. About

two miles below Lismore they slightly changed their flight,

heading more to the north. After their passage numbers of

strange flies were observed in some of the houses near the shore.

They were about half an inch in length, with wings propor-

tionately longer than those of the common house-fly, but

whether they belonged to the swarm is uncertain.” At Halifax,

Nova Scotia, immense swarms passed over Guy^boro’ (lat.

44
0

4c/ N., long. 6l° 30' W,), on September 5. They came

from the east and resembled a dark cloud. A communication

from Poughkeepsie, New York (lat. 41
0
50' N., long. 74° W.)

states that a storm of flies was encountered on the Hudson

River on the afternoon of September 4. The steamer Martin,

bound south, encountered the fly storm between New Hamburgh
and Newhurgh, It seemed like a great drift of black snow

f

and it reached southward from shore to shore as far as the eye

could reach. There were millions upon millions of the flies,

and they hurried northward as thick as s-now-flakes driven by a

strong wind. They were long and black and had light wings,

and the cloud must have been miles in length. Our readers

may remember that some weeks ago we recorded a somewhat
similar phenomenon as having been seen in various parts of

France.

A very successful attempt has been made to measure a base-
line, near Aarberg, for the triangulation of Switzerland. The
first measurement gave 2400*087 metres ; the second, made inde-
pendently of the first, gave 2400*085 metres as the result, the
difference between the two being thus only two millimetres. The
measurement was made under the direction of the Spanish
General Ibanez, who invented the instrument by which the work

was done. The place selected for the line is on the Sisseten

road, which presents here an almost straight and level line of

three kilometres.

A congress is to be held from October 1 to 10 at Saragossa,

to discuss matters relating to the phylloxera.

The “ Elephant Sugar Cane” of Cochin China, which is

said, though this requires confirmation, to reach a height of

eleven feet and a diameter of seven inches in six months, has

been successfully introduced by the Royal Gardens, Kew, from

Saigon, into Jamaica. The rather sensational reputation of this

variety has excited a good deal of interest in it amongst the West

Indian planters.

Mr. Roland Trimen, the Curator of the South African

Museum, has arrived in this country.

Tiie Annual Report of the Smithsonian Institute for 1878

shows that it continues to be as active as ever in the advance-

ment of scientific knowledge. In all its departments a vast

amount of work has been done during the year, much of this

work being really of an international character. Many valuable

additions were made to the National Museum during the year,

and several monographs of the first importance published. One

of the principal papers in the volume is a memoir of the late

Prof. Joseph Henry, by Prof. Asa Gray. About 100 pages

are devoted to a paper by Mr. W, B. Tayler on “ Henry and

the Telegraph,” and another long paper describes Henry's

researches on sound, wdth special reference to fog-signalling.

Other papers are a traaslation of Arago’s biography of Con-

dorcet ; Ernest Favre’s biographical notice of Louis Agassiz

;

“The Effect of Irritation of a Polarised Nerve;” “Ffluger's

Electrotonus,” by Dr. B. F. Lautenbach ; “Researches on Fever,”

by Dr. H. C. Wood ;
“ Constants of Nature,” by Prof. John

LeConte; list of apparatus relating to heat, light, electricity,

magnetism, and sound, available for scientific researches involv-

ing accurate measurements, in various institutions in the United

States; “Ornithological Exploration of the Caribbee Islands,"

by Mr. F. A. Obcr ; “Report of Explorations in Greenland,”

by L. Kumlein.

Vol. xvi. of the Transactions and Proceedings of the Royal

Society of Victoria ccntains the results of a very satisfactory

year’s work. The following are among the papers in this

volume :—“ On the Relation between Forest Lands and Climate

in Victoria,” by R. L. J. Ellery, F.R.S. ;
“Experiments on the

Tensile Strength of a few of the Colonial Timber*?,” by Fred. A.

Campbell, C.E. ; “The Diorites and Granites of Swift's Creek

and their Contact Zones, with Notes onthe Auriferous Deposits,”

by A. W. Ilowitt, F.G.S. ; “On the Genus Amathia of Ln-

maroux, with a Description of a New Species,” by the Rev. J.

E. TenLson-Woods, F.G.S., &c. ;
“Notes on the Customs of

Mota, Banks Islands,” by the Rev. R. II. Codrington, M.A.,

Oxford, with Remarks by the Rev. Lorimer Fison, Fiji ; “Some

New Localities for Minerals in Victoria,” by J. Cosmo New *

Ixnry; “The Tidal Datum of Hobson’s Bay,” by R. L. J.

Ellery, F.R.S. ; “Notes on the Geology of the West Tamar

District, Tasmania,” by Norman Taylor
;
“ Observations of

the Outer Satellite of Mars in 1879,” by E. J. White, F.R.A.S.

Williams and Norgate are the London agents of this Society.

The Government of India has offered the prize of 100/. for

the best “Manual of Hygiene,” to serve as a text-book for the

use of the British soldiers in that country. Works submitted in

competition for this prize must be sent in by their authors to the

Secretary to the Government of India in the Military Department

at Calcutta, so as to reach his hands not later than the last day

of next March. The work is “ to be written in dear and simple

English, and thoroughly practical, showing the ordinary causes
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affecting health, and the special dangers to which British soldiers

are exposed in India, more particularly during their first year in

the country, and the best means by which those dangers may be

4 averted.” The work, if accepted, will be printed at the public

f expense, and become the property of the State ; and it is not to

I exceed in bulk “more than fifty or sixty pages of print, of small

pica, octavo sire.”

f An ingenious method for obviating the frequent stoppage of

trains at stations, and yet accommodating the passengers from

these stations, has been devised by M. Hanrez. A *
* waiting

$ carriage,” comprising a steam-engine with special gear, and

* space for passengers and luggage, is placed on a siding at the

station, and picked up by the train as it goes past The latter,

by means of a hook on its lost carriage, catches a ring supported

on a post, and connected with a cable wound on a drum in the

waiting carriage. Thereupon the drum begins to unwind, and

in doing so compresses a system of springs, while the carriage is

moved at a rate gradually increasing to that of the train. The
engine of the carriage then winds in the cable, the train and

carriages are connected, passengers are transferred (the carriages

being of the American type) from the joined carriage to the

train, and vice versa
,
then the two are disconnected, and the

engine of the carriage, working on the wheels, brings it back to

the station whence it was taken.

Mr. R. Tucker writes :—A verification of M. Landry’s

statement (Nature, vol, xxii. p. 495) may be acceptable

2a® + 1 = 2W + 1 = 18446744073709551617
— 274177 X 67280421310721.

Those of our readers who have girls to educate we recom-

mend to consult the Queen’s College Calendar for 1880-81,

published by Macmillan and Co.

The Sanitary Institute sterns to have had a very successful

meeting last week, all the usual topics embraced in its programme
coming on for discussion. Dr. B. W, Richardson gave a very

interesting and instructive lecture on “ Woman as a Sanitary

Reformer,” one of the first conditions being her education in

physiology and such other sciences and arts as bear on every-day

household life. Dr. Richardson made it clear that if women
were educated as they ought to be they would be an immense
power in keeping houses and households in a healthy condition.

V rE have received the new calendar of the Newcastle College

of Science. The classes in this institution now include mathe-
matics, experimental physics with laboratory, chemistry with
laboratory, geology, including geological surveying, natural

history, land surveying, mining, modern history, French,
German, mechauical drawing.

' ABOUT 88,000/. has now been subscribfd towards the cost of

,
the projected new University College at Liverpool, and Lttle

more will be needed to make up the amount required. It was

f
1
originally intended to raise 80,000/. for the endowment of seven

‘ professorships and two lectureships ; but part of the money

^4 subscribed (about 7,000/.) has been contributed towards the

h foundation of a Roscoe clmir of art— a professorship not origin-

H ally contemplated
; Lord Derby gives 10,000/. to found & chair

.
of natural history; Messrs. William, S. G., and P. H. Rathbone

, give a like sum to found a King Alfred chair of modern history

** and literature ; Mr. A. II. Brown, M.P., and Messrs. Cressfield

;
^ and Barrow also give 10,000/. to found a chair of ancient

^ history ; Mrs. Grant subscribes a similar amount to found a

chair in some branch of science
;
and 10,000/. is given by the

> \ trustees of the late Mr. Roger Lyon Jones to the Royal Infirmary

ri School of Medicine, to found a chair of experimental physics,

> with which mathematics will be for the time associated. Between

i 7,000/. aud 8,000/. has been subscribed towards founding a chair

of philosophy, logic, and political economy. Though the

endowment funds are nearly complete, there remains the cost of

a building to be provided.

We have received from Madras Dr. Oppert’s work “On the

Weapons, Army Organisation, and Political Maxims of the

Ancient Hindus, with special reference to Gunpowder and
Firearms.”

The Aristotelian Society, which was founded last spring for

the systematic study of philosophy, has just completed its work
for this session, having studied philosophy from Thales to

Proclus. The session for 1880-81 will open on October xi at

20, John Street, Adelphi, at 8 p.m., when an introductory

address will be delivered by the President, Mr. Shadwortli H.
Hodgson, LL.D., on “Philosophy in Relation to its History.”

During the session the Society intends to study mediaeval

philosophy, and the whole of modern philosophy, from Bacon

to Comte and Spencer.

A society for the Promotion of Agricultural Science has

been formed in the United States, which will meet annually for

the reading of papers, and which will in pther ways endeavour

to encourage scientific research in connection with agriculture.

Such papers as are likely to be of permanent value will be

published. Prof. W. J. Beal of Lansing, Michigan, is president

of the society.

At the last meeting of the Balloon Society a letter was read

from M. de Fonvielle offering to bring over a balloon with a gaa

capacity of 42,000 feet, and compete with Mr. Wright in his

balloon, both balloons to start simultaneously from the Crystal

Palace in a contest for the longest aerial distance travelled in

some particular direction. The proposal was referred to a

committee.

We have received a handsome qnarto publication, “ Contri-

butions to the Archaeology of Missouri, by the Archaeological

Section of the St. Louis Academy of Science.” This first part

is devoted to Pottery ; it will be followed by others, the object

being to furnish to those interested in the archaeology of the

country, a reliable statement of facts connected with the occur-

rence of prehistoric remains in this important region. The
present volume contains a general description of the sonth-eastern

Missouri district and of the pottery which has been found in

such abundance in the burial mounds of that region. Several

charts and plans and figures of characteristic specimens of the

pottery, beautifully drawn and lithographed, have been selected

for illustration. The authors of the two papers in the volume

are Mr. W. B. Potter and Dr. E. Evans. Should the present

venture meet with encouragement other volumes may soon be

expected treating of “Implements,” “The Construction and

Grouping of Earthworks,” and “ Osteological Remains.” We
trust the enterprise will meet with the encouragement it well

deserves. The volume is published by George A. Bates,

Naturalists’ Bureau, Salem, Mass.

An unusually severe shock of earthquake was felt at Fribourg

on Sunday, the 19th inst., about n a.m. A smart earthquake

shock was felt at Morat at 8 o’clock, a.m., on* the 21st, and

another twelve hours later at Fribourg, which, though of shorter

duration than that of Sunday, caused considerable alarm. Am
earthquake took place at Wellington, New Zealand, on July 2&

A Silesian Botanical Exchange Club has been established,

evidently intended for the exchange of specimens among botanists

of all countries. A copy of the rules may be obtained by apply-

ing to Herr Adolph Toepffer, Bandcnburg au der Havel,

Prussia.

Dr. Hector, of the New Zealand Geological Survey,
expresses his opinion that in Westland and Otago vast auriferooa

racts remain as yet nntouched.
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“The Monthly Index to Current Periodical literature, Pro-

ceedings of Learned Societies, and Government Publications/’

published at the office of the American Bookseller, New York,

seems to us a very useful publication.

The passage of the meteor referred to in Mr. Thwaites'

letter last week, occupied one and a half, not eleven and a half

seconds.

The additions to the Zoological Society’s Gardens during the

past week include a Macaque Monkey (Macacus eynomolgus)

from India, presented by Major Gape; an Egyptian Jerboa

{Dipus agyptius) from Egypt, presented by Dr. Hastings ; a

Cape Bucephalus {Bucephalus capcnsis) from South Africa, pre-

sented by Mr. C. B. Pillans ; two Black-faced Spider Monkeys
{Aides aier) from East Peru, a Southern River Hog (Potamo•

chorus qfricanus) from South Africa, a Razor-billed Curassow

{Mitua tuberosa) from Guiana, a Yarrell’s Curassow (Crax

carunculala) from South-East Brazil, a Blue and Yellow Macaw
(Ara ararauna), two Orinoco Geese ( Chcnalopcx jubata) from

South America, two Rufous Tinamous (Phyuchotus rufescens)

from Brazil, deposited ; a Common Rhea {Rhea amcricana)

from South America, a Spotted-billed Toucanet {Selenidera

maculirostris) from Brazil, an Electric Silurus {Malapicrurus

beninensis) from West Africa, purchased.

BIOLOGICAL NOTES
Transverse Commissure in Arthropods.— From a

recent memoir laid before the Belgian Academy by M,
Lienard {Archives dc Biologic

,
tom. i. fasc. 2), it would appear

that an arrangement of the cephalic nerve-centres, hitherto

thought to have been peculiar to Crustacea, is really to be found
in nearly the whole of the Arthropoda. It has been long known
that in Crustaceans, e,g.

t Decapoda, besides the super and sub-
cesophagean ganglionic masses and their lateral connections, there
is a well-marked transverse commissure, situated iii front of the
sub-fi'.sophagean mass, and immediately behind the oesophagus.
This commissure in other Arthropoda seems, from quite technical

causes, to have escai>ed notice. M. Lienard finds it nearly every-
where among the Myriapoda, Coleoptera, Odonata, Lepidoptera,
Ilemiptera, Diptera (nymphs and larva?). He has dissected the
complete ring in nearly 100 forms, belonging to 70 genera. He
is trying to ascertain the origin of the fibres which form the
transverse commissure.

The H^matopcetic Function.—In a recent paper to
A. Accademia dei Lined, Sig. Fleti describes the effects of spleno-
tomy as observed by him in dogs. Some of these are as

follows :—Immediately after the operation (the previous regime
of life being maintained) the quantity of haemoglobin increases

for a short time, and more in old than in young animals. Next it

diminishes much and progressively in old animals, but without
reaching half the normal quantity. In a third phase there is a
slow progressive increase, which by degrees brings the quantity
up to and above the normal. In young animals the diminution
is much le^s, and the quantity of haemoglobin sooner reaches and
surpasses the normal In all cases the weight of the animal
does not diminish, but may even considerably increase (under
good hygienic and alimentary conditions). Sig. Filed adds some
chemical observations as to colorations obtained with hydro-
chloric acid and yellow prussiate of potash. It clearly appears
(he concludes) that, the spleen being removed, the marrow of the
bones does not compensate for its function. As the quantity of
haemoglobin first increases—and we cannot admit a real increase
in production as resulting from splenotomy—we must suppose
that in this brief period the failure of the spleen makes itselffelt
more in destruction than in production. The former of these
functions comes to be compensated more quickly, and there is
then a gradual diminution in production of haemoglobin as a direct
consequence of the spleen being absent, and this diminution is
greater the less able the morrow is to act, i.e. the older the
animal. When, finally, the hamatopa-tic function of the spleen
na-s been completely compensated by the marrow of the bones,

mav I^Uty °f *1*moBlobin returns to the normal figure, and
****** inflUenCe °fUght

Development of Lepidosteus.—In an interesting memoir
read at the last meeting of the British Association (Swansea)

Prof. F. M. Balfour and Mr. W. N. Parker gave the results of

their investigations of some larval forms of Lepidosteus which
had been most liberally supplied to them by Prof. Alexander
Agassiz. Some of the more important of these were :—1. That
the segmentation was, as in the sturgeon, complete, but the

larger segments of the lower pole very early fused together to

form a yolk sac. 2. That the epiblast was divided into nervous

and epidermic layers, and that the nervous system was formed by
a-solid thickening of the epiblast, as in Teleostei, and not by the

closure of a groove, as in the sturgeon. 3. That the lens of the

eye and auditory vesicle were developed from the nervous layer

of the epidermis. 4. That the general relation of the embryo to

the yolk, and the general characters of the germinal layers are

precisely like those in Teleostei, 5. That there is present a

suctorial disk in front of the month, with numerous papilhe, as

was first noticed by Agassiz ; this disappears in the adult, and
is probably a persisting rudiment of a primitive vertebrate organ,

remains of which are also found in the adhesive papillae ot

larval ascidians, the adhesive disks of larval amphibians, &c.

Visceral Anatomy of Herring.—Mr. F. W. Bennett
calls attention to the following, it would seem new, fact in the

visceral anatomy of this common fish (Journ . Anal, and
Physiol., July, 1880). It possesses an extremely long air-bladder,

which stretches towards to the head, terminating near the

labyrinth of the auditory organs. About the middle of its

length it is connected by a duct with the stomach. The latter

is capacious and elongated ; while the commencement of the mid-
gut is near the gullet the posterior portion of the stomach con-

tinues on into the ductus pneumaticus. This communication
will be found most usually closed with mucus ; but Mr. Bennett

points out that there is another and a more important communi-
cation between the aii -bladder and the cloaca. Till within one
half-inch of this* latter the air-bladder retains its well-known
and beautiful silvery appearance ; this then suddenly ceases, and
the remainder of the bladder is muscular. This will account

perhaps for its having been overlooked so long ; what the exact

uses of this passage may be are not yet known, but it is certain

that it afforas freer passage for gas than the duct lending into

the stomach. Bristles may l>e readfcy passed through it, and gas

may be made to bubble out if slight pressure be carefully applied

under water. The usual arrangement of the apertures of

the cloaca is as follows In front lies the anus, then the

generative aperture, and hindmost of all, the urinary duct

opens ; the opening of the duct now described by Mr.
Bennett lies between the anus and the urinary aperture, and
usually to the left of the genital aperture.

Monstrous Beetles.-—Mr. Horace F. Jayne has recently

published, in the Trans . American Entom. Soc., vol. viii. 'pp.

155-62, PI. IV., descriptions of some monstrosities observed in

North American ^Coleoptera, all of which belong to that class

to which the terms “Monstra per excessum” and “Monstres
polymeliens

”
have been applied. They belong to the genera

Calosoma
t
Cychrvs

f
Mettins, Pasitr/achus, Scarlies, Dyscnirius

,

Chhrnius
,
Lichnanthe, Polyphylla,

Strategus,
Telephones, Prio *

nus, Eleodes
,
and Helops

,
and form an interesting addition to the

already numerous recorded instances of this kind of monstrosity

in beetles. All show a tendency to reduplication in some of the

cephalic or thoracic appendages. In some it is the antennae,

in others the palpi, in others the legs, that are thus affected, and
in some cases the tendency is exhibited in more than one of these

appendages in the same individual. Beetles appear to be par-

ticularly liable to the production of such monstrosities, but it is

probable that, no parallel instance like that here recorded and
illustrated by’Mr, Jayne in an example of a longicorn beetle

(Prionus calijamicus) has been noticed. In it each maxillary

palpus has two terminal joints, and each femur has two perfectly-

formed tibia; and tarsi, with the claws, &c., the whole monstrous

development being remarkably symmetrical; the labial palpi

and the antennae are normal, as is all the rest of the insect. Mr.

Jayne contents himself by describing and figuring these interest-

ing monsters, and does not venture upon any
suggestions as to

causes, in which he is perhaps wise, considering the uncertainty

that exists as to the origin of parallel monstrosities in animals

far higher in the scale. Reduplication of cephalic, thoracic, and
probably abdominal appendages in the Arthropoda is by no
means rare, but it is possible that a distinct combination of two
individuals more or less united in one, such as is sometimes found

in vertebrates, does not exist.
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Digestion in Plants,—Dr. Lawson Tait has recently in-

vestigated afresh the Digestive Principle of Plants, While he has

obtained complete proof of a digestive process in Cephalotus,

Nepenthes, Dionaa, and the Droseracete, he entirely failed with

Sarracenia and Darliugtonia. The fluid separated from Drosera

binata he found to contain two substances, to which he gives the

names “ droserin ” and “azerin.” Dr. Tait confirms Sir
J.

D.
Hooker’s statement that the fluid removed from the living pitcher

of Nepenthes into a glass vessel does not digest. A series of experi-

ments led him to the conclusion that the acid must resemble

lactic acid, at least in its properties. The glands in the pitchers

of Nepenthes he states to be quite analogous to the peptic follicles

of the human stomach ; and when the process of digestion is

conducted with albumen, the products are exactly the same as

when pepsine is engaged. The results give the same reactions

with reagents, especially the characteristic violet with oxide of
copper and potash, and there can be no doubt that they are
peptones.

Stifules in Onagkaci^.—Prof. Baillon says {Bull, men-
suel, Soc, Lin. de Paris, No. 33) that in the majority of works
on descriptive botany, this family is mentioned as charac-
terised by the constant absence of stipules, and in justification
of this quotes the classical works of Decaisne, Duchartre,
Endlicher, and Hooker; nevertheless he states that the exis-
tence of these organs in this family admits of easy proof, not
indeed that they ever occur of large dimensions, for then they
could not have escaped detection, but still they are present,
more commonly as little subulate tongue-like bodies, acute, often
red-coloured at the base of the petioles in both opposite and
alternate-leaved plants. In Hauya they soon turn black and
wither off early. In the fuchsia of our gardens little stipules
are often present. In Circea they can also be detected. In the
Lopezia of our gardens all the leaves have two vfery distinct
stipules, which indeed have been often referred to in botanical
works, and it is the same with Ilaloragia, though Bentham and
Hooker describe them as here absent.

A New Green Ciliated Plant.—Under the title of “A
New Ciliated Organism furnished with Chlorophyll,” Prof, van
Tieghem has published {Bull, Soe. Bat. France, 1S80, p. 130) a
memoir of a strange ne\^form. The oiganism in question was
found by Trof. Perrier twice : once at Roscoff, in sea-water
containing algie and some of. the lower animals

; and again at
the Museum (Paris), in a little aquarium in the laboratory. It
presents the appearance of a gelatinous tremulous mass of a
pure green colour ; in outline well defined, spherical or oval in
shape, attaining more than a centimetre in diameter, and
attached by a portion of its periphery to a large marine alga.
At first sight it would be called a Nostoc. Exposed to sunlight
it gave out oxygen, so one concludes its colouring-matter to
be chlorophyll. On a closer inspection it is seen that the
mpss is composed of a colourless jelly, scattered throughout
which are isolated green points, visible to the unassisted eye,
and sufficiently numerous as to give to the whole mass the
green coloration distinguishing it, so one would not now refer it

to Nostoc. Each little green body is spherical, and measures
from three to four-tenths of a millimetre. It is formed of a very
finely granular and somewhat dark protoplasm, very uniformly
permeated with an amorphous chlorophyll ; neither nuclei nor
vacuoles, nor red spot were detected, and the surrounding
membrane was very thin. At one place (called the pole) the
cell bore a tuft of vibratile cilia which were attached side by
side, so as to cover a space more or less large according to age
and to allow of independent movements. On the equator
at two diametrically opposite points a small hollow in the green
mass is seen, and by these passes a band of homogeneous
protoplasm which traverses the membrane, turning towards the
pole, and in the superior hemisphere dividing on its outer border
into fine fringes with vibratile cilia. These cilia are confluent at
their base, and are not independent in their movements. In

f

)rocess of development the polar cilia become detached (abso-
utely fall off), next the lateral moustaches disappear (these seem
to be retracted), a continuous membrane covers over all, but the
general aspect and dimensions remain unchanged. Later on the
cell divides into two (equatorially), next it divides again (perpen-
dicularly), and the segmentation continues until there is a family
of sixteen rounded-off cells, and the organism has passed through
a phase of encystment. Lastly each daughter cell increases in
size, separates more and more from its neighbour, gets
closed in a fine membrane, and then appears all covered over
with cilia. It now escapes into the water and secretes in

abundance a gelatinous material. The clothing of cilia drops off

as the form approaches its adult sixes soon appear the polar
cilia, next the lateral moustaches ; and so far its life-history is

complete. At no phase in its development was either cellulose

detected in its cell-membrane, nor starch in its protoplasm.
Prof, van Tieghem concludes :

—“ Is this organism an animal
or a plant ? 1 am not well able to say, and I must add besides
that this question, to which formerly so much importance
attached, in the actual condition of science, appears to me to be
destitute of interest.” It is called Dimystax perrieri. With
every respect to the dictum of so distinguished a botanist as
Prof. Tieghem, we venture to call our readers’ attention to this

strange form, which M. Roze seems disposed to regard as an
animal, in the hopes that some of them may assist in determining
its proper position in nature.

PHYSICAL NOTES
A fresh measurement has been made by Mr. T. C. Menden-

hall of the acceleration of gravity at Tokio, an account of which
appears in the American Journal of Science. The experiments

were made after the accepted methods with Rater’s and Borda’s

pendulums, the only novelty introduced being that of employing
a chronograph in connection with a reliable chronometer to

determine the time of vibration of the pendulum. At every

sixtieth or hundredth vibration of the pendulum a light break-

circuit apparatus placed beneath it was raised to just such a
height as to be “ thrown ” by the pendulum at its lowest point

of swing, thus enabling its rate to be calculated to the ten-

thousanutli of a second. Mr. Mendenhall considers his determi-

nations to be more reliable than those of Professors Ayrton and
Terry, which were made with a long wire pendulum ; he revises

their calculations, altering their value of “g” from p'7974 to

97979, and asserts that their calculation of the theoretical value

by Clairaut’s formula is wrong, and should be 97980, not 9797
(metres). His own determinations give a mean result of 97984.

A secondary battery, the electrodes of which consist of
porous fragments of gas-carbon, has been devised by M. Henri
Sauvagc. Though inferior in power and durability to a per-

fectly “formed ” Plante cell with lead electrodes, this cell would
be cheaper, more readily and rapidly constructed, and would

|

yield a current of longer duration. The action is probably due
to the occlusion of the hydrogen and oxygen gases respectively
in the pores of the carbon. The inventor recommends that the
two plates used as electrodes be kept apart with a simple thin
wooden frame.

Prof. O. N. Rood calls attention to the fact that when the
colour of ultramarine blue is mixed with white by the method
of rotating disks the tint appears to verge toward* violet.

Briicke advanced the explanation that what we call white is

really a reddish colour. Aubert, on the contrary, regarded it as
showing that violet is only a pale shade of ultramarine blue. A
series of experiments made with other colours showed that when
mixed thus with white grccn-yellow becomes greenish, and
green green-bluish, that full yellow and orange incline to red,

and red becomes purplish. These observations accord with
neither theory, and Prof. Rood advances none himself. He
thinks that the fact as it stands explains why it is impossible in
the polariscopc to produce a red free from purplish tint, there
always being white light mingled with the red rays.

Prof. J. Trowbridge, in investigating with telephones con-
nected to earth plates the flow or return-currents through
“earth,” found that at a mile from the Harvard College Ob-
servatory the time-signals of the observatory clock could be
heard by merely tapping the earth at points fifty feet apart.

From his recent researches on dilatation and compressibility
of gases under strong pressures, M. Amagat derives (Comptes
rendus, August 30) the following laws :

—1. The coefficient of
dilatation of gases (for temperatures not too much above the
critical) increases with the pressure to a maximum, then de-
creasing indefinitely. 2. This maximum occurs under the
pressure with which the product p v is minimum, where the gas
accidentally follows Mariotte’s law. 3. It diminishes for higher
and higher temperatures, and at length disappears. 4. At a
sufficiently high temperature the compressibility of fluids is
represented by the formula p {v - a) « const. ; a being the
smallest volume the mass of fluid can occupy ; this is the Kmffing
law. For each gas a has a special value. 5. For pressures
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below the critical the deviation (from Mariotte s law), first posi-

tive for a temperature sufficiently low, becomes nil, then nega-
tive, with increasing temperature

; but beyond a certain negative
value it diminishes indefinitely without changing sign. 6. For
pressures between the critical pressures ana a superior limit,

special for each gas, the period during which the deviation is

positive is preceded at a lower temperature by a period in which
it is negative ; so that the deviation twice changes sign, 7.
Beyondthe upper limit of pressure indicated in the preceding
law the deviation is always negative, whatever the temperature ;

it diminishes, in general, when the temperature increases, except
for pressures near the limit, where its variation is more
complicated.

It is known that rain and other meteoric waters contain a
quantity of gas and saline matters which they find in the
atmosphere and carry with them. The amount varies with the
seasons, but may be estimated, on an average, at about 8 cc. of
oxygen, and 0*50 to o*6o cc. carbonic anhydride per litre, along
with small quantities of ammonia, nitrite, nitrate, and carbonate
of ammonium, organic matters, and chloride of sodium. In a
recent paper to the Belgian Academy M. de Koninck holds that
in the alteration and metamorphism of rocks by infiltration of
those waters may be found the solutions of many questions in

geology hitherto unsolved. The facts he cites relate to tertiary

and quaternary deposits which in many parts of Belgium are so
transformed by the waters in question that it is imjx>ssible

to recognise
:
them if account be taken only of petrographic

characters.

From observing how different persons gave different estimates
of the apparent size of blood-corpuscles seen in the microscope,
M. Montigny was led to make a series of farther experiments on
the subject (which are described in the Bulletin of the Belgian
Academy, No. 6). He comes to the conclusion that even for
good observers an estimation of the kind referred to is princi-

pally affected by the length of distinct vision, but that often this

appreciation is subject to the influence of occult causes which
affect the relation between sensation and judgment. The exami-
nation of microscopic objects may be influenced, like astronomical
observations, by a kind of personal error

,
by reason of which

individuals have a tendency to see microscopic images, some 1

lajger, others smaller, than they should appear, abstraction
being made of the influence of the length of distinct vision on
our appreciations. These conclusions, it is pointed out, do not
at all affect the exactness of measurements determined by savants
with the microscope, but they tend to show that each observer
should measure for himself the different magnifying powers of
the instrument he uses, obtained by changes of eye-pieces and
objectives.

With the view of demonstrating the mechanical action of
electrolysis, all action of heat being excluded, Signor Basso has
lately experimented thus (7/ Nuovo dm., ser. 3, tom. vii.). A
thin square glass plate is covered with collodion, and on this when
dry is put a thin layer of good gelatine, mixed with about fa of

its weight of a saturated solution of bichromate of potash. The
bare side of the plate is exposed to light, to attach the gelatine

layer. Then the plate is put in an aqueous solution of chloride

of gold till the upper layer is impregnated with the gold salt, and it

L exposed to diffused daylight Next the covered side is strewed
with fine graphite, and the glass connected by means of four fine

wires running along its sides to the negative pole of a battery.
The plate is then placed in an ordinary bath of sulphate of
copper. The copper is deposited regularly on the whole of it
In a few days wrinkles and bubbles appear; and if the copper
have been deposited as far as the borders, the plate may at length
even break, thus proving the mechanical force, which is a direct
consequence of electrostriction.

ON THE PRESENT STATE OF SPECTRUM
ANALYSIS'

the Sheffield meeting of the British Association a committee
was appointed to report on the present state of spectrum

analysis. The committee has this year presented its first report,
rne report is divided into four parts -

1. On the spectra of metalloids, drawn up by Dr. A. Schuster,

nf j
,nflucnce°f temperature and pressure on the spectraof gases, drawn up by Dr. A. Schuster.

elation?****
Report read ttt the Swansea meeting of the British Asso-

3. On the emission spectra of the rays of high refrangibilily,

drawn up by Prof, W. N. Hartley.

4. On the absorption spectra of the rays of high refrangibility,

drawn up by Prof. A. K. Huntington.
In the report on the spectra of metalloids, we have for each

element a full account of the literature on the subject with all

necessary references. The various spectra of each metalloid and
its compounds are enumerated, and special stress is laid on the
discussion which nearly always has taken place on the chemical
origin of these spectra. It will be found that often more work
is needed to clear up doubtful points, but there is no special

controversy at issue at the present moment except in the case of
the carbon spectra. A discussion of very long standing is still

occupying the minds of many spectroscopists as to whether the
spectrum which is seen at the base of every candle flame is due
to carbon or to a hydrocarbon. The arguments and experiments
on either side are given in detail and are finally summed up as
follows :

—“Those who believe the spectrum to be due to th:
element carbon rely chiefly on the brilliancy with which these
bands ore developed when cyanogen is burnt in oxygen, also

|

when the spark is taken in cyanogen, carbon tetrachloride, and
carbonic oxide at high pressure ; all the gases being dried with
the greatest care. Those who oppose this view and who hold
that the spectrum is due to a hydrocarbon refer to the impossi-
bility of excluding all traces of moisture, and to the fact that this

spectrum is well developed under circumstances where we know
hydrocarbons to be present.”

When cyanogen Is burnt a series of bands appears in the blue
violet and ultra-violet, and another controversy has taken place

whether these bands are due to carbon or to a compound of
carbon and nitrogen. Two papers have lately appeared on the
subject One by Mr. Lockyer, in which he describes an experi-

ment in v hich the bands were seen in a spark taken in carbon
tetrachloride, although the nitrogen lines were not visible in the
jar discharge ; and another by Professors Liveing and Dewar, in
which these bands were traced to impurities of nitrogen in all

cases in which they were seen. A spark in carbonic oxide
showed the bands when the gas was prepared from ferrocyanide

of potassium, but not when it was made by heating a mixture of

quicklime with pure and dry potassium oxalate. When all the
air had been properly expelled a tube? containing carbon tetra-

chloride did not show the bands.

The following quotation will give an idea of the points which
are discussed in the second report :

—

“We shall endeavour for clearness’ sake to arrange our mate-
rial under five different heads. We shall fir^t discuss what
changes we have a right to expect in the appearance of a spectrum,
if the quantity of luminous matter is increased or if the tempera-
ture is raised, the absorbing properties of the gas remaining
unaltered. We shall next speak of the widening of lines, which,
as we shall see, often accompanies an increase of pressure. Then
we shall treit of the different spectra given by one and the some
body at different temperatures

;
and we ^hall see how far satis-

factory explanations have been offered for their existence.
“ So far our road will be clear; but we shall see that these

spectra of different orders, as they have been called, are only
extreme cases of continuous changes which are nearly always
going on. Very often we can refer these continuous changes to

a gradual displacement of one spectrum by another ; but often

we shall not be able to prove the existence of a second spectrum.

There is a priori nothing impossible or even improbable in the

view that the relative intensity of different lines may be different

at different temperatures, and often when we observe a variation

we may equally well explain it by assuming the gradual apjpew’-

ance of a new spectrum or an alteration only in the relative

intensities of the lines. It becomes then a matter of extreme

difficulty to decide which of the two suppositions is correct. In

doubtful cases we may often be able to obtain important infor-

mation by means of a method which is little understood even by
spectroscopists. It is the method which has first been extensively

used and investigated by Mr. Lockyer of projecting an image of

the luminous source, spark, arc, or flame on the slit of the spec-

troscope and thus localising the spectra, which are thrown and

confused together if the luminous source is examined directly

without the interposition of a lens. We shall see how by means

of this method we shall often at a single glance be able to tell

how the body will behave at different temperatures and under

different pressures. Many facts which have been quoted as

remarkable might have been foretold by means of this method.

Our fourth chapter will be devoted to it In our last chapter we
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shall have to give an account of some changes which have not

founda place under the previous heads.”

Space will only permit us to quote a few of the questions

raised. It is now generally admitted that pressure is the prin-

cipal cause which determines the widening of lines, but it is not

generally known that a different appearance of the lines may be

presented according as the pressure is due to the impact of

similar or dissimilar molecules ; thus a molecule of sodium will

widen its lines more easily in an atmosphere of sodium than in

another atmosphere. Mr. Lockyer has observed that the lines

of oxygen or nitrogen may be obtained sharp at atmospheric

pressure by mixing a small quantity of one gas with the other.

The gas which is present in small quantities has its lines sharp.

The curious fact is mentioned that when a line widens un-

symmetrically it widens in nearly all cases more towards the red,

and then towards the violet end.

In that port of the report which relates to multiple spectra an
account is given of the gradual spreading” of the opinion that

these spectra are due to different molecular groupings. The
question of long and short lines is next discussed, ana great stress

is laid on the fact that the longest lines are by no means always
the strongest. An abstract of Mr. Lockyer’s work on the sub-
ject is given, and of the confirmation which his results have found
in later work. Thus Mr. Lockyer found that the longest Hues
were always the first to be reversed. Professors Liveing and
Dewar have since examined the absorption-spectra of many me-
tallic vapours. The lines which they have seen reversed were
nearly in all cases those which are longest in the spark, though
not always those which are strongest. Results obtained by M.
Lecoq de BoLbaudran with sparks, the temperature of which was
lower than in the ordinary jar-discharge, also confirm Mr.
Lockycr’s results. Discussing the attempts which have been
made to explain these and other facts, it is again mentioned
that we must assume the impacts of a similar molecule to pro-
duce a greater effect than the impacts of a dissimilar one. The
Last part of the report treats of some other changes in the relative
intensities of lines. We only mention the experiments in which
Mr. Lockyer found sometimes the green sodium line to be
present without the well-known yellow double line. The report
concludes as follows :

—

“ We have here again two hypotheses, that of molecular shocks
and that of molecular cofnbinations. Both explain the facts satis-

factorily, and I do not think that one of them necessarily excludes

the other. I believe, on the contrary, that a line can be drawn,
and that while the regular changes observed chiefly in band-
spectra may be due to one cause, the often irregular changes in

metallic spectra, where one bet of lines disappears and another
appears eften on the violet side, but sometimes towards the red,

may be due to another cause.
“ It is often said that we must not ascribe the same phenomenon

to two different causes, when one of them is sufficient to explain
it ; but the point at issue i< whether the phenomena are the
same in all cases. An advance of science has constantly led to
the separation of phenomena which were formerly considered to
be connected together, and we believe that the further develop-
ment of the different points we have attempted to discuss, in
which, different observers have strongly taken up opposite
opinions, will lead to tie blending together of different views
rather than the entire elimination of one of them.”

Prof. Hartley, in his part of the report, gives us an account of
our knowledge on emission spectra in the ultra-violet region.

He treats especially of the researches on the solar spectrum by
Mascart, Draper, and Cornu.

Prof. A. K. Huntington reports on the absorption spectra in

the ultra-violet region. The results obtained by Prof. Stokes
and Dr. Miller are given in detail. Amongst the results

obtained by Dr. Miller, it seems especially interesting to notice
the connection which apparently exists between the absorbing
properties of a liquid and that of its vapour. When one or
them is transparent to the ultra-violet rays the other is also, and
vice versd.

Prof. Soret, it is well known, constructed a few years ago a
spectroscope with a fluorescent eyepiece, and has by means of it

carried researches in the ultra-violet p .rts of the spectrum. We
notice especially the examination of absorption-spectra of the
bases of gadolimte, and the conclusions drawn from it on the
existence of new elementary bodies. Prof. Cornu has given
much attention to the absorption power of our atmosphere, and
wc find a full account of his experiments in Prof. Huntington’s
report* In conclusion we have a short abstract of the work

done by Professors Hartley and Huntington on absorption-
spectra in the ultra-violet region. They obtained the following
results :

—

1. The normal alcohols of the series C4Hta_ 1OH are remark-

able for transparency to the ultra-violet rays of the spectrum,
pure methylic alcohol being nearly as much so as water.

2. The normal fatty acids exhibit a greater absorption of the
more refrangible rays of the ultra-violet spectrum than the
normal alcohols containing the same number of carbon atoms.

3. There is an increased absorption of the more refrangible
rays corresponding to each increment of CIIS in the molecule of
the alcohols and acids.

4. Like the alcohols and acids, the ethereal salts derived from
them are highly transparent to the ultra-violet rays, and do not
exhibit absorption-bands.

Interesting results were also obtained by the examination of
substances containing the benzene nucleus, and in a separate

paper the absorption-spectra of essential oils were examined and
discussed. Prof. Hartley has still further extended the researches

jointly begun with Prof, Huntington, and has arrived at the con-

clusion that no molecular arrangement of carbon atoms causes

selective absorption, unless three pairs are doubly linked together

in a closed chain.

It will be seen that a few only of the branches of spectrum
analysis have been discussed in the present report, and next year

no doubt will bring us a further instalment of a work which we
hope will prove useful to those who are interested in spectro-

scopic investigations.

AGRICULTURAL CHEMISTRY 1

III.

T HAVE thus far directed attention to some points of importance
L

in connection with the sources of the constituents of our crops,

and I must now briefly refer to some in connection with the
composition, and to some relating to the uses, of the crops

themselve«.

As to composition, I must confine myself to indicating

something of what is known uf the condition of the nitrogen in

our various crops
;
though I had intended to say something

respecting the carbohydrates, and especially respecting the
various members of the cellulose group.
As to the nitrogen—in our first experiments on the feeding of

animals, made in 1847, 1848, and 1849, the results of which
were published in the last-mentioned year—n e found that, in the
case of succulent roots used as food, not only were they not of
value as food in proportion to their richness in nitrogen, but
when the percentage of it was higher than a certain normal
amount, indicating relative succulence and immaturity, they were
positively injurious to the animals. So marked was the variation

of result according to the condition of maturity or otherwise of
of the foods employed, that, when reviewing the results of the
experiments which had up to that time been conducted, in a
paper read before this Section of the British Association at the

Belfast meeting in 1852 (and which was published in full in the

annual volume *), v e stated that the mode of estimating the

amount of proteine compounds by multiplying the percentage of
nitrogen by 6-3 was far from accurate, especially when applied

to succulent vegetable foods, and that the individual compounds
ought to be determined. The Rothamsted laboratory staff was
however much smaller then than it is now, and with the pressure of
many other subjects upon us, it was at that time quite impossible
to follow up the inquiry in that direction.

It is indeed only within the last ten years or so that the ques-
tion has been taken up at all systematically ; but we are already
indebted to E. Schulze, A. Urick, Church, Sachsse, Maercker,
Kellner, Vine:-, Emmerling, and others, for important results

relating to it.

Our knowledge in regard to the subject is however Btill very
imperfect. But it is in progress of investigation from two dis-

tinctly different points of view—from that of the vegetable
physiologist and that of the agricultural chemist. The vegetable
physiologist seeks to trace the changes that occur in the ger-
mination of the seed, and during the subsequent life-history of
the plant, to the production of seed again* The agricultural

1 Opening Address in Section B (Chemical Science), at the Swansea
meeting of the British Association, by J. H. Gilbert, Ph.D. f F.R.S.
V.B.C.S., F.L.S.. President of the Section. Continued frotn p. 490.

'*

“ “On the Composition of Foods in relation to Respirationand the
Feeding of Animals.**



524 NATURE [Sept. 30, 1880,

chemist takes the various vegetable products in the condition in
which they are used on the farm, or sold from it. And as a
very large proportion of what is grown, such as grass, hay, roots,

tubers, and various green crops, are not matured productions, it

comes to be a matter of great importance to cousiaer whether or
not any large proportion of the nitrogenous contents of such
products is in such condition as not to be of avail to the animals
which consume them in their food ?

We cannot say that the whole of the nitrogen in the seeds
with which we have to deal exists as albuminoids. But we may
safely assume that the nearer they approach to perfect ripeness
the less of non-albuminoid nitrogenous matters will they con-
tain ; and in the case of the cereal grains at any rate, it is pro-
bable that if really perfectly ripe they will contain very nearly
the whole of their nitrogen as albuminoids. With regard to
some leguminous and other seeds, which contain peculiar nitro-

genous bodies, the range may however be wider.
But whatever the condition of the nitrogenous bodies in the

seeds we mrow or sow, with germination begins a material
change. Albuminoids are transformed into peptones, or pep-
tone-like bodies, or degraded into various amido* or other

compounds. Such change into more soluble and more diffu-

sible bodies is, it is to be supposed, essential to their free

migration, and to their subserviency to the purposes of growth.
In the case of the germination, especially of some leguminous
seeds, asparagine has been found to be a very prominent product
of such degradation of the albuminoids ; but it would seem that
this disappears as the green parts arc developed. But now the
plant begins to receive supplies of nitrogen from the soil, as
nitrates or ammonia, and it would seem that amides constitute a
considerable proportion of the produced nitrogenous bodies,
apparently as an intermediate stage in the formation of albu-
minoids. At any rate, such bodies are found to exist largely in
the immature plant ; whilst the amount of them diminishes as

the plant, or its various parts, approach to maturity.
But not only have we thus, in unripened vegetable productions,

a greater or less, and sometimes a very large, proportion of the
nitrogenous bodies formed within the plant, existing as amido-
compounds, but we may have a large amount existing in the
juices as nitric acid, and some as ammonia, &c. Thus, E.
Schulze determined the nitric acid in various “roots;” and he
found that, in some mangek, more than one-third of the total

nitrogen existed in that form, and about one-tenth as much as
ammonia. In a considerable series at Rothamsted, we have
found an extremely variable proportion existing as nitric acid,

according to the size, succulence, or degree of maturity, of the
roots

; the amount being, as a rule, the least with the ripest and
less highly nitrogenous roots, and the most with the most succulent,
unripe, and highly nitrogenous ones. In some cases it reached as
much as from 20 to nearly 30 percent, of the total nitrogen. In
many other immature vegetable products nitric acid and ammonia
have been found ; but, so far as 1 remember, in none in anything
like so large a proportion as in the so-called “root-crops,”
especially mangels. In many, however, the quantity appears to

be immaterial ; and it is remarkable that whilst there is so much
in the “roots,” little or none is found in potatoes.

No wonder that, in the experiments already referred to, we
found the feeding result to be the worse the more succulent and
immature the roots, and the higher their percentage of nitrogen,
accordingly.

But it is to the difference in amount of the albuminoid bodies
themselves, in different descriptions of vegetable produce, that I

wish specially to direct attention, making, however, some
reference to w'hat is known of the proportion of the nitrogen
existing as amido-compounds.

In some mangels E. Schulze found only from about 20 to 22
per cent, of their total nitrogen to exist as insoluble and soluble
albumin. But he found in one case 32*5, and in the other 40*8
per cent, of the total nitrogen as amides. In a large series of
determinations at Rothamsted, by Church’s method, we found a
variation of from under 20 to over 40 per cent, of the total
nitiogen of mangels to exist as albuminoids

;
or, in other words,

from nearly 60 to over 80 per cent, of it in the non-albuminoid
condition.

In potatoes Schulze found from under 50 to 65 per cent, of

?
ltr°ecn as and insoluble albumin, and from

nnti+ PCT ccnl- as neutral and acid amides. In a series of

ir» 1^0 Pown at Rothamsted, under very various 'conditions as

as
in two <^ffercnt seasons, we found the nitrogenas albuminoids to range from little over 50 to more than 71

per cent, of the total nitrogen, leaving, of course, from less than
30 to nearly 50 per cent, to be accounted for in other ways.

Kellner determined the amount of nitrogen as albuminoids,
and as amido-compounds, in a considerable series of green foods,
both leguminous and gramineous, cut at different stages of their

growth. The proportion of the total nitrogen not as albuminoids
wras, upon the whole, greater in the leguminosee than in the
graminecc. In both, however, the proportion as albuminoids

l

increased as the plants approached to maturity. The proportion

1

os albuminoids wras in all these products very much larger than
,
in roots, and generally larger than in potatoes. In the case of
first-crop meadow-hay we found in the separated gramineous
herbage 76*4, in the leguminous herbage 82, and in the miscel-

laneous herbage 80*3 per cent, of the nitrogen as albuminoids

;

and in the second crop 86*2 per cent, in the gramineous, 88*3

E
er cent, in the leguminous, and 88 *i per cent, in the miscel-
Lneous herbage. How far the higher proportion of the nitrogen

as albuminoids in the second crops is to be taken as any indica-

tion of the characteristics of the autumn growth, or how far it is

to be attributed to the accidental condition of the weather, may
be a question.

These illustrations are sufficient to give some idea of the range
and proportion of the nitrogen in different feeding crops which
does not exist as albuminoids ; and they are sufficient to show
that a very large proportion of the non-albuminoid matter exists

as various amido-compounds. The question arises, therefore,

whether these bodies contribute in any wray to the nutrition of the

animals which feed upon them ? We nave but little experi-

mental evidence on this point. As green herbage is the natural

food of many descriptions of animal, we might suppose that

characteristic constituents of it would not be without some value

as food
;
but the cultivated root crops are much more artificial

productions, and it is in them that we find such a very large pro-

portion of non-albuminoid nitrogen. With respect to some of

the amido compounds, at any Tate, direct experiments seem to

show that they arc digested in the animal body, and increase the

elimination of urea. Weiske and Schrodt found that rabbits

receiving, as their only nitrogenous food, either asparagine or

gelatin, wasted and died ; but a rabbit receiving both asparagine

and gelatin increased in weight and survived to the end of the

experiment, which lasted seventy-two days. From the results of

other experiments made with sheep, they concluded that both
asparagine and gelatin protect the albuminoids of the body from
oxidation.

These considerations lead me, in conclusion, to refer briefly,

and I promise it shall be as briefly as is consistent with clearness,

to the two very much disputed questions of the origin of muscular
power

,
and the sources of the pat of the animal body, These sub-

jects Mr. Lawes and myself have frequently discussed elsewhere

;

but as the controversy has assumed a new phase quite recently it

seems desirable and appropriate that I should recur to it on the

present occasion.

With regard to the question of the sources in the food of the

fat of the animal body, Liebig originally maintained that

although fat might be formed from the nitrogenous compounds
within the body, the main source of it in the berbivora was the

carbohydrates. In his later writings he sharply criticised the

experiments and arjguments of those who have maintained the

formation of fat chiefly from the proteine compounds, but he at

the same time seems to attach more importance to that source

than he formerly did. He gives it as his opinion that the ques-

tion cannot be settled by experiments with herbivora. He adds

that what we know with certainty is that, with these animals,

albuminates and carbohydrates work together to produce fat

;

but whether the non-nitrogenous product, fat, has^ its origin in

the albumin or in the carbohydrate he considers it not easy to

determine.

At the time when we commenced our experiments on the

feeding of animals in 1847 the question whether the fat of the

animals fed for human food was mainly derived from albuminoids

or from carbohydrates had been scarcely raised, or at least it was

not prominent. The question then was rather—whether the

herbivora received their fat ready formed in their food, or

whether it was produced within the body—the latter view being

that which Liebig had so forcibly urged, at the same time main-

taining that at any rate its chief source was the carb•ohydrates.

Accordingly our experiments were not specially arranged to de-

termine whether or not the whole of the fat produced could or

could not be derived from the albuminoids.
t

I For each description of animal, oxen, sheep, and pigs, such
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As confirmatory of Darwin’s theory of descent, they possess a

value neither greater nor less than that of all other animal

classes. The lecturer’s forthcoming work on the Foraminifera of

Mauritius w ill contain much detailed evidence in support of his

In the discussion which followed, Herr Wacker suggested that

the jicmit of difference between Carpenter and Moebius lay in the

fact that Carpenter had regard to the sarcode rather than to the

skeleton, to which latter Moebius attached the greater import-

ance.

The second paper was given by Dr. Gabriel, w hose subject

was “ The Classification of the Grcgarinm.” lie objected to

Stem’s classification, hitherto the sole and undisputed one, on
the grounds that it no longer fully represented the existing state

of our knowledge. This view he was able to support, which he
did at some length, and submitted to his hearers a newr classifica-

tion of his own.
In the Section for Anatomy and Physiology Prof. Tauber of

Jena lectured upon “Two New Anaesthetics,” with which he

had experimented upon frogs, rabbits, and dogs. Both anaes-

thetics produced a scarcely appreciable change in the pulse and

respiration, on which account they might be of gi eat value for

surgery. And in demonstration of their action Dr. Tauber pro-

ceeded to experiment ujKjn a pigeon and a rabbit.

On Tuesday, Scpteu ber 21, at the second general sitting.

Prof. Moebius of Kiel read a paper “On the Food of Marine

Animals. ” In the sen therefore is generated by far the greater

numbei of animal type^, and the-e again in quantity and in bulk

are throughout regulated by the existing supply of nourishment.

This in its turn depends upon the organic matter of plants,

which in the sea also supply nouri liment to it> inhabitants. In
our owrn ^eas, the Noith Sea and the I
discoverable near the coast, while twenty to fifty metres lower
are othei kinds of plants ; deepet still, it w e search, wc shall

find few’ or none. Loose strips of plants that have been torn

away f10m their root, have been biought up from a depth of

some hundred metres
;
in the Baltic and the North Sea these

foim n dark, soft, spongy mass. Nothing living is \isible in

this if placed in a tub; but if sliained through a sieve, liny

mussel*, snails, and crustacca become \ isible. Ill the depths of

the sea-mud lining the bottom are countless worms, mussels, and
little animals which feed upon the spongy mass. Flounders
and other fish penetrate into these mud-depths and devour the

animaK that are there. Where the sea-bottom however is

formed of soft clay, nothing beyond a few worms here and theie

will be found. Thus in the deeper portions of the Mediterra-
nean, otherwise so rich in animal life, nothing at all is discover-

able. The Professor in the course of his remarks w ent on to

show thai the supply of nourishment to the inhabitants of the

sea was now and w'ould be hereafter undimini died ; and thus
that the propagation of animal life in the sea would continue
unchecked, so Tong as the mighty ocean itself should last.

SCIENTIFIC SERIALS
Bulletin de l'Academic Royale des Sciences [de Bel&ique), No. 7.

—A Hyperoodon captured on the strand at ilillion (Cotcs-du-

Nord, brance) m December, 1879, by M. van Beneden.—On
Mysticetes with short fins, from the sands in the neighbourhood
of Antwerp, by the same.—On determination of albuminoid
substances of the blood serum by circumpolarisation (modified

method of Hoppe Seyler), by M. Fredericq.—Contribution to a

study of the role of insects in the pollinisation of hetcroslylous

flowers (Primula elalior\ by Mr. MacLeod.

SOCIETIES ANT ACADEMIES
Taris

Academy of Sciences, September 20.—M. Wurtz in the
chair.—The following papers were read :—On the odours
of Paris, by M. Saintc-Clairc Deville. ITe analysed .some of
the moist black earth exjtosed in a trench in the Rue St. Jacques.
The amount of salts in the impregnating liquid indicates con-
siderable concentration (which can be easily explained). The
dud from horsed shoes and from wheels of vehicles is thought
to be the origin of sulphides and protoxide of iron, and of the
dark coloration. The escape of gas, estimated at about a tenth
of the gas circulating m the pipes, furnishes part of the sulphur,
the carbonated hydrogen and the coal-tar which abounds.
Through this escape the sub-soil is rendered wholesome (in
the author’s opinion), and cannot exhale any dangerous odour,
1 here is a slight smell of sulphuretted hydrogen (not worse than

that from sulphurous mineral waters), and a smell of healthy
empyreumatic products.—M. de Tchihatchef presented a work
of his on Spain, Algeria, and Tunis, but treating chiefly of
Algeria. Such questions as the material and moral results of
the annexation to France, the mode of action of the new
administrative and social institutions, the assimilation of the
Aral) and the Christian elements, &c., arc treated ; the author
has also studied the geology and botany of the country.—Ob-
servations of the new planet Coggia (287) at the Paris Observa-
tory (equatorial of the western tow'er), by M. Bigourdan.

—

On a new experiment for showing the direction of the rotation

communicated by bodies to polarised light, by M. Govi. A
pure spectrum is produced with rectilincarly polarised light, and
a plate of rock crystal is interposed, giving a dark band ; also an
analyser. The spectrum and analyser have a joint movement of

rotation (one end of the spectrum being at the centre of the circle

of which the spectrum represents the radius). The dark band
moves along the spectrum (during rotation) one wray or the other
according to the nature of the quartz plate (dextrogyrous or
hevogyrous). If the motion be sufficiently rapid for the impres-
sion 011 the eye to be continuous, one may trace out in space, or
on a screen, opposite spirals. Curious variations arc obtained
by interposing plates of mica, gypsum, &c.—Study of telluric

lines of the solar spectrum (Nice Observatory), by M. Thollon.
With his powerful spectroscope, he has resolved the telluric

groups B, I\ and a of Angstrom into their simple elements,
separating these elements from each other, and from the other
metallic lines.—On the liquefaction of ozone and on its colour in

the gaseous state, by MM. Ilautefeuille and Chappuis. They
passed some highly ozonised oxygen (prepared by their new' process)

into a Caillctet apparatus. From the first strokes of the piston
“

.

’ iry tube appeared azure blue. With several atmo-
spheres’ pressure the gas became of an indigo blue, the mercury
meniscus looking steel blue through it. Sudden liberation from

75 atm. pioduced a mist, indicating liquefaction (300 atm. were
nece^aiy 111 the can* of oxygen). Ozone is a little less easy to

liquefy than caibouic acid. If the ozonised oxygen be not
compressed slowly and m cold, the ozone is decomposed, giving

a strong detonation and a yellowish flash. Thus the mixture
contains an explosive gas.—On Brunton’s tunnelling machine,
by M. 1 liver. This gives an account of results writh the machine
as iwed in the lignite pits in the Fuvcau Valley. It appears,

'

inter aha, that of 51 liorsc-pow cr of the motor only 12*4 w'as

transmitted to the machine, 38*6 being lost.—Telescope with
double action for pointing long-range guns, by M. dc Broca.—
On losses in manufacture of vinegar, by M. Garcin.
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THURSDAY, OCTOBER 7,

THE PLACE OF SCIENCE IN EDUCATION

THERE has been a great deal said and written on the

subject of education during the past week. First

of all we have the important address of Prof. Huxley at

the opening of the Mason College, Birmingham, which we

give in full on another page ; then there is the brief but

significant address of Sir Stafford Northcote at Tiverton
;

and lastly, the summary of Sir Charles Reed of the ten

years* work of the London School Board. All this has

furnished ample food for comment in the daily papers,

and their misconceptions as to the real drift of Prof.

Huxley’s address must be amusing to those who know
what science really means, and what are the opinions held

by reputably men of science as to wbat constitutes sound
and complete education. With regard to the institution

which has been so generously founded and handsomely
endowed by Sir Josiah Mason at Birmingham, it should

be remembered that there was no intention to start it as a

university. Its founder has had to push his way through
life, and notwithstanding the unusual success of his

career, he confesses that he has but little faith in the rule-

of-thumb method, which was often his only guide. At
every step, he admits, he was hampered and hindered by
the want of scientific knowledge, by his ignorance of

those exact methods, those laws and facts, which can only

be satisfactorily acquired and utilised by a preliminary

scientific training. Even at his advanced age the con-

sciousness of this want is so strongly impressed upon
him that, with true benevolence and rare generosity, he

has founded the magnificent institution at Birmingham
which was opened last Friday, in order that succeed-

ing generations of boys may have a chance of equipping

themselves at the outset with those weapons of pre-

cision, the want of which he who has fought successfully

the battle of life had to deplore at every step. The
Mason College at Birmingham is not a mere technical

institute, as may be seen from our article in Nature,
vol. xxii. p. 514, in which the course of instruction pro-

vided is described. All departments of science arc

provided for, as well as certain special applications of

some of them; the great principles and facts of these

sciences first, and their special application afterwards.

Wisely also the founder has provided for instruction in

the English, French, and German languages
;
and even,

as Prof. Max Muller stated in his brief but admirable

address at the luncheon, for Greek and Latin. The deed
of foundation makes ample provision for the widening of

the programme, the extension of the subjects taught, and
the adaptation of the institution to the times. Special

reference is made to art, which will no doubt be added.

At the same time the founder excludes from his pro-

gramme “mere literary education.” It is, we suppose,

this exception—which looking at the programme of the

College, seems to us somewhat vague— that has led

the daily press to misconceive Prof. Huxley’s address

as a defence of science as a means of education, to the

entire exclusion of literature. What Prof. Huxley main-

tains, as we read his address, and as we read his other

utterances on the same point, is, that if a man is to

Vol. xxii,—No. 571

have an education in only one aspect _of things, then by
all means let it be the scientific aspect ; on the other side

he can educate himself at his leisure, whereas, as Sir

Josiah Mason forcibly testifies, when a man gets into the

thick of the fight, it is all but impossible for him to make
up for the want of scientific training in his youth. As a
mental discipline and a means of culture science by itself

is as good an implement as literature by itself, and
probably a great deal better, as the former takes us into

the very heart of nature in its widest sense, while the

latter only deals with the outside of things. At the same
time Prof. Huxley expressly states that exclusive training

in either the one direction or the other is essentially lop-

sided, and not to be encouraged ; that it is essential to

the completeness of a man’s culture that it should have

an aesthetic and literary, as well as a scientific side
; and

what other opinion could be held by one who himself

seems familiar with “ the best that has been said and

thought” in all the languages of culture. We are much
mistaken if Prof. Huxley would not endorse every word

spoken by Prof. Max Muller, on the necessity for the study

of the science of man, the science of thinking and of speak-

ing, to a completely liberal education. The truth is

that there is a widespread misconception as to what

science really means
;
we have been so long accustomed

to apply the term to certain groups of concrete facts, that

we forget that it may be applied, and indeed is now
frequently applied, to any branch of knowledge investi-

gated on the method which has been so fruitful in

the study of physical phenomena. Science indeed

is merely the counterpart of sentiment; each of them

has its proper place, and each of them is indispen-

sable to the complete development of the human
mind. To neglect training on either the one side

or the other must produce an imperfect, a lop-sided

result ; but there is no reason why cither should be

neglected. Let the programme of elementary education

only be developed in the direction so long advocated

by Sir John Lubbock and those who think with him,

and let the whole of the education of the country up

to our colleges and universities be carried out on the

same lines, and every side of the human constitution

and every aspect of human learning will have fair play.

Prof. Huxley did well to defend science as a method of

mental discipline certainly equal to the old and merely

literary methods which so long prevailed at our uni-

versities, and which have been so abused ;
but his address

will be strangely misread if any idea of suppressing the old

learning is attributed to him. It is interesting to notice

that Sir Stafford Northcote, in his short address at

Tiverton, followed the plan of that of Prof. Huxley, be-

ginning by strenuously advocating the spread of scientific

education in the country as the only means by which wc
can be able to cope with our neighbours, and concluding

by maintaining that it would be a serious mistake to sup-

press literary training entirely. This is what we have all

along maintained in these pages, and we are sure that

Prof. Huxley is on our side. Science has had a hard

fight to obtain a place in the education of the country,

and she has not yet obtained the place she is entitled to ;

she will only have done so when in all our educational

institutions she holds a position of perfect equality along-

side of the subjects which until recently monopolised our
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schools and colleges, and we trust that when another

decade’s work of the London or any other School Board has

to be summarised, the so-called extra subjects will have

become an integral part of the elementary education of

the country. Such institutions as that opened at Birming-

ham will greatly help on the cause of scientific education.

The standard of teaching we are glad to see is high, the best

science schools of the Continent being taken as models
;

and we trust the Mason College will never degenerate

into a mere technical training-school. Under the liberal

principles for its conduct laid down by the founder, it is

capable of the widest development in every direction ;

whether it may form the nucleus of a Birmingham Uni-

versity remains to be seen. Its working will be watched

with the greatest interest by all who have at heart the

raising of the standard of education in the country.

CHEMISTRY OF THE CARBON COMPOUNDS
Elements of Chemistry. By William Allen Miller, M.D.,

&c. Revised and in great part re-written by Henry E.

Armstrong, Fh.D., F.K.S., and Charles E. Groves,

F.C.S. Part III.— Chemistry of Carbon Compounds*
or Organic Chemistry. Section I.—Hydrocarbons*

Alcohols, Ethers, Aldehydes, and Parafiinoid Acids.

Fifth edition. (London : Longmans, Green and Co.,

1880.)

THE study of the laws governing the combinations of

molecules containing carbon is of the very first

importance to chemical science, inasmuch as this study so

well illustrates and extends the general laws of molecular

combinations, that is to say, the general laws of the

science of chemistry.

An almost innumerable array of facts concerning

carbon compounds is to be found in the ordinary

text-books
;
papers in the chemical journals sometimes

contain generalisations drawn from certain classes of those

facts; the later supplements to Watts’s “ Dictionary

”

contain the more important of the comparatively recent

generalisations ;
but there has undoubtedly existed for

some time among students of chemistry a wish for a text-

book in which the leading facts concerning the com-

pounds of carbon should be clearly stated, the general

properties of, and general relation between groups of

these bodies should be indicated, and summaries of the

evidence in favour of or against the generally adopted

jtructural formula: of the more important compounds
should be presented to the student, in order that he might

thus have in one text-book such a fair compendium of

the present state of this branch of the science as should

furnish him with suggestions for work, by showing him
v hat is clearly known, where exact knowledge ceases, and
where even analogy lends but little help.

The first part of such a text-book English chemistry
now possesses

; let us hope that the second part of this

admirable book will soon follow, and be worthy of that

now published.

In their preface the editors—had we not better say at
once the authors ?—write : “Notwithstanding the extra-
01 dinary increase in the number of the carbon compounds,
their study is gradually becoming simplified as the possi-
ihty is extended of arranging them in series and of

giving a general description of their chief properties

applicable to all the members of the group.”

There can be no hesitation in saying that the authors’

work—more than any other text-book in the English

language-will aid the advance of this, the only true

method, of studying Organic Chemistry.

There are text-books of Organic Chemistry which tell

the student that the structure of this or that compound “is

represented by the following formula n
;
this book follows

another and a better plan : the authors give a succinct

and clear sketch of the evidence for and against all

important structural formulas, thus indicating the true

value of these formulae as condensed statements of che-

mical facts, and at the same time setting before the

student examples of the application of the chemical

method of inquiry.

The general principles underlying the formation of

so-called structural formulae are adverted to in more than

one place by the authors.

These formulae are based on the laws of " atom-

linking, ’’ which again are deductions from the theory

of quantivalcnce or valency, itself an outcome of the

application of chemical methods of inquiry to the mole-

cular theory of matter.

Although the volume before us is Part III. of a large

work, the first part of which deals with chemical physics,

it would nevertheless, we think, have been advisable to

have given a brief sketch of the molecular theory of

matter, and to have shortly stated—but more fully than

is done on p. 42 —the evidence on which is based the

(chemically) all-essential difference between atom and
molecule.

A little space might have be£n spared for an exposition

of the laws of atom-linking, such as, but very much more
condensed than, that in Lothar Meyer’s “Modernen
Theorieen,”

In speaking of quantivalence, on p. 42, the authors do

not explicitly state that it is the atoms of the elements

which u are equivalent in combining or replacing power

to one, two, three, four, five, or six monad atoms of

hydrogen.” Of course this is implied throughout the dis-

cussion which follows, but students sometimes fail clearly

to grasp the difference between the old chemistry, which

attempted, but failed, to determine equivalent weights of

elements, and the new, which is so largely based on the

equivalency of groups of atoms of the elements.

Frankland’s “ bond” explanation of valency is sketched,

but so long as we have no definite physical conception

of what a “ bond ” is, this explanation really explains

nothing; such an expression as “two of the bonds neutral-

ise each other” has no meaning, further than that the

valency varies from a given number to two less than this

number.

The authors give some examples of compounds, which

seem to show that the valency of certain elementary

atoms may vary from an odd to an even number ;
but

they do not give examples which prove such a variation,

e.g.9 MoCi 6 and MoCl0 ; WClfi
and WC 10 ;

NO, NO* and

NII3.

The authors, probably wisely, do not very definitely

express their opinion as to the exact meaning of a

structural formula
;

they sometimes appear to regard

these formulae as real representations of the relative
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mode of arrangement of atoms in a molecule, sometimes

only as condensed statements of facts of formation and

decomposition. If the former view be adopted it becomes

a question whether the “ structure ” represented by the

formula is that of the molecule when unacted upon by

the molecules of foreign bodies, or only when a certain

disposition of its parts has been induced by the action of

the molecules of another substance.

Facts are certainly known which are best explained by

supposing that a change of some kind precedes that

process of complete molecular decomposition usually

called a chemical reaction ;
indeed almost the only

feasible hypothesis of chemical action supposes that

chemical change- ‘that is, change among the parts of the

molecule—may be proceeding without a permanent mole-

cular decomposition taking place. In the section on

“ Aldehydrols *' the authors apparently admit some such

hypothesis as this
;
they do not regard the non-isolation

of a compound as proof of the non-existence of that com-

pound; they explain processes of chemical change by

supposing the existence of unstable molecular configura-

tions intermediate between more stable and isolable

configurations.

Recent work in chemical physics appears to lend some
countenance to the idea that structural formula* may
roughly represent the configuration of molecules just

previous to their passage into phases of “ absolute insta-

bility" rather than their configuration when in phases

which are themselves “absolutely stable.”

Quite recently a distinct advance has been made in

molecular theories by the recognition of what might be

called atomic induction
,

that is, the influence exerted

by one part of a moleculb in modifying the chemical

function of another part, or other parts, of the same

molecule. Illustrations of this “ orientation ” are to be

found in the production of the substituted derivatives of

benzene and of the phenols ; the generalisations made in

these cases arc clearly stated by the authors.

A very valuable section on the Van’t Hof Le-Bel

hypothesis of isomerism is to be found from pp. 983 to

993. (There is evidently an omission of part of a sen-

tence at the top of p. 993.) The authors suggest a slightly

modified form of this hypothesis. The fundamental

assumption is made in these hypotheses that chemical

energy is entirely potential, and that it is wholly due to

the arrangement of the parts of the molecules. It seems

possible however that chemical energy may be partly

potential and partly kinetic, and that if any means could

be found for measuring the change of entropy as well as

the change of total intrinsic energy of chemical systems

in their passage from one standard state to another, some
light might be thrown on the question of isomerism.

In their general classification of carbon compounds the

authors have adopted a scheme founded on the chemical

function of these compounds
;
they group together hydro-

carbons, alcohols, aldehydes, &c. They do not fail to

indicate how function is associated with “structure.’ 7

But in each of these great groups of compounds a classi-

fication founded more upon genetic relations is adopted
;

they consider a group of hydrocarbons, then the haloid

derivatives of these hydrocarbons, and so on.

Most admirable tables are appended to all the more
important groups

;
the usefulness of these tables may be

illustrated by reference to that on pp. 45M59> wherein

the ethylic alcohols arc arranged in really homologous

series.

The acids are classified into various sub-groups, and

the dependence of the function of the “acid hydrogen ”

on the “structure" of the other part of the molecule is

indicated.

In speaking of the higher aromatic or “ benzenoid ”

hydrocarbons, the happy expression is used of a closed

chain containing “ loops” and it is pointed out that “ the

formation of each new loop in the chain of carbon atoms

tends to reduce the combining power by two units."

The proof (p. 399) that the carbon atoms in the olefines

are not arranged. in a closed chain is noteworthy, and

may be taken as typical of the authors' method of dealing

with such questions
;
basing a generalisation on carefully

collected facts, and then applying their generalisation

boldly, but without dogmatism.

The nomenclature of the work before us is much more

self-consistent than that adopted in any other treatise on

organic chemistry. Certain new names are introduced :

thus, the bodies supposed to exist in aqueous solutions of

many aldehydes— substances characterised by the groups

CH(OII) 2—are called aldehydrols

.

A systematic nomen-

clature for the carbohydrates is proposed : those of the

composition C 0H 12O rt
have names ending in osc, glucose

being the best known example of this class
;
those of the

composition C^H^On, which like cane-sugar produce

two molecules of glucose on inversion, have names ending

in on, ey.
t
saccharon ;

and those which on hydration

give rise to the formation of a saccharon have names

ending in yn}
c.g. y

amylin. As another instance of the

authors’ attempt to systematise nomenclature may be

noted their rules for the use of the Greek letters a, £, 8cc.,

in distinguishing isomeric derivatives (pp. 861-2, note).

Finally, I would draw attention to the authors 7 manner
of dealing with physical methods of solving chemical

problems : the physical method is so described that one

cannot forget that it is to be used by a chemist—there is

not first a little physics, and then a little chemistry
;
the

problem is clearly chemical, the method only is physical.

A suggestion made in the preface seems most admirable,

it is that “ Each chemical school 77 would do well to

“ make the preparation by its students of certain sub-

stances in a state of purity a part of the ordinary course

of study, and to give notice that these particular compounds

are at the disposal of experts for the determination of

physical constants."

Is there any probability of *a treatise being written

on Inorganic Chemistry conceived in the same spirit and
carried out, as far as possible, on general lines similar to

those of this most excellent work by Armstrong and
Groves ? M. M. Fattison Muir

OUR ROOK SHELF
An Elementary Treatise on Solid Geometry. By \V.

Steadman Aldis, M.A. (Cambridge : Deighton, Bell,

and Co., 1880.)

The term “elementary’ 7 diagnoses this handy book to

solid geometry from the more thorough works on the
same subject by Messrs. Salmon and Frost. It is, to our
mind, exceedingly well adapted to the requirements of

that large class of students who, whilst requiring an
acquaintance with this branch of study, are unable, either
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through want of time or the requisite ability, to extend
their reading into the more recondite parts discussed by
the above-named writers. As a proof that Mr. Aldis’s

labours have been appreciated, we need only say that this

edition, improved by the addition of hints for the solution
of some of the examples, is the third.

Familiar Wild Flowers : Figured and described by F.
Edward Hulme. 2nd Scries. With Coloured Plates.

(London : Cassell, Tetter, Galpin, and Co.)

We have already called attention to the appeal ance of

the first volume of this series, and of the second we can
speak in equally favourable terms. In selecting for

illustration a hundred of our familiar wild ilonei.*., all

chosen in some way for their beauty, a certain amount of

arbitrariness must be allowed ; but m the present instance

very little complaint will be made on this head by the

majority of readers. The coloured lithographs are somc-
whnt unequal in excellence, but, as a rule, are extremely

good. The book is one well adapted to awaken or to

foster in young people a love of the floral beauties of our

fields and hedges, woods and ditches.

A A rew and Easy Afethod of Studying British Wild
Floa uts l>y NaturalA nalysis. By Frederick A . Messer.

(London: D. Bogue, 1SS0.)

This work indicates a very large amount of labour on the
part of the author ; whether the labour ha-> been alto-

gether well applied is another question. For the field

botanist whose sole object is to determine the name of a
wild flower it will no doubt be useful in assisting him to

make out at least the order and genus, for beyond this it

does not pretend to go. N o botanist will be disposed to

depreciate the value of field botany and of the study of

critical species
,
which often leads to further study of some

of the great questions connected with the life of plants.

There is no doubt that species-botany had been exalted
a quarter of a century ago to a far too prominent place
by English workers, and had been much too exclusively fol-

lowed, to the disregard of morphological and especially of
ph ysiological work. The inevitable reaction has set in,

and is now perhaps at its height, when the number of

botanists who have an accurate acquaintance with our
British flora is extremely small. As an introductory work
for those who are desirous of increasing this number, Mr.
Messers book may be recommended, always provided
that the student does not imagine that it will materially
help him in his study of the structural and genetic affi-

nities of the different families of plants. The graphic
illustrations are novel in design, and will no doubt help

to impress the meaning of the technical terms on the

beginner. Some few errors should not have been allowed

to pass in a work bearing the date of the present year.

Among these is the reference of Selaginclla sdaginoidcs
to the genus Lycopodium

,
and the complete suppression of

Selaginellacea1 as a Biitish order of vascular cryptogams.

Afannul of the Indigeneft s Grasses of New Zealand. By
John Buchanan, F.L.S. (Wellington; James Hughes,
1880.)

This is one of those excellent manuals emanating from
the Colonial Museum and Geological Survey Department
of New Zealand under the admirable direction of Dr.
Hector. The work is a reproduction in a handy form of
the folio work ordered by the New Zealand Government
in 1876, to be prepared “with nature-printed plates and
descriptions of each species, and to be accompanied by
an essay on the grasses and forage plants likely to prove
useful in New Zealand.” This explanation is extracted
from the preface of the book before us, which preface has
been written by Dr. Hector himself. We also learn from
the same source that “the whole of the illustrations of
the large edition were drawn from nature by Mr. John
liuchanan.

. . . The condition imposed—that the plates
should be nature printed—rendered it necessary in the
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first instance to publish the work in folio, but, as this

large size is both inconvenient and costly, only a small

edition has been issued, and the present handy volume
has been printed for more general distribution. The
plates now given—sixty-four in number, and including

eighty-seven different species and varieties of grasses

—

are reductions by the process of photo-lithography from
the original folio plates, and depict the grasses as of one
half the natural size of the original specimens.”

There can be no doubt but that the book will be very

valuable, not only to the botanist, but also to those who
wish to know all about New Zealand grasses for their

utility for fodder or for other purposes. The plan
adopted in the book is to give under each genus a brief

generic description and general distribution over the
world, the names of the countries being given in capitals,

so that they catch the eye at once ; this is followed by
the etymology of the generic name. The species are
then separately enumerated, the generic and specific

names standing first, followed by the common name,
reference to the plate, synonyms, habit of the plant,

time of flowering, specific description and distribution of
I the particular species, after which is a good account of

the properties and uses of the grass, and a detailed

reference to the figures. The book is extremely well

printed, the plates arc well done, and there are two
capital indices, the first to genera and species, and the

second to popular names. John R. Jackson

LETTERS TO THE EDITOR
[ The Editor does not hold himselfresponsiblefor opinions expressed

by his correspondents . Neither can he undertake to return
,
or

to correspond with the writers oJt
rejected manuscripts. No

notice is taken of anonymous communications.']

[ The Editor urgently requests correspondents to keep their letters as

short as possible. The pressure ott his space is so great that it

is impossible otherwise to ensure the appearance even of com -

munications containing interesting and novelfacts.]

Geological Climates

In Nature, vol. xxii. p. 200 ctseq. t
there occurs an important

statement by Mr. J. Stark ic Gardner, to the effect that fossil

remains not distinguishable from Araucaria Cunninghami had
been found among the Eocene plant bed.s of Bournemouth, in the

jouth of England.
After reading Mr. Gardner’s paper, 1 availed myself of an

opportunity of studying the leaflets of the living and dead speci-

mens of this species of Araucaria in the Kew Gardens, in-

cluding the original specimens in the Herbarium named by
Mr. Cunningham, and agree with Mr. Gardner as to the difficulty

of separating the A. Cunninghami from the Sequoias by leaflets

alone when in the fossil condition.

Assuming Mr. Gardner’s conclusion to be true, viz., that the

Eocene Bournemouth tree was identical, or nearly so, with the
Jiving A. Cunninghami, a question arises as to climate which will

prove insoluble to geologists of the school of Lyell and his

followers, who assume that all physical causes during geological

time have been pretty much the same as at the present time and
times immediately preceding the present.

The Moreton Bay Tine {A. Cunninghami) is found, as the

name imports, on the shores of Moreton Bay, on the east coast

of Australia, and has a range of 900 miles, from I40 S. lat. to

29* 30t S. lat. along that coast. It does not extend more than

eighty miles inland, where, instead of being 130 feet in height,

which it is on the coast, it becomes a dwarf tree, and farther in-

land it entirely disappears.

This tree therefore becomes a most delicate self-registering

thermometer, indicating to us precisely (after the well-known
manner of plants) the exact conditions of the Eocene climate

that existed in Bournemouth during the earlier Tertiary period.

I propose to examine the evidence given by this thermometer,

and to invite my uniformitarian friends to explain how this

evidence can exist in conformity with their views.

The climate of the northern limit of the Moreton Bay Pine is

as follows (as regards heat) s

—

Mean (January). 1 Mean (July). Mean (Annual).

82*0 F. ^ 7 X°’° F. 76
s
. 5 F.



NA TUBE 533Od. 7, 1S80J

The climate of the southern limit is

—

Mean (January). Mean (July)- Mean (Annual).

7*“‘S *. S7°'S
*'• 65 -o F.

The mean of both being

—

Mean (January). Mean (July). Mean (Annual).

77° *25 F. 64° *25 F. 7° 75 F.

The present mean annual temperature of Bournemouth is

only $o
0
*4 F., which is ao°/35 F. below its mean annual

temperature in the Eocene period.

I want to know how Lyell and his followers propose to give

to Bournemouth, from present existing forces and causes, this

additional 20° F. of heat. If geologists really wish to earn the

respect of their fellow-workers in more exact branches of

knowledge, they must condescend to consider quantitative as

well as qualitative questions, and enter into numerical details.

To enable them to do so I lay down the two following

statements :

—

1. Of all places now existing on the same parallel of latitude

as Bournemouth the highest mean temperature is in 20* W.
long, (in the Atlantic), where the temperature is 53°*i F., or

only 2°7 F. above that of Bournemouth.
Of all places on the same parallel the lowest mean tempera-

ture is found at 8o° W. long, (on the borders of Labrador and
Canada), where it is 29°*3 F., which is 2i°*i F. below that of
Bournemouth, and 2° *7 F. below the freezing point of water.

Existing forces and circumstances might therefore benefit

Bournemouth to the extent of 2 7 F. degrees, or might injure it

to the extent of 2l"*i J
r

. ; but how is Bournemouth to gain the
20° of heat necessary for the flourishing of the Araucaria Cun~
ninghami on its Eocene sea-shorc svvumps, if existing causes
only were at work ?

2. The place in the northern hemisphere which is now most
closely allied in climate to Moreton Bay, or to Bournemouth in

Eocene times, is the central part of the Gulf of California, in

Western Sub-tropical America.
Again, I ask geologists of the uniformitarian school to show

me how they propose to convert the climate of Bournemouth into

the present climate of the Gulf of California or that of Moreton
Bay by mere transposition of land and water, without shifting the
position of the earth’s axis, which is an inadmissible hypothesis ?

Trinity College, Dublin, Saml. IIaugiiton
September 25, 1880 »

The Naini Tal Landslip

For the purpose of making a thorough inquiry into the details

of the causes that led to the above lamentable disaster an able

geologist would undoubtedly be required, as was suggested in

your leader last week. I think, however, that to any one who,
like myself, has resided even lmt temporarily at Naini Tal, the

main cause of the recent slip must be sufficiently obvious with-
out the aid of the geologist.

From the account of the particular buildings overwhelmed it

is plain that the slip took place clo'-c to where an almost cqunlly
bad one occurred some years ago (in the winter of 1865, I

believe), viz., just above the Victoria Hotel, on the shoulder
uniting the two peaks of Cheena and Lyria Kauta.
The foot of this shoulder forms the northern border of the Tal,

or lake, for which the station is justly famed
; the strata com-

posing it, as far as I can remember, dip with the slope of the hill

southwards towards the lake. Moreover, it faces the direction

from which the rain mostly comes. The conditions for the pro-

duction of a landslip in the direction of the lake are thus amply
fulfilled.

Though landslips are not at all infrequent from this hill (one
occurred near Cheena when I was there, killing two natives),

it is from its sunny aspect and comparatively gentle slope
decidedly the favourite, the station being mainly built on its

slopes or at its foot.

On the hill which forms the southern border of the lake the
dip of the strata is in the opposite direction to the slope of the
hill. It is consequently much freer from landslips, and much
safer than the former, as only a few chips at most could be
detached from it on the side facing the lake, by the action of

rain. The nearly constant gloom however in which, from its

northern aspect and its steepness combined, it is necessarily

shrouded, as well as the lack of building area, naturally tends to

limit its population. This hill again on its southern side, which
faces the plains, repeats the same phenomena as the shoulder

before mentioned ; an enormous portion of it having become
detached towards the plains, and called pre-eminently 44 The
Landslip.”

When staying in the Victoria Hotel in May and June, 1877,
I always felt it would take very little to bnng the whole hill,

and especially Government House, which appeared almost
vertically above us, down on top of us. The old landslip wThich
I mentioned as being close to tne present hotel buried its prede-
cessor, and might be thought to have furnished ample warning
against choosing such a dangerous spot upon to which to rear a
fresh one.

To guard against such disasters in future I would suggest that
all houses in the hill-stations should, if possible, be built mainly
where the strata dip in the opposite direction to the slope of the
liill, and that where the strata dip in the same direction as the
slope of the hill all proximity to steep slopes should be avoided,
and only the gentler slopes utilised for building on.

I may add that the rainfall on the present occasion seems to

have been phenomenal, if, as the Times says, it was thirty-three

inches in seventy-two hours. Still, extraordinary and sudden
downpours of this kind must be expected, where the summer
rainfall has varied from forty inches in 1877 to 117 inches in

1S62. E. Douglas Arciiiuald
Tunbridge Wells, October 2

Branch-cutting Beetles

It is rather curious that the story which Mr. Obcr was told in

the Carribbees (Nature, vol. xxii. p. 216) should be generally

believed in Southern Brazil also, viz., that a large beetle “seizes

a small branch of a tree between its enormously long nippers,

and buzzes round and round the branch till this is cut off.” Only
in the Antilles this cutting of branches is attributed to a huge
Lamellicorn, the Dynastcs herculcs , and in Santa Catharina to a
large Longicorn, the Macrodontia cervicornis .

Everybody here will tell you this story, but nobody, as far as
I know, has ever seen the beetle at work. Branches are often
cut off by some animal. On a camphor-tree in my garden six

branches, from 9’5 to 13*5 centim. in circumference, have been
cut off; and on a Ftthccolobium for some time almost eveiy morning
a fresh branch had fallen down, some being even much thicker

than tho'-e of the camphor- tree. 'Ihe cutting is always in a plane
perpendicular to the axis of the branch, as it would be were it

made by a rotating beetle ; but in this case an annular incision of
equal depth all round the branch would be produced, and this I
have never seen. On the contrary, the incision, which causes
the branch to break off, consists of two parts, occupying the lower
and the upper face of the branch, meeting on one or on either

side of it, and being separated by a wedge-shaped interval, which
is broken by the weight of the branch, and is narrower or broader
according to its toughness.

Once—many years ago—I came to the Pithecololium tree early

in the morning, when a branch was just falling down, and with
it came down the animal by which it had been amputated. It

was a I.cmgicom beetle, the well-named Oncidcres amputator
,

Fabr, I have since seen specimens of some other species

of the same genus, which had been caught by others in the act

of cutting branches. It is almost unnecessary to add that th^r

do so by gnaw mg, and not by whirling round the branches.

Blumcnau, Santa Catharina, Brazil, Fritz Muller
August 13

The Tay Bridge Storm

In Nature, vol. xxi. p. 468, Mr. Ley asks, relative to my
letter on the Tay Bridge storm, "which appeared in Nature,
vol. xxi. p. 443, on what evidence 1 state

44
that when the

velocity of the cyclone centre is very great, the strength of the
wind for any gradients is increased, or at all events becomes
more squally and gusty.”

I much regret the circumstances which have prevented my
replying to him sooner, but may now state shortly the three
principal pieces of evidence which led me to that conclusion :

—

1. My own observation in a large number of cyclones where
the velocity of translation was very great, there has been a quality

of gustine s or squaHiness and intensity generally greater than is

usual for the observed gradients.

2, Ever since the barometer w as invented it has been known
that a rapid fall of the mercury indicates worse weather than a
slow one. Now wc know that the rate at which this fall takes
place at any station depends (1) On the steepness of the
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gradients. (2) On the nearness of the observer to the path of

the cyclone centre. (3) On the velocity of translation of that

centre.

In a great many cases I have observed, especially in the

west of Ireland, that when a rapid fall of the barometer is

reported, the wind is much stronger than existing gradients

would seem to justify.

From this it would seem than the rate at which the change of

piessurcs is taking place has some influence on the strength of

the wind.

3. Prof, Jx>omis has shown in his examination of the U.S.

"Weather Charts that in American cyclones the area of rain-

cloud extends further in front when these storms are going fast

than when they are going slow.

From this it would appear that another element of intensity

be 'ides wind, viz., precipitation, is increased when a cyclone

centre moves with great rapidity.

It was mainly on these grounds that I based the statement in

my former letter. Ralph Ablkcromhy
21, Chapel Street, Jlelgrave Square, October 5

Deltocyathus Italicus, Ed, and H,

I FIND that Prof. Ralph Tate, F.G.S., President of the

Adelaide Philosophical Society, lias lately written as follows in

an anniversary address. “On the other hand the Geelong

coral, Di/tocyathus italicu r, Ed. and II., better known from the

Italian Miocenes, is considered by Count Pour tales and Sir

Wyville Thomson to be specifically distinct from its living

analogue inhabiting the deep waters of Florida—an opposite

opinion to that held by Prof. Duncan.*' During the last

conversation I had with the late M. de Pourtales he informed

me that after having seen and studied the Italian types, he was

satisfied that 1 was correct m the statement I had made regarding

the specific identity of the Tertiary and recent forms.

P. Martin Duncan
4, St. Georges Terrace, Regent’s Park, N.W,

Temperature of the Breath

MY attention has l>een directed to a communication under the

above heading by R. F. Dudgeon, in Nature, veil. xxii. p.

241. The speculations therein raised regarding the temperature

ot the breath are scarcely compatible with ascertained physio-

logical truth. Mr. Dudgeon’s friend’s explanation, against which

he argues in undoubtedly correct. The great value of woollen

clothing in preventing chill after exercise may lie explained on

the same principles. The hygroscopic state of the atmosphere

(and material) is the condition which causes variation in different

experiments. Different materials have effects corresponding to

their hygroscopic properties. The following results of a few

experiments which I recently made speak for themselves

No. 1.—Temp, of air, 87° F.—Air moderately dry (dew point

not ascertained).

,, breath, 96° in mouth cavity.

f> ,, io2
m
*9.—Thermometer enveloped

four folds wool.

,, „ I02 fj *2.

—

7'hermometer enveloped

four folds silk.

. ,, „ ioo°
'8 .—Thermometer enveloped

four folds linen.

A* \ 2.—Temp, of air, 79“ F.—Air very damp, raining heavily.

,, breath, 97" in mouth cavity.

n ,, 99
0

,, through four folds of silk.

Time occupied in each observation, three minutes.

Madra^, September 9 C. J. McNally

Swiss Chalets

1 do not know whether the idea has previously occurred to

any one that the modern Swiss chalet is a descendant of the old

laks dwelling, but I was strongly impressed with that conviction

tin ^ autumn. Not only do they actually build the smaller chalets,

rued as storehouses, entirely on short piles, but very many of the

dwellmg-houses are still one half on piles, the steps leading up
U) ihc gallery passing through a hole in the middle, so that the

moiern exterior gallery would represent the original platform.

In riie lake dwelling the probability is (I would suggest) that

there was a trap-door in the centre of the platform, inside the

inhabited part, with a movable ladder, so that the latter could

be drawn up and the trap-door closed if required. At the present

day the ladder is represented by fixed wooden or stone steps

leading up into the gallery. The house being now on land, the

lower part is half or entirely closed in, and so forms an extra

chamber, though the family still dwell above the platform (i.r.

the gallery) as in days of yore. George IIenslovt

Fascination

Fascination originally meant a supposed power in man and

snakes of controlling or arresting the movements of various

animals by a glance. Your correspondent M. Chatel’s personal

anecdote, with his comment thereon, suggests that the snake in

some way mesmerises his victim, not by its glance but by its

movements. His supposition that “the rapid gyratory motion

of a shining object ” leads on to the debilitating nervous attack,

is open to debate. In displays of fireworks such motion occurs

before crowds without making any one sick or frightened

or inclined to rush into the midale of a Catharine*wheel.

However then the motions of the snake, whether swift or slow,

may avail in attracting and fixing attention, the final catastrophe

is probably due to pure fright, according to the old saying,

Muttts ipsutn metuisse meet. Wc may safely infer that your

correspondent himself would have felt no squeezing round his

temples had he known at first that the -snake was for him a

harmless one, and not a viper nearly five feet long !

In the opening letter on this subject the basilisk and the

bombshell seemed to be endowed alike with a semi-miraculous

power of enchaining the victims that looked upon them. Nowq

that small birds should be paralysed with terror at the sight or

a gesticulating snake is possible or probable enough ;
but that

English officers should be rooted to the ground by mere alarm

at the flight of shot or shell is an uncongenial explanation of

facts xvhich appear to me capable of interpretation on a

different hypothesis.

In moral, as distinct from physical, perils, there is good

reason to suppose that too close a concentration of thought

upon a danger has a tendency to overpower ilie will and bend it

to the commission of the very acts which the intellect has pro-

nounced unchoiceworthy. But the acts so committed carry with

them present gratification. To use the common simile, men fly

to them as moths to a candle, not because they are panic-

stricken, but because the sense ftf the danger is lost in the

pleasure that attends it.

I am inclined, in the present state of the controversy, to

group the effects of so-called fascination under three heads :

(1) there is the effect of paralysing terror; (2) there is the effect

of indecision ; (3) there is the effect of qualities attractive and

repulsive accidentally combined in the same object. The first

and second effects are perhaps at times combined together in

various degiees and mixed with that absorbing curiosity of which

Mr. Ilodgson speaks (Nature, vol. xxii. p. 383), but which by

itself seems rather to deserve the name of abstraction than ot

fascination.

As to fascination in the original sense of the word, its nature

may await discussion till observation proves that such a power

in reality exists. Thomas R. Ik Stebbing

Tunbridge Wells, September 27

Air-Bladder of Herring

In Nature, vol. xxii. p. 520, there was an abstract of Mr. F.

\V. Bennett’s paper on the “Visceral Anatomy of the Herring

(Journ. Amt and Pkys
<

July 1880). It lias escaped the notice

of Mr. Bennett that Dr. E. II. Weber described and figured

(lab. vii. 63) the posterior opening of the air-bladder of G.

harettgus into the urogenital sinus in his “ De Aure et Auditu

Ilominiset Animalium,” pars i. 1820.

Zoological Museum, Cambridge Alfred C. Haddon

The “ Waiting Carriage ”

M. IIanrez* proposed “waiting carriage” (Nature, xxii.

519) has doubtless been schemed by many readers before
J
ow *

A simpler form had long ago occurred to me, having the arum

of cable in the train engine, the cable passing under the carriages

and catching the waiting carriage at the tail. The running out

of rope could be as well managed at one end of the tram as at

the other, and only an ordinary carriage without any special

engine would be required, whicn would be dropped just before
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picking up another at the next station, each carriage thus slowly

—1
*f>«»? >S

for discontinuous carriages a plan nearly as.^oT^enJneTl
a railway omnibus on the rails, with a small 6 or 8 h.p. engine all

in one
7
This would be stopped anywhere between stations, at

crossings, farmhousra, and fimlets along the line, and would

serve the peasantry for going shopping, beside taking up baskets

cS^eaSen produce. Passengers going a long journey would

change a? a
P
main station and join the ordinary tram, which

would only stop about every hour at the ends of forty or fifty

miles* stages. Country lines only running a tram evcry two hours

or so would he easily worked hus, the ’bus being ,
bunted by

telegraph if necessary, and the line signalled clear as usual. With

double lines the ’bus would run on the goods line.

Bromley, Kent W. M. F. 1 etrie

A NEW KIND OF ELECTRIC REPULSION 1

D R. GOLDSTEIN has devoted a good part of the last

ten years to an investigation of the discharge of

electricity through gases, and amongst the many pheno-

mena which he has brought to light, the one described

in a memoir published in a separate form is not the least

interesting and important. The facts may be stated in a

few words : A negative electrode exerts a strong repulsion

on the rays of the glow proceeding from itself or from
another negative electrode. Before describing the experi-

ments proving this statement, and the laws by which this

phenomenon is regulated, we shall follow Dr. Goldstein

m reminding the reader of a few facts connected with a

discharge of electricity through gases which he will have

to bear in mind.
It is well known that the negative electrode in a gas,

for which Faraday’ s name ofcathode may be conveniently

used, is surrounded with a glow which expands as the

pressure of the gas is reduced. Wc are able to distinguish

four layers in this gas, though three of them only are

easily recognised. As a first approximation wc may
assume the outline of th^se layers to be parallel to the

outline of the electrode, though, as we shall have to men-
tion, Dr. Goldstein has shown that this is not strictly correct.

The layer of the negative glow adjacent to the cathode

is luminous, and shines in air with a yellowish-red tint.

This first layer is surrounded by a second layer, which is

very little luminous. This is the dark space mentioned by
Mr. Crookes ;

but, as Dr. Goldstein shows, it is not

entirely dark, but has in air a bluish tint. We next come
to the third and fourth layers, which may very well be

taken as one, and which are more generally designated by
means of the term, negative glow. They form the outer
boundary of the luminosity surrounding the cathode. If

the pressure of the gas is sufficiently reduced to enable
the glow to touch the glass, it becomes phosphorescent,
and only the layer of the gas immediately touching the

glass causes the phosphorescence. The phosphorescence
gets stronger as exhaustion proceeds

;
at the same time

the luminosity of the glow gets weaker. The appearance
and extension of the glow does not depend on the position

of the anode, while the luminous positive discharge varies

very much with the relative position of the electrodes, and
can be made to disappear altogether by bringing the

electrodes sufficiently near.

Already Pliicker, and especially Hittorf, have come to

the conclusion that the negative glow is propagated in

rectilinear rays from the cathode, and it can further be
shown that the direction of propagation is generally in a
direction nearly normal to the surface of the cathode. Dr.
Goldstein draws a distinction between such elements of

the cathode which lie near the edge, if the surface of the

cathode has edges, and elements which are removed from
the edge. While those elements not near an edge only

send out rays within a cone of narrow aperture in a
* " A New Kind of Electric Repulsion,*' by Dr, E, Goldstein. (Berlin

:

Julius Springer, 1880.)

normal direction, the edges send out rays in all direc-

tions. This difference in the behaviour of different

elements of the same surface is, it appears to us, well

explained by Dr. Goldstein’s discovery of a repulsion

between the electrode and a ray proceeding from the

cathode. A little consideration will show that this repul-

sion will, whenever cylindrical or plane electrodes are

used, be in a nearly normal direction for any part of the

surface which is sufficiently removed from the edge, while

near the edge the resultant repulsion will be away from
the surface and from the greater angle with the normal
the nearer the ray is to the edge. This would prove of

course that the repulsion is not an electrostatic one, for

in that case it would always be at right angles to the

surface. If the exhaustion is such that the glass becomes
phosphorescent, the phosphorescence, being produced by
the rays proceeding from the cathode, it is clear, will form

a luminous ribbon surrounding the electrode, which is a

little larger than the electrode.

If now a solid body is introduced between the cathode

and the glass inclosure, a shadow of this body will appear

in the phosphorescent light on the glass ;
the formation

of the shadow is a direct consequence of the rectilinear

propagation of the rays.

We now proceed to describe Dr. Goldstein’s experi-

ment in its simplest form.

In a cylindrical vessel two parallel electrodes of equal

length are introduced at one end, while the other end

contains a third electrode which shall always form the

anode. Let the pressure be such that phosphorescence

appears, and let only one of the two parallel electrodes

be connected with the negative pole of the coil, while the

other is insulated. A shadow of this insulated wire

is seen in the phosphorescent light on the glass. Now
let the insulated wire be brought into metallic contact

with the other electrode, and the whole appearance will

change. In the phosphorescent light of the glass we
shall see two dark surfaces of equal size and shape, and
with distinctly marked edges. The two dark surfaces

are situated in such a way that a plane which passes

|

through the electrodes cuts them into two equal halves.

They are partly bounded by straight lines, partly by two
semicircular arcs.

The parts formed by straight lines are parallel to the

electrodes, and of equal length
;
these straight lines are

joined at the lower end, that is, at the free end of the

electrodes, by means of a half circle, which is partially

repealed at the upper end
;
but where the electrodes are

sealed into the glass the curve is interrupted. The dark

surfaces arc bordered by a bright line of light. It will

facilitate the understanding of the position and shape of

these dark surfaces if wc mention already here that they

are such as would be produced if the rays emanating

from each electrode, and propagated in a normal direc-

tion from it, suffer a repulsion and consequent deflection

in the neighbourhood of the other electrode, so that the

dark space is formed by the absence of the phosphores-

cent light which would be produced by the rays coming
from the farther cathode.

Wc cannot here give the further description of shape
and the measurement of the size of these dark surfaces,

but at once describe their properties. In the first place

the size and shape are altogether independent of the

position, form, and size of the positive electrode. The
relative position of the two cathodes, on the other hand,

materially affects their behaviour; and Dr. Goldstein

gives their shape, for instance, if, instead of being

parallel, they are at right angles to each other, either in

the same plane or one in front of the other. We have
already stated that in the case of parallel electrodes the

f

)arts of the outline forming straight lines are of equal
ength with the electrodes, and hence the length of these

dark surfaces increases with the length of the electrodes,

1

but the breadth and half-circle joining the straight lines



S 36 NATURE [Ocl. 7, 1880

does not vary with the length of the electrodes. The
further removed the glass walls are from the two elec-

trodes the greater is the width of the surfaces. All these

and other properties follow at once if we consider that

the luminosity is produced by the intersection of the rays
proceeding from the cathodes with the glass walls. If

we increase the thickness of one of the electrodes, the
size of the dark surface nearest to it is increased. We
now turn to the experiments which have been made in

order to clear up the cause of the phenomena. By means
of very ingenious experiments Dr. Goldstein proves that
it is only light produced by the nearer electrode which is

seen within the boundary of the dark surface, for although
we have called them dark, they arc only so by contrast,
and they show a faint phosphorescence. Dr. Goldstein
had, in a former paper, shown that when the cathode is

perfectly smooth, the phosphorescent light produced by
the glow shows inequalities. By twisting the aluminium
electrodes he could obtain a series of spiral curves in the

phosphorescent light more luminous than the rest. If

one of the two cathodes is twisted in such a way and
connected with the other, the spiral curves arc interrupted

in the dark space which is removed from the twisted elec-

trode, but the> are visible in the dark surface nearest to it.

The dark surface cannot be considered as enlarged
shadows only of the electrodes, for their shape is different,

but they might as regards shape be considered as shadows
of the second and non-luminous layer of the negative
glow. This remark we believe to be of importance, but
Mr. Goldstein shows that they cannot really be such
shadows, for they appear even when by an approach of
the two electrodes the two non-luminous la) ers fuse into

one and so lose their individuality.

The following experiment proves the repulsion. A
metallic diaphragm is introduced between the two
cathodes. A small hole is made in the diaphragm
with its centre in a line joining the electrodes. Only
some of the rays proceeding from each cathode can now
reach the next, and consequently wc observe only a small
phosphorescent speck at the opposite side of the glass
wall if one of the electrodes is insulated, but the dark
shadow of the nearest electrode is visible in this phos-
phorescent speck. If now the tv o cathodes are joined
the phosphorescent speck is seen to divide into two which
separate and clearly show that the rays producing the
phosphorescent light must have suffered a deflection as
soon as the two cathodes were joined. Further experi-

ments show that the deflection takes place at right angles
to the surface of the electrode, and that it takes place at

sensible distances from the repelling cathode, although it

rapidly decreases in strength. Sear the edge of a
repelling cathode the repulsion docs not take place in a
normal direction, and I)r. Goldstein draws again a

distinction between elements of a surface according as

they are removed or near an edge. We believe this

distinction to be unnecessary, and that all phenomena
are explained by the fact that all parts of the electrode
are repelling, and not only the elements nearest to the
deflected ray.

Some remarkable secondary phenomena take place in

a deflected system of rays. If, for instance, a system of
rays forming a cone of narrow aperture passes near a
second cathode, it is not only deflected but the aperture
of the cone is increased. The phenomena are such as
would be produced if a cathode not only repels the rays
but also induces a state in the particles forming the ray
such that they now repel each other. Also parts of the
~me cathode lepel rays proceeding from other parts, and

1 A .1 . 1. • _ 1 . .1.. . 1 . - . 1 _ aii

these facts are illustrated and proved by a series of well-
arranged experiments. Dr. Goldstein next examines the

|

influence of an anode, but we shall not follow him, as it is

nTi
lha* the ct^cct °f an anode is exceedingly small,

most likely always produced by secondary causes.

The deflection is the same in all gases : air, hydrogen,
carbonic oxide, and magnesium vapour having been tried.

The deflection is independent of the metal of which
the cathode is formed

;
it is independent of the pressure.

It is also independent of the intensity of discharge when
the two electrodes are in metallic contact, so that the

current is equally divided between the two cathodes.

But remarkable changes take place if the current is not
so equally divided. This can be done by joining the
electrodes not metallically, but with a bad conductor, as

for instance a moist thread. It is then found that the

dark surface nearest the cathode through which the
smaller discharge passes is much reduced in size, while

the other dark surface is increased. It follows from
experiments such as this that the repulsion does depend
on the intensity of discharge, but that while a cathode
through which more electricity passes more strongly

repels, a ray which proceeds from such a cathode is less

strongly deflected. If therefore we have seen that the
dark surfaces do not vary in size, whatever the intensity

of discharge, if the two poles are connected with a piece
of metal

;
this is due to the fact that each cathode repels

more strongly, but that the rays of the other electrode
(owing perhaps to the greater velocity of the molecules
proceeding from it) are less easily deflected, and that the

two effects counterbalance each other. Dr. Goldstein

considers, rightly no doubt, that the shadows seen when
one apparently insulated metallic body is introduced
between the cathode and the glass are due to a similar

repulsion, because we may consider that a small part of

the discharge always passes through such a body, the

glass into which the body is necessarily sealed not being
an absolute non-conductor. The shape of the shadow
confirms this supposition.

Dr. Goldstein has also obtained the repulsion from elec-

trodes consisting of glass and mica, so that the metallic

or non-mctallic nature of the electrode does not influence

the phenomena, lie has also proved that the source of

electricity is immaterial, as might have been expected.

Dr. Goldstein has also endeavoured to prove that

the deflecting power of a cathode does not act through
a solid screen, but he has chosen metallic screens for his

experiment.

If the repulsion is of J the nature of electric repulsion

a metallic body might act as a screen, while a non-
metallic body would allow two bodies on opposite sides of

it to repel each other. As it is impossible to form any
idea on the cause of these phenomena unless we know
whether the deflecting power is cut off by any solid body,

it is much to be wished that Dr. Goldstein will repeat his

experiments with non-metallic screens.

In the last part of his book Dr. Goldstein discusses

various theories which might be proposed and have been
proposed for the explanation of the phenomena taking

place in the neighbourhood of the negative electrode. The
result is that none of them are satisfactory. While this

no doubt is true, Dr. Goldstein is too severe, we believe,

in his criticisms of some of the suggestions which have
been made, and which may, in our opinion, after all con-

tain the germ of the true explanation, though in their

present shape they may not be quite satisfactory. Some
of the facts which to Dr. Goldstein are sufficient to reject

a theory may, wc believe, be explained without putting

too great a strain on our present ideas, and sometimes wc
believe Dr. Goldstein to be in error, as when, for instance,

he says that a body must necessarily move in a line of

force. It would at least be a sad look-out for our earth if

this was true, and Dr, Goldstein would in that case have

occasion to study before long the electric phenomena on

the surface of the sun. Wc will hope, for the sake 01

science, that both Dr. Goldstein and his molecules do not

always move in lines of force, and that he will often

favour us with such interesting and valuable contributions

as the one before us. Arthur Schuster
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PHYSICS WITHOUT APPARATUS'

VII.

I
N the preceding articles on “ Physics without Appa-

ratus'’ it has been shown how a large proportion of

the fundamental experiments in most branches of physics

can be performed without employing expensive appa-

^The next of these branches to claim consideration is the

decanter until the position is found in which its rays focus

themselves upon the wall giving a clear inverted image of

the candle flame upon the wall. The experiment may be
varied by setting down the candle on the table and then
moving the decanter to and fro until a definite image is

obtained. If a large hand reading-glass be available, the
image will be much clearer than with the improvised
water-lens

;
and a further improvement in the manner of

experimenting may be made by using a screen of white

table. The candle should be placed at the
other end of the table, and the reading-lens

moved about between them until a point is

found at which it throws upon the screen a
good clear image of the candle. It will be
found that there are two such points, one
near the candle, the other near the screen.

In each case the image of the candle will

be inverted, but in the first case it will be a
magnified and in the $tcond a diminished
image, the size of the image, as compared
with that of the real flame, being proportional

to their respective distances from the lens.

When the lens has been placed in a position

of good focus, the candle may be removed
and placed where the screen stood ; if now
the screen is placed where the candle was,

it will be founa that the image is again visible

on the screen, still inverted, though altered

in magnitude. This experiment, in fact,

proves the law of conjugate foci.

The young beginner in science who re-

peats these experiments for himself will begin
to understand how it is that in the photo-
grapher's camera the image in the instrument
is inverted, and how it can also be true that

demonstrable with little or no apparatus of a formal
kind.

An ordinary looking-glass, a lighted taper, and a foot-
rule or a measuring tape are quite sufficient to demonstrate
the simple geometrical laws of reflection

;
for with their

aid it is very easy to show that the image of the candle in

the mirror is virtually situated at a distance behind the
mirror equal to the actual distance of the candle in front,
and that, when a ray falls obliquely on the mirror, the
angle of incidence is equal to the angle of reflection. A
teacher who wishes to go further into the matter, and to
demonstrate the laws of reflection at curved surfaces,
usually provides himself with the appropriate silvered
mirrors of convex and concave form. Failing these the
exterior and interior surfaces of the bowl of a bright
silver spoon will probably be as satisfactory a substitute
as any. We have found even a saucer of common glazed
earthenware to form a very fair concave mirror, giving
upon a small tissue paper screen a beautiful little inverted
image of a distant gas flame.
To illustrate the geometrical laws of refraction through

lenses,
r
a good reading-glass of large size is a desirable

acquisition. Spectacle-lenses, though of smaller size,

and therefore admitting less light, are also of service. In
the absence of any of these articles, it is generally possible
to fall back upon a water-decanter, provided one can be
found of a good globular form, and not spoiled for optical
purposes by having ornamental work cut upon the sides
of the globe. Fig. 22 shows how this decanter, filled with
water, is to be employed. It is held a few inches away
from a white wall, and a candle is placed at the opposite
side, so that its light fails through the decanter on to the
wall. The candle is moved towards or away from the

1 Continued from p. 489.

Fis. 23.

ball answers to the white screen on to which the image is
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thrown by the lens in front of it. It is possible indeed struction, which a few years ago found a great sale in the
to show in actual fact that the image in the eyeball is streets of London, at the price of one penny. A bulb
inverted

;
the experiment is very simple, but we believe blown at the end of a short glass tube is filled with water,

that this is the first time that it has been described in When held in front of the eye, this form a capitaljlens
print. Take a candle, and hold it in your right hand as for examining objects of microscopic dimensions, which
you stand opposite a looking-glass. Turn your head may be secured in place by a bit of wire twisted round
slightly to the left while you look at the image of yourself the stem.
in the glass. Open your eyes very wide and look care- The principle by which the intensity of two lights
fully at the image of your left eye. Move the candle about is compared in the photometer is very easily shown,
gently, up, down, forward, &c., so that the light falls more The arrangement depicted in Fig. 24 shows how to
or less obliquely on to the eyeball. You will presently measure the relative brightness of an Argand oil-lamp
notice a little patch of light in the extreme outer corner of and of an ordinary candle. Both these lights are
the eye

; it is the image of the candle on the inside set upon the table, and are so arranged that each
of the eyeball, which you see through the semi-trans- casts on to a screen of white paper a shadow of a
parent horny substance of the eye. If you move the tall narrow object. The most handy object for this pur-
candle up, the little image moves down, and if you sue- pose is another candle unlighted. The Argand lamp,
ceed well, you will discern that it is an inverted image, being the brighter light, will cast the deeper shadow of
the tip of the flame being downwards. You thus prove the two, unless it is placed further away. The measure
to your own satisfaction that the image of the candle in

J

of the brightness is obtained by moving the brighter light
your eyeball is really upside down. just so far off that the intensity of the two shadows is

Fig. 23 shows a magnifying-glass of very simple con-
|

equal, for then we know that the relative intensities of the

1 H, ^4.

two lights are proportional to the squares of their distances
from the photometer. All that remains, therefore, is to

measure the distances and calculate out the intensities.

If, for example, the distance of the lamp is double that of
the candle when the two shadows arc equally dark, we
knov that the brightness of the lamp is four times as great
as that of the candle.
Many other facts in optics can be shown with no greater

trouble than that entailed by such simple experiments as
wc have described. The pendant lustre of a chandelier
will provide an excellent prism of glass for showing
the dispersion of light into its component tints. A
i ouplc of spectacle glasses appropriately chosen will,

when pressed together, afford capital “ Newton’s rings”
at the point where they touch. Diffraction bands of
gorgeous hue may be observed by looking at a distant
gas* light, or at the point of light reflected by a silvered
bead in sunshine, through a piece of fine gauze, or
through a sparrow’s feather held close in front of the
eye. And yet more remarkable effects of diffraction
arc obtained if the point of light be looked at through
substances of still finer structure, such as the preparations

of woody structure, and of the eyes of insects which arc
sold as microscopic objects. But the explanation of
these beautiful.’ phenomena would lead us far beyond our
subject.

( To be continued
.)

THE JAMAICA HURRICANE AND THE
BOTANICAL GARDENS

THE following letter from Mr. Morris has been for-

warded to^us from Kew for publication :

—

Botanical Department
,
Gordon Town,

Jamaica
,
September 7, 1 880

At the Cinchona Plantation, besides damage to our
buildings and sheds of about 650/., our nurseries and seed
beds have suffered so much as to reduce our stock of

available seedlings from something like 500,000 down to

80,000. These w^ere intended for planting out in the
latter part of this year and the beginning of the next year.

We shall in consequence be unable to distribute seedlings
as we intended, and so suffer considerably in expected
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revenue. At the plantations vegetation is so literally

swept away that only here and there can we see a standing

tree. There is not a leaf left on either the indigenous or

cinchona-trees. After a careful inspection we have esti-

mated that 20,000 cinchona-trees of all ages have been

uprooted or so severely damaged that they must be im-

mediately barked. Though we had given up barking

definitely till the return of dry weather next year, we arc

now obliged to take it up with great energy and send the

bark down to be dried in the plains. We hope to get a

return of about 1,500/. to 1,800/. for “broken and twiggy”

bark, but this will be but a poor result considering the

sacrifice made to secure the bark at all hazards before it

has dried and hardened on the trees.

Out of the small garden at Castleton, covering only

about five to six acres, 1 found fifty-five trees destroyed,

and ninety-eight severely injured. Out of the trees

severely injured, i.c. probably blown quite down and
put up again with trimmed limbs and supports, I found
the Para-rubber mangosteen, Tonquin-bean, cam-wood,
olive, cinnamon, nutmeg, East Indian mango, chocolate,
Liberian coffee, &c. Even if they live we shall get no
fruit from them during the next season, and we shall be
unable to supply plants in great demand for some time.

I am glad to say that the superintendent did not suffer

personally, though the roof of the residence was partially
blown away, and the office canted almost on its side.

The Parade Garden, Kingston, felt the hurricane
greatly, but as we had nothing there except ornamental
trees and shrubs we hope to recover our losses soon.
The cocoanut plantation at the Palisadoes had sixty-one

bearing trees blown down, and forty-one rather young ones
just coming into bearing. This plantation is on a narrow
spit of sand running six miles out and inclosing Kingston
Harbour. The force of the wind being from the south
and against the plantation, the waves broke over it at
several places, and the harbour being consequently filled,

much damage was done to the wharves and shipping.
You will, I am sure, be sorry to hear that the Old Bath

Garden has also shared in the general injury. The fine

old cinnamon-tree, the camphor-tree, and the pin us arc
down. Till the place is cleared the keeper is unable to
give me fuller particulars.

The King’s House Gardens and grounds have fortu-
nately escaped much injury. D. Morris

NOTES
Messrs. Charles Griffin, and Co. announce that they

have at last in the press the memorial volume to the late Prof.

Macquorn Rankine. It is entitled “ A Selection from the Mis-
cellaneous Scientific Tapers of W. J. Macquorn Rankine, C.E.,
LL.D., F.R.S., late Regius Professor of Civil Engineering and
Mechanics in the University of Glasgow, from the 'Iransac -

Horn and Proceedings of the Royal and other Scientific and
Philosophical Societies, and the Scientific and Engineering
Journals, with an Introductory Memoir of the Author, by P. ct
Tait, M.A., Professor of Natural Philosophy in the University
of Edinburgh; edited by W. J. Millar, C.E., Secretary to the
Institution of Engineers and Shipbuilders in Scotland.” The
volume will contain many papers of great weight and value, at
present to be found only in the Records of the various scientific

and philosophical societies, and in the scientific and engineering
journals, to which they were originally contributed, and there-
fore inaccessible to the majority of scientific workers. No
doubt the bringing-together in one volume of these successive
important contributions to science will be acceptable to all who
knew of Rankine's high position in science. A fine portrait on
steel will be prefixed to the volume.

We have a few further details on the meeting of the German
Association at Danzig. Salzburg was unanimously chosen as
the town in which the next year’s congress of the Association

should be held. Dr. Wernicke of Berlin gave an address “On
the Scientific Standpoint in Psychiatry,” and in the section for

physics and meteorology Dr. L. Wclier read a paper upon
“ Lightning Strokes in Schleswig-IIolstein.” In the section for

the superintendence of instruction in mathematics and natural

science Dr. Feyorabendt spoke wdth reference to mathematical
school-books, which, as he showed, would bear much simplifi-

cation and condensation. A point which he urged among others

was that the matter taught should be divided, not upon scient fic

principle 1

;, but with regard to its easy and ready comprehension
by the scholar.

The death is announced, on August 22, of the Hon. John
Imray, M.D., of Dominica, West Indies. Dr. Imray had done
much for the botany r>f his island, but is best known for his suc-

cessful efforts to introduce Liberian coffee and the cultivation of

limes into the West Indies. Another death is that of M. Edmond
Barbier, the translator into French of some of the works of Mr.

Herbert Spencer and Sir John Lubbock, at the age of forty-six

years.

A i.audaule innovation has been made in the library of the

French Academy, which is not open to the public. Any one

wishing to consult any of the rare and precious books in the

library has only to make an application to the librarian to

receive the required authority.

Dr. Watt, of the Bengal Educational Department, who is

now engaged in the examination at Kew of his extensive coHec'

tions of Indian plants, has been deputed by the Government of

India to visit Manipur, on his return from furlough, for the pur-

pose of reporting on the forest and vegetable resources of that

territory.

Science

\

the new American record of scientific progress, states

that the Rev. W. II. Dallinger has consented to become Governor
and Professor of Natural Sciences of Wesley College, Sheffield,

U.S.A.

Mr. James Blyth of Edinburgh lias been elected to succeed

Prof. Forbes in the Chair of Natural Philosophy at Andenon’s
College, Glasgow.

Dr. J, Vosmcer of the Hague intends publishing a detailed

bibliography of the sponges, and it is to lie hoped that all

authors of works or papers on this interesting group will ^end

copies of their writings to him at 73, dc Ruyter Straat, Haag,

Holland.

The bureau of French meteorology has been revived for

1880-81, M. Ilerve Mangon being continued proident.

The recent change of Ministry in France has brought forward

for the second time since 1870 the Minister of Public Instiuc-

tion to the direction of the Cabinet. M. Barthelemy St,

Hilaire, the new head of the French Foreign Office, is

not only a member of the French Senate, but also of the

Academy of Moral and Political Sciences, He has pub-

lished a large number of works on philosophy, among which

the most considerable is a translation of the whole works of

Aristotle, with a commentary. I11 order to be better able to

understand physics and mechanic he studied mathematics at

the age of forty-five under the direction of his friend Corioles,

then scientific director of the Polytechnic School. He wras an
intimate friend of Leverrier. lie was born in Paris in 1809,

and has just completed his seventy-first year.

The Birmingham Natural History Society, which has hitherto

met in the Midland Institute, has been provided with ample
accommodation in the Mason Science College. The Society,

which numbers 400 members, is making an effort to fit up the

rooms in an appropriate and comfortable manner*
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The Epping Forest and County of Essex Naturalists’ Field

Club held the seventh, and probably the last, of the summer
course of field meetings at High Beech and Monk’s Woods on
the 2nd inst, the purpose of the meeting being the observation

of the cryptogamic flora of Epping Forest, The conductors were
Dr, M. C. Cooke, Mr, Worthington Smith, F.L.S., Mr. James
English, and Mr. E. M. Holmes, F.L.S, ; and the party
(upwards of fifty in number) included many well-known London
naturalists. Several scarce fungi were noticed, although the

weather proved very unfavourable for field-work. After tea,

botanical demonstrations were given, one of the speakers being
Erof. Max Cornu of Paris, who expressed the pleasure he had
in being present, and said that he hoped to establish similar

meetings in Paris. It is intended to make this “fungus
meeting” an annual institution.

Dr. Andrew Wilson, F.R.S.E., has in the press a new-

work entitled “Chapters on Evolution,” in which a popular

rJsum

£

of the Darwinian and other theories of development is

to be given. Messrs. Chatto and Windus are the publishers.

The French Minister of War has authorised the erection of a

meteorological observatory in the fort which has been recent'y

constructed in the Ballon de vSctrance, in the Vosges.

The Rev. A. E. Eaton states (Entomologists Monthly Mag.)
that “ in Lisbon male ficld-crichcts are sold in miniature cages
by bird-fanciers at the rate of a penny a-piece. They arc kept
in stock by hundreds together in open tea-chests, lined for the

frst three or four inches from the top with slips of tin, and are

fed ux>on lettuces. The natives like to have a * grille’ chirping
in the room, and make pets of them.” Has this, or a similar

custom, been observed by travellers in other parts of the South of

Europe? No doubt there is a superstitious element in it, on the

principle that sometimes induces our own people to send to the

bikers for house-crickets “for luck.” In China, and elsewhere,

c ther Orthopterous insects are well know-n to be sold in little

cage*.

Hitherto, we must confess, Trinity College, London, has

been somew-hat of a nominis umbra to us ; but with its fat

Calendar before us it can be so no longei. It was established in

1S72 mainly for the promotion of musical education. The
Council, we are glad to see, take a liberal view of what is

necessary to constitute a -well-educated musician, and provide

the means of a really liberal education. There is a faculty of

music in which, among other subjects, the physiology of the

\ ocal oigans and of the car is taught. In the faculty of arts,

besides ancient and modern languages, there are classes in

mathematics, chemistry, zoology, botany, geology, and physi-

ology, The College has not only its curriculum for students in

London, but has centres for examination all over the three

kingdoms, and judging from the lists of names of those who
have passed, these examinations must be widely taken advantage

of. The Calendar contains all necessary information as to the

College and its work, with the examination papers for the past

>ear and other matters. If it is able to carry out its programme,
the institute ought to do much good.

At the Exhibition in c mnection with the Sanitary Congress
which has been held at Exeter, there are several things worthy
of some notice. It may be mentioned that the marked features

of the collection are the gas stoves, improved flushing apparatus,

ranges for the saving of fuel, various appliances for house
drainage, ventilation, and arrangements to prevent fewer gas
from rising into houses through closets and sinks. The number
of manufacturers who exhibit under these heads shows the
principal directions in which practical sanitarians are working.
*irst as to the gas-stoves. These are divided into heating-
stoves and cooking- stoves. In the heating group the object is

to attain as much radiation as possible; in the cooking group
the object is to prevent loss of heat by radiation. The Exeter
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Gaslight and Coke Company, believing that gas will soon
supersede coal for heating and cooking, whilst it will itself be
superseded as a lighting agent, have offered four handsome
silver medals for the best stoves. It is stated on the authority

of a late cook of the Reform Club that the gas kitchener No. 99
in Class III. cooked 13 lbs. of meat in fifty-one minutes, at a
cost of three farthings, the gas being at the rate of 3s. 6d. per
thousand. The graduation of heat can be effectively regulated

by the tap of the pipe which secures the gas burners. The gas
w ater-heaters shown are of two kinds—those in which the gas
jets are introduced under the bath, and those in which they are

introduced into a separate boiler placed in the bath-room or
outside it. No. 25, Class III., is an example of an upright
cylindrical boiler with which water enough for a bath can in

twenty minutes be obtained at 95“ It is impossible to draw
attention to all the novelties, but there are some few deserving

special attention. Class II., No. 3, is a “twin” door. Two
doers a few inches apart are hinged so as to open together.

There U an open space for ventilation between them. For
housemaids’ sinks on different landings, for closets, and for

railleries and kitchens, they are invaluable. In filters there is

not much new. A French firm show's a modification of their

well-known filter.^, it being an adaptation of their principle to

table filters with the use of Carferal. The main point is that

the Carferal can be so readily changed, and it is now well

recognised that no filtering material is of any good after many
days’ use. The trouble involved is no more than that of making
tea, and a lady can see to it herself without being at the mercy
of careless servants.

The St. fames s Magazine for October contains the first

instalment of an intcrc-ling scries of 'articles on “Lightning
Protection for Telegraphs.”

Tiie remains of a lake village have been discovered in a marsh

at Rcgnate, near Milan. They include, it is stated, shavings of

flints apparently cut with bronze instruments,

Tiie Daily Naas Naples correspondent writes that in the

excavations commenced a short time ago at Villagrande (Sar-

dinia), there have come to light some instruments which are very

rcmai kable if, as believed by competent persons, they belong to

the bronze epoch, which, it is asserted, was exceptionally pro-

longed in this part of the island. The instruments in question

are two bronze* saw-s and a four-pronged fork, all is said to be

found in the same repository. Near Taranto, in some new’

excavations opened in the vicinity of former ones, there have

been found twenty-two skeletons, each m its respective tomb,

not far below the surface of the ground. The tomb-, are all dug

in the rock, disposed in various position*, and covered with

square slabs of stone. Some of them w-ere capable of holding

t\v<> corpses.

Mu. Pi-oendics will hold, on Saturday afternoon, at 1,

Cleveland Row, St. James’s, the first of a series of meetings at

which Japanese art w ith native sketches, photographs, &c., will

l>c exhibited, and some account given of the country and

jieople.

Tiie Philadelphia Court has forfeited the charters of the

Eclectic Medical College of Pennsylvania and the American

University of Philadelphia for selling bogus diplomas. These

were the medical colleges managed by J)r. Buchanan, wrho is

now awaiting his trial here.

The exhibition of the Photographic Society opened at the

Galleries, 5A, Pall Mall East, on Monday, and is quite worth ft

risit. There are several productions of special interest : among

these are some fine photographs from Novaya Zemlya taken

during the second Dutch Arctic Expedition last year ; several

excellent view s of the Tay Bridge disaster ; Burnham Beeches,

by Lieut. L. Darwin, R.E. ; magnificent portraits of lions and
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timers taken, we presume, in the Zoological Gardens ; several

beautiful views taken of Siam, including a group of Laotiafi

hits. There are also several specimens of new apparatus used

in photography.

~ -An important innovation has been made in all the French

colleges by M. Ferry. Any pupil wishing to be promoted to a

superior class is obliged to pass an examination. The Govern-

ment is asking important credits for the rebuilding of the principal

colleges of Paris and the construction of new colleges outside of

the fortifications.

Education is the title of a new international bi-monthly
magazine, devoted to the science, the art, the philosophy, and
the history of education. It is published at Boston, Mass., and
by Triibner and Co., London.

report that the same experiment should be tried by electric light,
and a recent instance has been quoted to prove that it would be
really successful. A certain number of electric lights, for ordi-
nary illuminating purposes, were used this summer in the gardens
of the Meaux Exhibition, in the vicinity of the Forest of Fon-
tainebleau. No arrangements were made for catching the insects,
and they fell round the lamps, except a few that got admittance
through the holes of the regulator. The number of the latter
was so large that two of these lampsplaced at a coffee stall in the
open air had to be removed, all the consumers being covered by
moths of every description.

The piscicultural experiments at Ercildoune, Victoria, Aus-
tralia, have been unusually successful

; 9,100 ova were collected,
of which 2,000 were salmon trout.

A useful exhibition is being held in Glasgow of apparatus
for the utilisation of gas, electricity, oils, &c., and of hydraulic,
architectural, mining, and sanitary appliances.

Under the name of Tong-pang-chong a Chinese remedy for
skin diseases was brought to European notice sonic two years
since. The material as brought to this country appeared like
fragments of a woody root, and it was said to be produced by a
plant growing in Siam, from whence it is sent to China, where
its use had become quite general. From subsequent information
received from China and from examination and comparison of
specimens sent to this country with those already contained in
the Kew Museum, there seemed but little doubt that the plant
which produced the Tong-pang-chong of the Chinese was
Rhinacantkus communis

, an acanthaceous plant. A good deal
of interest was attached to this remedy when it first came to
notice, since which time nothing has been heard of it until within
the last few weeks, when some of the material has been received
in this country, and is now in the possession of Messrs. Christy
and Co. of Fenchurch Street. Whether this consignment will
prove to be identical with Mhinacanthus commums, and so prove
the accuracy of the preliminary determination which was made
from scant materials, or whether it will turn out to be produced
by a distinct plant will no doubt, shortly be seen. The remedy
i

4
* referred to in the A civ Garden Report for 1877, p. 41,

IIerr Tornoe has published in the Sitzungsbtrichte der k.
Akademie der Wissenschaft zn Wien (81, 924) a detailed account
of the estimations of salt in the Norwegian Sea, conducted by
him during the late Norwegian North Sea Expedition. The
paper is a valuable contribution to the physical history of the
North Sea.

The monster python which is kept alive in the Antwerp
Museum having had inflammation of the jaw, a Belgian doctor
volunteered to enter its cage in order to cure it; but the brute
attempted to suffocate the poor doctor, who was glad to escape
with his life.

r

The Queenwood College Mutual Improvement Society seems
to be doing much to encourage the study of natural science
among its members. The Report of the Committee for the last
summer term speaks highly of the various collections made for
the exhibition; several useful papers were read and interesting
excursions made.

_
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f
4h

.

e "P0* of the awards made by the different juries of the
Exhibition of Agriculture and Insectology at Taris it is stated
that a public company has been formed in Spain for the
rearing of the sdkworm fed on the oak, and the number of
cocoons to be collected this year will probably amount to no
less than three millions. A special machine for weaving this
new silk has worked during the whole time that the
has been open. A medal was awarded to an exhibitor for a i

lamp specially arranged to catch insects. It is suggested in the '

The additions to the Zoological Society’s Gardens during the
past week include a Purple-faced Monkey

(Semnopithccus leuco-

prymnus) from Ceylon, presented by Mr. Wm. Collingwood
; a

Macaque Monkey
(
Macacus cynomolgus) from India, presented

by Mr. Henry Thimbleby; a White-cheeked Capuchin {Cebus
luna/us) from Brazil, presented by Mr. Henry Ch. Marckman de
Lichtabbell ; two Common Cranes (Grus cinerea ), European,
presented by Mr. Norman W. Shairp ; a Rose Hill Parrakeet
[P/atycercus eximius) from New South Wales, presented by Mr.
Charles Porter

; a Common Chameleon [Chameleon vulgaris)
from North Africa, presented by Mr. Percy Day; a West African
Python

(Python schc) from West Africa, presented by Dr. F.
Speer

; a Blcss-bok
(Alcclaphus albifrons

)

from South Africa,
a Prince Albert’s Curassow {Crax alberti) from Columbia,
deposited

; a Sulphur-breasted Toucan (Ramphastos carinatus)
from Mexico, purchased.

OUR ASTRONOMICAL COLUMN
The Binary Star a Centaur r.—Mr. W. I.. Elkin, who

has been recently a student at the University of Strassburg, has
given, in a dissertation for the degree of Doctor, a new deter-
mination of the orbit of this remarkable star, in which he has
had the advantage of a fine series of measures executed by Sir
T Maclcar, Mr. W. Mann, and Mr. (}. Maclear at the Royal
Observatory, Cape of Good Hope, collected and forwarded tohim by Mr. Gill. Wc subjoin his elements, which, though not
considered definitive, yet appear to represent the whole course of
micrometrical measures very satisfactorily. Mr. Gill’s measures
in 1877 seem to indicate well the position of the companion
about its nearest approach to the principal star, which it was
feared at one time there would be danger of losing at this passage
of the periastre. For the sake of comparison the provisional
orlnt deduced in 1879 by Dr. Dobcrck is annexed; the most
noticeable difference is in the period of revolution.

Fassagc of periastre

Node
Node to periastre on orbit..

Inclination

Excentricity

Semi-axis major
Revolution
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Mr. Elkin s orbit gives the following angles and distances
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For the absolute parallax of a3 Centauri, he states that the series
<**56 altitudes observed on the same days, directly and bv
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ta from observations at Santiago had

STtS 88 * Although a large parallax, the largest perhaps yet
detected, may still be attributed to this star, it appears to be Mr.
Elkin s conclusion that it yet remains to be determined within
very narrow limits Probably Mr. Gill, with the aid \>f the
neiiometer, may in due course give a good account of it.
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The Variable R Hydr/e.—Dr. Gould, at Cordoba, has
given much attention to the changes in this variable star, respect-

ing which Argelander remarked that so long as observations were
confined to European latitudes little would probably be under*
stood, and he has deduced a formula closely representing the
observations, excepting one by Maraldi, about which there appears
to be a large error. The earliest recorded observations of this

celebrated variable Dr. Gould remarks were those of Hevelius in

April, 1662, published in the scarce volume of the “Machine
Coclestis” in 1679, Montanari of Bologna comparing Bayer’s
Uranometry with the sky on April 15, 1670, remarked it as a star
of the fourth magnitude, not entered upon the map, and notified
it as a new object. Its variability was recognised by Maraldi at
Paris in 1704, who watched it at intervals till 1712. There then
appears to be a gap in the observations until wc come to those
of Pigott in 1784 and 1785. Argelander collected and discussed
all the observations to the beginning of 1863, and deduced a
formula which fairly represented the data since 17S4. The length
of the period is decreasing rapidly, amounting, as Dr. Gould
says, to more than nine hours at each successive recurrence—

a

circumstance which impeded the determination of the number of

periods elapsed between Montanan’s observation in 1670 and the

first maximum noted by Pigott. Twelve periods having elapsed

since the latest maximum included in Argelander’s investigation,

present data allow of clearing up several doubtful points.

Dr. Gould finds that the number of periods between the

maxima of 1670 and 17S4 must have been eighty instead of

eighty-four, as assumed by Argelander, and the number between
the maxima of 1670 and 1704 must have been twenty-three
instead of twenty-five. Assuming that Maraldi's second maxi-
mum is erroneously dated in 1708, instead of 1707, he finds that

all existing observations except Maraldi’s first, may be repre-
sented v ithin quite tolerable limits “by supposing a uniform
diminution in the period, upon which are supcqmsed variable
terms, according to which a symmetric perturbation completes its

cycle in seventy-two years,” and the following formula is finally

inferred. The days are counted from the beginning of the year

1875 :
—

T = 35 *6d. + 434*445d. *~o*37974d. «2
-f 32 od. sin (5°#/ H- io°)

+ 2*6d. sin (10 « + 324“) + 6*8d. sin (15** » + 205 0
)

It will be found that the formula fixes the next maximum to

January iS, 1881 ; Schmidt alone has observed the minima,
which occur on the average at about 9-l6ths of the interval

between the maxima.

A New Comet.—On the evening of September 29 Dr. Ernst
Hartwig of the Imperial Observatory, Strassburg, discovered a

bright comet about io° north of Arcturus, and having obtained
observations on three consecutive nights, has calculated the
follow ing elements :

—

Perihelion passage, September 6*9528 M.T. at Berlin.

Longitude of perihelion 80 0 6

,, ascending node 43 32*3

Inclination of orbit 38 48 3
Logarithm of perihelion distance 9*56450

Motion—retrograd c.

Hence he finds, for Berlin midnight :

—

K.A Deck Los - distance from
h. m. s. # Earth. Sun.

Oct. 6 . . l6 7 40 .. . +24 35*5 • . 9 S147 • 9*9231
8 . . 16 29 22 .. 22 46*2 . . 9-8488

.

•
9 ‘9432

10 . . 16 47 l8 .. 21 3*5 * . 9-8827 . . 90623
12 . - 17 2 IS - - 19 29*6 . • 90*58 • 90805
14 - • 17 14 51 -• + 18 5*0 .

• 9 9476 . 90978
The intensity of light is rapidly diminishing, being on October 14
only one-sixth of that at the time of discovery.
The above orbit places the comet at 6 a.ra. G.M.T. on

September 12 near to Kegulus, so that it is distinct from the
object notified by Mr. Lewis Swift of Rochester, N.Y.
The comet was seen for a few second*, between clouds at the

Royal Observatory, Greenwich, and at Mr. Barclay's observa*
lory, Leyton, on the 5th, and is described by Mr. Talmage as
“ very bright,” with a long tail.”

CHEMICAL NOTES
In connection with the subject of water of hydration the

results of Van Bemmelen, described in the Berliner Berichtctare ot interest, lie has determined the quantities of water

parted with, and also taken up by various hydrated oxides unde*

different conditions of temperature and humidity of surroundirg

atmosphere. The results afford another instance of the graduation

of chemical into physical actions. The amount ol water taken

up varies but little, but the strength of the combination varies

much. The formation of hydrates appears to be a functioi of

molecular weight of the oxide and of the temperature.

Two papers of great importance by Thomsen have jast

appeared in the Berliner Berichte. Thomsen attempts to

base a general theory of the structure of carbon compounds
on thermal determinations. He does this by measuring (in-

directly, of course) the heat of dissociation of the carbon mole-

cule, and from this and other data, finding a thermal value for

the combination of two carbon atoms to form a gaseous com-
pound, by four, three, two, or one “link.” Hence he deduces a

thermal value for each “ link.” General equations are given for

calculating the heats of formation of various isomers assuming

a certain “linking” of the atoms for each. In cases where
various “ linkings” may be assumed, a determination of the heat

of formation may determine which “linking,” and therefore

which structural formula, is the more probable.

In a paper read before the Owens College Chemical Society

Messrs. Revan and Cross detail experiments on jute fibre, which
lead them to regard the intercellular portion of this fibre as

probably consisting of an aromatic compound of the quinone
class, together with a substance allied to the carbohydrates, and
somewhat of the nature of cellulose. The presence of this inter-

cellular substance confers on jute the power of retaining various

dye-stuffs. The authors also describe a method of separating

cellulose from jute fibre, based on the action of chlorine or bro-

mine, subsequent boiling with dilute caustic lyc, and washing in

acid. Jute fibre wdiich has been acted on by chlorine is coloured

deep magenta by immersion in a solution of sodium sulphite.

The work of Messrs Bevan and Cross promises results of con-
siderable importance.

Mr. O. IIehnek publishes in the A ntilyst the results of his

determinations of phosphoric acid in potable waters. He con-

cludes that the presence of more than 0*5 parts per million of

PaOfl
should be regarded with suspicion ;

also that absence of

phosphates affords no positive proof of freedom from pollution.

It is stated in the Chemiker Zcituftg that if a solution of two
parts of citric and one of molybdic acids be evaporated to dryne i s,

heated to incipient fusion, and dissolved in 30 to 40 parts of

water, a solution L obtained which imparts a blue colour to

paper immersed in it, and dried at 100°. This paper is bleached

by water, and may be used as a test for the presence of wrater in

alcohol, ether, &c.

M. pe Sciiulter states in Compics rend. that he has succeeded

in preparing pellucid crystals of analcite by heating a solution of

sodium silicate or caustic soda along with aluminous glass in

sealed tubes to about 190°.

From analyses and determinations of specific heat of cerium

tung-tate, Cossa and Zecchini ( Gazdia chim. Italian

a

for July)

think that the atomic weight of cerium is better represented by

92, the number formerly adopted, than by 138, which—or more
probably 14 1—is generally regarded as correct. The data of the

Italian observers arc as follows :—Ce3
(W04)3 (Ce = 141) = 1026,

X 0*0821 (sp. heat found) = 84*2, atomic heat of W = 6*4, of

O — 4 ;
hence molecular heat of (W04) a = 67*2, but 84*2 - 67*2

= 17, which 4- 2 gives 8*5 as the atomic heat of cerium.

Ce\V0 4(Ce = 92) = 340, X 0*0821 = 27*9; but 27*9 - 22*4

(that is, molecular heat of W04) gives 5*5 as the atomic heat of

cerium. The careful determinations of the specific heat of

metallic cerium made by Ilillebrand, and the general analogies

of the cerium salts, must however be regarded as of more value

in determining the atomic weight of this metal than a series of

estimations of the specific heat of a compound containing oxygen,

concerning the influence of which element on the specific heat of

compounds thereof we have so little exact knowledge.

There has of late been a considerable amount of discussion

as to the existence of pentathionic acid, Il 2
S
8O0 . In a recent

paper in the Journal of the Chemical Society, Messrs. Taka-

matsu and Smith bring forward evidence which appears con-

clusively to prove that this acid does exist.

Hell has studied the action of bromine on acids of the

acetic series, and in a paper in the Berichte he snows that the

substitution of bromine for hydrogen proceeds slowly, uutu from
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io to 20 per cent, of the change is completed, then more rapidly

until about 6o per cent, is reached, and then again slowly, lie

also shows that the greater the molecular weight of the acid the

more rapidly is the period of maximum action reached, in

these phenomena we have fresh examples of the so-called

“Chemical Induction ” of Bunsen and Roscoe This supposed

special phase of chemical change would indeed appear to be of

very frequent occurrence, being only absent in those changes-

if such exist—which consist of a single part, the direct change

only.

Berthelot, in the Comptes rendus of the Paris Academy,

describes experiments which lead him to believe that by the

electrolysis of dilute sulphuric acid a new oxide of sulphur—

S g
07—is produced. This substance belongs to the class of

peroxides, and is analogous with ozone and hydrogen peroxide ;

the formation of each of these substances is attended with

absorption of heat. From the study of the thermal changes

accompanying the solution of chlorine in aqueous hydrochloric

acid and in water, the same author thinks that a trichloride of

hydrogen, HCla ,
probably exists.

Boussingault, in Annates Chitn . Phys., has examined the

action of heat on barium dioxide under diminished pressure, and
has shown that in a vacuum this substance parts with oxygen at

a low red heat, and that oxygen is readily absorbed from the

atmosphere by the baryta thus produced at about the same tem-

perature, under ordinary pressures. It seems therefore that

baryta may be employed as a carrier of oxygen from the atmo-
sphere

; hitherto the high temperature required for the decom-
position of barium dioxide has brought about some molecular
change in the baryta produced, which has rendered it incapable

of absorbing more than very small quantities of oxygen from the

atmosphere.

In Comptes rnidus
,
Ilautcfcuille states that he has obtained

crystals of orthoclase and of quartz in the same tube by heating
a mixture of acul potassium phosphate—previously fused with
silica and alumina—with silica and a little potassium fluosilicatc

in a glass tube.

Radzi.sZEWSIvI in Liebig’s Annaltn gives a careful study of

the conditions under which various carbon compounds exhibit

phosphorescence
; he concludes that this phenomenon occurs

with those compounds which combine, in presence of alkalis,

with the active oxygen of rfccme or other peroxide. Phosphor-
escence he icgards as a special case of the phenomenon of

combustion ; during slow oxidation active oxygen is produced
;

hence it is in such processes of oxidation that phosphorescence is

noticed. When oxidation is rapid much of the active modifica-

tion of oxygen is produced, combination occurs rapidly between
this and the oxidising substance, and we have the phenomenon
of combustion. The phosphorescence of certain organised crea-

tures is due, according to the author, to the slow oxidation, by
the agency of active oxygen, of such compounds as lecithin,

cholesterin, spermacetti, myricylic alcohol, sugar, fats, or ethereal

.
oils. lie shows that these substances are decomposed by cholin

;
and neuri.i, and generally by bases of the formula R 4 . N . OTI

* (where R is a monovalent alcoholic radicle, r.g., CU S .CBH 6,

!

&c.), and that this decomposition is attended with phosphor-
escence.

A small pamphlet, “Report on Two Kinds of Coal sub-
mitted by the Chesapeake and Ohio Railroad Coal Agency,*’

v published by the Bureau of Steam-Engineering of the ILS.
**. Navy Department, contains a detailed account of the methods of
determining on the large scale the relative ratios of steam coaK,
which must be of very considerable service to any who require

i to perform such determinations.

If aluminium hydrate, optained by precipitating a solution of
, alum by ammonia, be allowed to remain in contact with water

for three or four months, it undergoes, according to M. Tom-

£
mas * (Comptes rendus), a molecular change whereby it is rendered

4 very puch less soluble in acids, and is no longer capable of

?j|
forming a compound with aluminium chloride.

*

* PHYSICAL NOTES
' The conditions of geysers are investigated at length by Herr

|
Otto Lang in a recent paper to the Gottingen Society of
Sciences (Nachr., No. 6). The theory of Bunsen he considers
inadequate, and he proposes another, which has an interesting
similarity to that of Mr. Mallet regarding the mechanism of the
intermittent volcano at Stromboli.

Observations as to the changes of length of iron bars

through magnetisation having been somewhat discordant, Prof.

Righi has lately taken up the subject afresh (H Nuevo Cim.,

ser. 3, tom. vii.), and, to measure the displacements, he attached

a fine steel spring, with mirror, to one end of the bar (which

was magnetised by means of a spiral), the mirror being observed

through a telescope. Changes in length were thus magnified

8,ooo times. The results were as follows :—I. Magnetism pro-

duces in iron and steel an increase of dimension in direction of

the magnetisation. 2. On cessation of the magnetising force a
part of this increase remains, and more or less of it according ter

the coercive force, 3. The elongations are proportional to the
square of the current’s intensity when this is not very great.

4. When, after a strong current through the spiral, a weak current

is sent in the opposite direction, it produces a shortening ;
but

even when it is strong enough to demagnetise the bar, the latter

retains a greater length than in the normal state. 5. During
reversal of the polarity of a bar its length becomes momentarily

less, and it oscillates in length. 6. A bar or wire of iron tra-

versed by a current contracts at the moment of closing the

circuit. 7. On opening the circuit it elongates, but this elonga-

tion is less than the initial contraction, indicating that transverse

magnetism partly remains. S. In reversal of the transverse

polarity the bar elongates for a moment, and thus oscillates in

length. 9. The contraction produced by the current is greater

when the bar has before been longitudinally magnetised. 10.

Some iron liars show a tendency to take spiral magnetisation,

i.e. to rotate the magnetic axes of their molecules in the direction

of the spiral. This is shown by the contractions caused by a

current passing through the bars, which are different according

to the direction of the current and that of the previous .longi-

tudinal magnetisation.

Thf. absorption of radiant licat in gases and vapours form th

subject of a recent valuable paper to tbe Vienna Academy
(July 1) by Messrs. Lecher and Pcmter. They consider “ vapor-

hesion ” to have been an important source of error in Tyndall’s

experiments. In tlicir own method the thermopile and the heat-

source were brought into the same vessel. Air-currents were
avoided by causing the surface of radiation to be heated in each

case suddenly from without, by means of a steam jet, to ioo" C.
Among other results the absorption of water-vapour is found, in

opposition to Tyndall, immeasurably small. Violle found, on
Mont Blanc, that a metre of the air absorbed only 0*007 per cent,

of the whole radiation
;

according to this, a layer of 300 m.
length would be necessary to produce, with water-vapour satu-

rated at I2
,J

,
that absorption which Tyndall obtains in 1*22 m.

This and the authors’ own experimental results are considered to

prove beyond dispute the very small absorption of aqueous
vapour. The authors’ results for gases agree pretty well with
Tyndall’s. No simple connection between absorption and pres-

sure of the substance was discoverable. The absorption, even for

radiation of a heat- i ourcc of 100" C., is selective. The authors

found the absorption of certain substances of the fat scries

examined to increase rapidly with increasing proportion of

carbon. It seems to be otherwise, however, with bodies from
other groups

;
thus, e.y, benzol, notwithstanding its six C-atoms,

has a fairly small absorptive power.

Messrs. A. T\ Laurie and C. I. Bruton of Edinburgh have
dev bed a new electromotor engine, in which four electromagnets

ret successively upon an eccentric unnature of soft iron rotating

about a central shaft, thus avoiding the back pull of Froment’s
and other forms of electromotor. The gradual approach thereby
secured between the armature and the active field-magnets is a
feature common to this engine and to that of Mr. Wiesendanger.
The principle has long been applied, though somewhat dif-

ferently, in the little motors employed for whirling Geissler’s

tubes.

Signor Macaluso has recently described a new form of
mercurial air-pump, on the Sprengel principle, sufficiently simple
to be capable of construction from the materials at hand in any
chemical laboratory, and requiring no india-rubber connections.
An outline diagram of the pump is given in the August number
of the Beibliitter.

Herr A, Schertel has determined the fusing-points of a
number of difficultly-fusible substances by comparing them with
those alloys of gold and platinum in various proportions. He
gives the fusion-point of basalt as 1,166° C. ; that of adularia
(from the St. Gotthardt) is stated os being between 1,40^ and
1,420°; and nickel between 1,392° and 1,420°.
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The electric comlucthity of gas-carbon and its variability

under pressure has been re-examined by MM. Naccari and
Pagliani. Carbon prisms were carefully covered at certain points

oftheir surface witli copper by electro-deposition to secure good
contact with the wires by which they were inserted in a Wheat-
stone’s bridge to determine their resistance. When subjected to

great pressures the resistances of the rods of carbon showed
scarcely any change. Hence it appears that the changes of

conductivity which carbon exhibits m the microphone and in the

carbon telephone under varying pressures are due not to any
alteration of the contact between the particles in the intimate
structure of the substance, but to mere changes in the external
contact.

Dr. Werner Siemens has lately described to the Berlin

Academy a new series of experiments on tlic electric conduc-
tivity of carbon, and the way it is affected by temperature. He
finds that of gas retort carbon at o° C. 0*0136 (mercury =1),
and the coefficient of increase of conductivity 0*000345 per

degree Celsius. The artificial carlion rods produced by compres-
sion of carbon powder also show greater conducting i>ower with

increasing temperature, but the increase is not so great (as in

retort carbon). Dr. Siemens thinks other experimenters may have
been led to erroneous results by faulty connections. 11c effected

the union of the carbon ends with the conducting wires by means
of galvanic coppering. The property of conducting better at

higher temperatures is regarded as a property of the carbon
material itself, not as a consequence of its structure. It may be
explained (Dr. Siemens says) as in the ca«c of crystalline

selenium, if we assume that the carbon is an allotropic modifica-

tion (containing latent heat) of a hypothetical metallic carbon.

In his theory of the bifilar magnetometer Gauss considered

that the torsion of the suspending wires, and the induction of

the earth’s magnetism on that of the suspended magnet, might
be neglected, as very small. In the course of several years’

observations, 1 1 err Wild having found this to cause serious

discrepancy between theory and experience, has (at l'awlowski
Observatory) developed the theory anew, taking account of those

two factors. Substituting cocoon-threads for wdres, he considers

the nnnient of torsion can be reduced to considerably less than
0*3 per cent, of the moment of gravity (it was more than

5 per cent, w ith wires). The improved theory, while agreeing
much better v ith experience, affords an excellent method of de-

termining separately, from direct observation of the angle of

torsion and the three durations of vibration of the magnet in the
normal, reversed, and transverse position, its two kinds of

induction-coefficients, viz., that in ^weakening, and that in in-

crease of the magnetic moment by induction
j
also of deter-

mining the temperature-coefficient of magnets and of absolute
measurement of the horizontal intensity ( IVied. Ann., No. 8).

It appears from recent experiments by I Terr Knoblauch
(JVtW. Ann., No. 8) that in reflection of polarised heat-rays

from metals, the rays of different heat-colours behave differently,

in that they have in general different angles of polarisation, pre-

senting, in the case of certain metals, a^ gold and silver, great

differences, and in that of others, as copper and speculum metal,

smaller. In the case of lead and arsenic these differences wholly
disappear. With the former metals the transitions in reflection

of different rays from linear to elliptic vibrations do not keep
equal pace v ith each other ; changing the ''angle of incidence

from o' to the angle of polarisation, the transformation of the

vibration of one heat-tint is prominent, while in change of in-

cidence from yo* to the angle of polarisation, it is that of
another. With lead and arsenic, at all angles of incidence from
o° to go°, the ellipses of certain constant heat-rays arc always
more extended than those of the other heat colours.

GEOGRAPHICAL NOTES
The full details of the Franklin Search Expedition published

in the Arnj York Herald of September 23 and following num-
bers do not contain much of scientific interest in addition to
what we gave last week. The narrative contains a graphic and
interesting account of the sledge journeys of Lieut. Schwatka’s
party, of the various Eskimo tribes met with, of the country
traversed, and the remains of the Franklin Expedition. Some
precision is given to our knowledge of the country, and many
valuable hints given as to how to brave an Arctic winter.
Although the extreme cold endured, 103° F. belc
not so great as lias been experienced in one or

w freezing, is

two previous

instances, we question whether an average temperature of ioo°of
frost for 16 days was ever before met with. A good many in-

teresting relics of the Franklin party were collected, and there

seems no doubt that the Eskimo did at one time have a number of
books in a tin box belonging to the party who left the ships

;

but these, with gold watches and other mysteries, were given to

the children for playthings, and have long ago disappeared. It

is probable enough that among the books were -some 'records

of the progress of the expedition ; but all hope of recovering

them may now be abandoned. We trust that there will be no
delay in the publication of the scientific observations which were
doubtless made by Lieut. Schwatka’s expedition.

The new number of the Geographical Society’s Proceedings

provides us with an unusual supply of good readable papers of

moderate length. Lieut. G. T. Temple furnishes “Notes on
Russian Lapland,” accompanied by a new map ; the Rev. W, G.
Lawes, the well-known missionary, “Notes on New Guinea and
its Inhabitants ”

; the Rev. C. T. Wilson, lately of the Nyanza
mission, a brief narrative of a journey over new ground in East
Africa from Kagei to Tabora

;
and lastly, Major W. M.

Campbell, R.E., an account of his visit to the previously
unknown (except from hearsay) Shorawak valley and the Toba
plateau, Afghanistan. The Geographical Notes supply par-

ticulars regarding the murder of Messrs. Carter and Cadenhead
in East Central Africa, and Capt. T. L. Phipson-Wybrants’
expedition to Umzila’s country, east of Matabelc-land, as well as

a French surveying expedition for West Africa. These are

followed by a risumf of some of Tore Duparquet’s notes on
Orampo-land, an Egyptian exploring expedition in Somali-land,

M. Regel’s journey in Eastern Turkestan, and a summary of the

Indian Marine Survey Report for 1878-79. There arc also some
useful additions to our knowledge of Eastern Perak, and an
abstract of a Consular report on ths Chinese province of Shan-
tung. We must not omit to mention that the present number
contains the map (postponed from lad month) of the country
between Sind and Candahar, showing the course of the proposed
railway, cm which Sir Kichaid Temple recently lectured before

the Society and at Swansea.

The new expedition despatched by the London Missionary

Society to Lake Tanganyika, and consisting of the Revs. A. J.
Wookcy and D. Williams, with Dr. Palmer, left Zanzibar on
June 14, and crossing to the mairtland at Saadani, marched
thence to Nditrai. Here they remained for a few days, until

they got their full complement of pagazi, and finally started for

the interior on June 21. Accomplishing some twelve or fifteen

miles a day, they reached Mpcdapwa on July 14, and wrere most
kindly received by the Church Missionary Society’s agents. They
were to recommence their journey to the lake on July 19. Their
caravan consists of 309 men, the chief of whom is Ulia, who
accompanied the Rev. Roger Price, when the bullock-waggon
experiment wras tried some four years ago.

From a letter in VExploration we learn that M. Wiener had
in July reached Archedona, m his exploration of the Napo, one
of the great tributaries of the Amazon ; unless he meets with

disaster, we may expect to hear of him by and by from Para.

The Mitthnlun^en of the German African Society, of which
six parL are published, contains much very valuable information

on recent exploration in Africa by German explorers. We have
details of the progress of Herr Schutt’s expedition in the Loanda
region, of Kohlfs’ attempt to push southwards from Tunis, of Dr.

Buchner to Muata Janvo’s kingdom, of Dr. O. Lenz’s determined

and so far successful attempt to push southwards through Morocco
to Timbuctoo and beyond. We have, besides, records of the

doings of the International African Association, and of the

various other societies for the exploration of Africa throughout

the world. In the double number, 4 and 5, Dr. Reiclicnau

gives a detailed list of the collection of birds sent home from

Malanga in Angola by Herr Schiitt.

A telegram from New York, October 5, states that the

commander of the United States steamer Alert reports the dis-

covery of a submarine volcano near San Alessandro, an island

in the Facific.

The eruption of the volcano Fuego in Guatemala, to which

we referred some weeks ago, ceased almost suddenly in the

second half of the month of July. M. de Thiersant, French

representative in Guatemala, writes to Nature that another

volcano of the same country, Pacaya, seems inclined in its turn

to resume activity. At Amatitlan, a small town on the slope of
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the mountain, subterranean noises succeeded each other almost

constantly on July 28.

Intelligence received at Lloyd’s from Christiania, dated

October 1, states that the Neptune steamer, Capt. Rasmussen,

which arrived at Vardo, previous to September 25, from the Obi,

reports that on September 19, in Ju£or Str£Uts, she fell in with

the Siberiakojf

s

expedition proceeding eastward.

There is a useful article in the last number of[La Nature on

French Guiana and its forest produce, by Dr. J. Harmand.

SCIENCE AND CULTURE 1

CIX years ago, as some of my present hearers may remember,

I had the privilege of addressing a large assemblage of the

inhabitants of this city, who had gathered together to do honour

to the memory of their famous townsman, Joseph Priestley ,* and,

if any satisfaction attaches to posthumous glory, we may hope

that the manes of the burnt-out philosopher were then finally

appeased.
No man, however, who is endowed with a fair share of common

sense and not more than a fair share of vanity, will identify

either contemporary or posthumous fame with the highest good
;

and Priestley’s life leaves no doubt that he, at any rate, set a

much higher value upon the advancement of knowledge and the

promotion of that freedom of thought which is at once the cause

and the consequence of intellectual progress.

Hence I am disposed to think that, if rricstlcy could be
amongst us to-day, the occasion of our meeting would afford him

cn greater pleasure than the proceedings which celebrated th

centenary of his chief discovery. The kindly heart would be
moved, the high sense of social duty would be satisfied, by the

spectacle of well-earned wealth, neither squandered in tawdry
luxury and vain-glorious show ;

nor scattered with the careless

charity whicli blesses neither him that gives nor him that takes ;

but expended in the execution of a well-considered plan for the

nid of present and future generations of those who are w illing to

help themselves.

We shall all be of one mind thus far. Put it is needful to

•hare Priestley’s keen interest in physical science ; to have
learned, as he had learned, the value of scientific training ill

fields of inquiry apparently far remote from physical science ;
to

appreciate, as he would ha^b appreciated, the value of the noble

gift which Sir Josiah Mason lrs bestowed upon the inhabitants

of the Midland district.

For us children of the nineteenth century, however, the esta-

blishment of a college under the conditions of Sir Josiah Mason’s
Trust, has a significance apart from any which it could have
possessed a hundred years ago. It appears to be an indication

that we are reaching the crisis of the battle, or rather of the long
series of battles, which have been fought over education in a

campaign which began long before Priestley’s time, and will

probably not be finished just yet.

In the last century, the combatants were the champions of
ancient literature, on the one side, and those of modern literature

on tne other; but, some thirty years ago, the contest became
complicated by the appearance of a third army, ranged lound
the banner of Physical Science.

I am not aware that any one has authority to speak in the
name of this new host. For it must be admitted to be somewhat
of a guerilla force, composed largely of irregulars, each of whom
fights pretty much for his own hand. Put the impressions of a
full private, who has seen a good deal of service in the ranks,

respecting the present position of affairs and the conditions of a
permanent peace, may not be devoid of interest ; and I do not
know that I could make a better use of the present opportunity
than by laying them before you.

From the time that the first suggestion to introduce physical
science into ordinary education was timidly whispered, until
now, the advocates of scientific education have met with oppo-
sition of two kinds. On the one hand they have been pooh-
poohed by the men of business who pride themselves on being
the representatives of practicality ; while on the other hand
they have been excommunicated by the classical scholars, in
their capacity of Levites in charge of the ark of culture and
monopolists of liberal education.

1 An Address delivered on the occasion of the opening of Sir Josiah
Mason's Science College, at Birmingham, on October 1, by Thomas H.
Huxley, F.R.S.

The practical men believed that the idol whom they worship

—rule of thumb—has been the source of the past prosperity,

and will suffice for the future welfare of the arts and manufac-

tures. They were of opinion that science is speculative rubbish

;

that theory and practice have nothing to do with one another

;

and that the scientific habit of mind is an impediment rather than
an aid in the conduct of ordinary affairs.

I have used the past tense in speaking of the practical men—
for although they were very formidable thirty years ago, I am
not sure that the pure species has not been extirpated. In fact,

so far as mere argument goes, they have been subjected to such
a feu d'enfer that it is a miracle if any have

1

escaped. But I

have remarked that your typical practical man has an unexpected
resemblance to one of Milton’s angels. His spiritual wounds,
such as arc inflicted by logical weapons, may be as deep as a
well and as wide as a church door, but beyond shedding a few
drops of ichor, celestial or otherwise, he Is no whit the worse.

So if any of these opponents be left I will not waste time in

vain repetition of the demonstrative evidence of the practical

value of science; but, knowing that a parable will sometimes

penetrate where syllogisms fail to effect an entrance, I will offer

a story for their consideration.

Once upon a time, a boy, with nothing to depend upon but

his own vigorous nature, fwas thrown into the thick of the

struggle for existence in the midst of a great manufacturing

population. He seems to have had a hard fight, inasmuch a«,

by the time he was thirty years of age, his total disposable funds

amounted to twenty pounds. Nevertheless middle life found

him giving proof of his comprehension of the practical problems

he had been roughly called upon to solve, by a career or

remarkable prosperity.

Finally, having reached old age with its well-earned surround-

ings of “ honour, troops of friends,” the hero of my story

bethought himself of those v\lu> were making a like start in life,

and how lie could stretch out a helping hand to them.
After long and anxious reflection this successful practical

man of business could devise nothing better than to provide

them with the means of obtaining “sound, extensive, and prac-

tical scientific knowledge.” And he devoted a large part of his

wealth and five years of incessant work to this end.

I need not point the moral of a tale which, as the solid and
spacious fabric of the Scientific College ' assures us, is no fable,

nor can anything which I could say intensify the force of this

practical answ or to practical objections.

Wc may lake it for granted then, that, in the opinion of those
best qualified to judge, the diffusion of thorough scientific educa-
tion is an absolutely essential condition of industrial progress,

and that the College opened to-day will confer an inestimable
boon upon those whose livelihood is to be gained by the practice

of the arls and manufactures of the district.

The only question worth discussion is, whether the conditions,

under which the work of the College is to be carried out, are
such as to give it the best possible chance of achieving permanent
success.

Sir Josiah Mason, without doubt most wisely, has left very
large freedom of action to the trustees, to whom he proposes

ultimately to commit the administration of the College, so that

they may he able to adjust its arrangements in accordance with
the changing conditions of the future. But, with respect to

three points, he has laid most explicit injunctions upon both
administrators and teachers.

Party politics are forbidden to enter into the minds of either,

so far as the work of the College is concerned ; theology is as
sternly banished from its precincts ;

and finally, it is especially

declared that the College shall make no provision for “mere
literary instruction and education.”

It does not concern me at present to dwell upon the first two
injunctions any longer than may be needful to express my full

conviction of their wisdom. But the third prohibition brings us
face to face with those other opponents of scientific education,
who are by no means in the moribund condition of the practical

man, but alive, alert, and formidable.

It is not impossible that we shall hear this express exclusion
of “ literary instruction and education” from a College which,
nevertheless, professes to give a high and efficient education,
sharply criticised. Certainly the time was that the Levites of
culture would have sounded their trumpets against its walls as
against an educational Jericho.

How often have we not been told that the study of physical
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science is incompetent to confer culture
;
that it touches none of

the higher problems of life; and, what is worse, that the

continual devotion to scientific studies tends to generate a narrow
and bigoted belief in the applicability of scientific methods to

the search after truth of all kinds. How frequently one has
reason to observe that no reply to a troublesome argument tells

so weft as calling its author a “mere scientific specialist.” And,
as I am afraid it is not permissible to speak of this form of
opposition to scientific education in the past tense ; may we not
expect to be told that this, not only omission, but prohibition of
“mere literary instruction and education” is a patent example
of scientific narrow-mindedness ?

I am not acquainted with Sir Josiah Mason’s reasons for the
action which he has taken

; but if, as I apprehend is the case,

he refers to the ordinary classical course of our schools and
universities, by the name of “mere literary instruction and
education,” I venture to offer sundry reasons of my own in

upport of that action.

For I hold very strongly by two convictions—The first is, that

neither the discipline nor the subject-matter of classical education
is of such direct value to the student of physical science as to

justify the expenditure of valuable time upon either
;
and the

second is, that for the purpose of attaining real culture, an ex-

clusively scientific education is at least as effectual as an exclusively

literary education.

I need hardly point out to you that these opinions, especially

the latter, ai*e diametrically opposed to those of the great majority

of educated Englishmen, influenced as they are by school and
university traditions. In their belief culture is obtainable only
by a liberal education, and a liberal education is synonymous not
merely with education and instruction in literature, but in one
particular form of literature, namely, that of Greek and Homan
antiquity. They hold that the man who has learned Latin and
Greek, however little, is educated

;
while lie who is versed in

other branches of knowledge, however deeply, is a more or less

respectable specialist, not admissible into the cultured caste.

The stamp of the educated man, the University degree, is not
for him.

1 am too well acquainted with the generous catholicity of
spirit, the true sympathy uith scientific thought, which pervades
the writings of our chief apostle of culture to identify him wfith

thei e opinions
;
and yet one may cull from one and another of

those q>i sties to the Philistines, which so much delight all who
do not answer to that name, sentences which lend them some-

support.

Mr. Arnold tells us that the meaning of culture is “to know
the best that has been thought and said in the world.” It is the
criticism of life contained in literature. That criticism regards
“Europe as l>eing for intellectual and spiritual purposes one
great confederation, bound to a joint action and working to a
common result

;
and whose members have for theii common out-

fit a knowledge of Greek, Homan, and Eastern antiquity, and of

one another. Special local and temporary advantages being put
out of account, that modern nation will in the intellectual and
spiritual sphere make most progress which most thoroughly
carries out this programme. And what is that but saying that

we too, all of us as individuals, the more thoroughly we carry it

out shall make the more progress !

”

We have here to deal with two distinct propositions. The first,

that a criticism of life is the essence of culture ; the second, that

literature contains the materials which suffice for the construction
of such a criticism.

I think that we must all assent to the first proposition. For
culture certainly means something quite different from learning
or technical skill. It implies the possession of an ideal, and the
habit of critically estimating the value of things by comparison
wfith a theoretic standard. Perfect culture should supply a com-
plete theory of life, based upon a clear knowledge alike of its

legibilities and of its limitations.

But we may agree to all this, and yet strongly dissent from the
assumption that literature alone is competent to supply this
knowledge. After having learnt all that Greek, Roman, and
Eastern antiquity have thought and said, and all that modern
literatures have to tell us

k
it is not self-evident that we have laid

a sufficiently broad and deep foundation for that criticism of life
which constitutes culture.

Indeed, to any one acquainted with the scope of physical
science, it is not at all evident. Considering progress only in the

intellectual and spiritual sphere,” I find myself wholly unable
10 admit that either nations or individuals will really advance if

their common outfit draws nothing from the stores of physical
science. I should say that an army without weapons of precision
and with no particular base of operations might more hopefully
enter upon a campaign on the Rhine than a man, devoid of a
knowledge of what physical science has done in the last century,
upon a criticism of life.

When a biologist meets with an anomaly, he instinctively

turns to the study of development to clear it up. The rationale

of contradictory opinions may with equal confidence be sought
in history.

It is, happily, no new thing that Englishmen should employ
their wealtn in building and endowing institutions for educa-
tional purposes. But, five or six hundred years ago, deeds of
foundation expressed or implied conditions as nearly as possible

contrary to those which have been thought expedient by Sir

Josiah Mason. That is to say, physical science was practically

ignored, while a certain literary training was enjoined as a
means to the acquirement of knowledge which was essentially

theological.

The reason of this singular contradiction between the actions

of men alike animated by a strong and disinterested desire to-

promote the w elfare of their fellows, is easily discovered.
At that time, in fact, if any one desired knowledge beyond

such as could be obtained by his own observation, or by common
conversation, his first necessity was to learn the Latin language,
inasmuch as all the higher knowledge of the western w’orld was
contained in works written in that language. Ilencc Latin
grammar, with logic and rhetoric, studied through Latin, were
the fundamentals of education. With respect to the substance
of the knowledge imparted through this channel, the Jewish and
Christian Scriptures as interpretel and supplemented by the
Romish church, were held to contain a complete and infallibly

true body of information.

Theological dicta were, to the thinkers of tho ce day^, that

W’hich the axioms and definitions of Euclid are to the geometers
of these. The business of the philosophers of the middle ages
was to deduce from the data furnished by the theologians, con-

clusions in accordance w ith ecclesiastical decrees.
r

I hey w ere

allowed the high prniJegeof showing, by logical process, how
and why that which the Church said was true, must be true.

And if theii demonstrations fell short of or exceeded this limit,

the Church was maternally ready to iheck their aberrations, if

need be, by the help of the secular arm.
Between the two, our ancestors were furnished w ith a compact

and complete criticism of life.

They were told how the world began and how it would end ;

they learned that all material existence was but a base and insig-

nificant blot upon the fair face of the spiritual world, and that

nature was, to all intents and purposes, the playground of the

devil ;
they learned that the earth is the centre of the visible

universe, and that man is the cynosure of things terrestrial ;
and

more especially was it inculcated that the course of nature had
no fixed order, but that it could be, and constantly was, altered

by the agency of innumerable spiritual being'*, good and bad,

according as they were moved by the deeds and prayers of men.
The sum and substance of the whole doctrine was to produce
the conviction that the only thing really worth knowing in this

world was how to secure that place in a better which, under

certain conditions the Church promised.

Our ancestors had a living belief in this theory of life, and
acted upon it in their dealings w ith education, as in all other

matters. Culture meant saintliness—after the fashion of the

saints of those days ; the education that led to it was, of neces-

sity, theological
;
and the way to theology lay through Latin.

Thai the study of nature—further than was requisite for the

satisfaction of every-day wants—should have any bearing on
human life was far from the thoughts of men thus trained.

Indeed, as nature had been cursed for man’s sake, it was an

obvious conclusion that those who meddled with nature were

likely to come into pretty close contact with Satan. And if any

born scientific investigator followed his instincts he might safely

reckon upon earning the reputation, and probably upon suffering

the fate, of a sorcerer.

Had the western w orld been left to itself in Chinese isolation,

there is no saying how long this state of things might have

endured. Bnt, happily, it was not left to itself. Even earlier

than the thirteenth century, the development of Moorish civilisa-

tion in Spain and the great movement of the Crusades had intro-

duced the leaven w hich, from that day to this, has never ceased
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to work. At first, through the intermediation of Arabic transla-

tions, afterwards, by the study of the originals, the western

iuitions of Europe became acquainted with the writings of the

ancient philosophers and poets, and, in time, with the whole of

the vast literature of antiquity. ... ,

Whatever there was of high intellectual aspiration or dominant

capacity in Italy, France, Germany, and England, spent itself

for centuries in taking possession of the rich inheritance left by

the dead civilisations of Greece and Rome. Marvellously aide l

by the invention of printing, classical learning spread and

flourished. Those who possessed it prided themselves on having

attained the highest culture then within the reach of mankind.

And justly. For, saving Dante on his solitary pinnacle, there

was no figure in modern literature at the time of the Renascence

to compare with the men of antiquity ; there was no art to

compete with their sculpture
;
there was no physical science but

that which Greece had created. Above all, there was no other

example of perfect intellectual freedom—of the unhesitating

acceptance of reason as the sole guide to truth and arLiter of

conduct.
The new learning necessarily soon exerted a profound influ-

ence upon education. The language of the monks and school-

men seemed little better than gibberish to scholars fresh from
Virgil and Cicero, and the study of Latin was placed upon a

new foundation. Moreover, Latin itself ceased to afford the sole

key to knowledge. The student who sought the highest thought

of antiquity, found only a second-hand reflection of it in Roman
literature, and turned his face to the full light of the Greeks.

And after a battle, not altogether dissimilar to that which is

at present being fought over the leaching of physical science, the

study of Greek was recognised as an essential element of all

higher education.

Thus the Humanists, as they were called, won the day ;
and

the great reform which they effected was of incalculable service

to mankind. But the Nemesis of all reformers is finality ; and
the reformers of education, like those of religion, fell into the

profound but common error of mistaking the beginning for the

end of the work of reformation.

The representatives of the Humanists, in the nineteenth

century, take their stand upon classical education as the sole

avenue to culture, as firmly as if we were vtill in the age of

Renascence. Vet surely the present intellectual relations of the

modern and the ancientk worlds are profoundly different from
those which ‘obtained three centuries ago. Leaving aside the

existence of a great and characteristically modern literature, of

modern painting, and, especially, of modem music, there is one
feature of the present state of the civilised world which separates

it more widely from the Renascence, than the Renascence was
separated from the middle ages.

This distinctive character of our own times lies in the vast and
constantly increasing part which is played by Natural Knowledge.
Not only is our daily life shaped by it, not only does the

prosperity of millions of men depend upon it, but our whole
theory of life has long been influenced, consciously or uncon-
sciously, by the general conceptions of the universe, which have
been forced upon us by physical science.

In fact, the most elementary acquaintance with the results of
scientific investigation shows us that they offer a hroad and
striking contradiction to the opinions so implicitly credited and
taught in the middle ages.

The notions of the beginning and the end of the world enter-
tained by our forefathers are no longer credible. It is very
certain that the earth is not the chief body in the material
universe, and that the world is not subordinated to man's use.

It is even more certain that nature is the expression of a definite

order with which nothing interfere^, and that the chief business
of mankind is to learn that order and govern themselves accord-
ingly. Moreover this scientific “criticism of life” presents
itself to us with different credentials from any other. It appeals
not to authority, nor to what anybody may have thought or said,

but to nature. It admits that all our interpretations of natural
fact are more or less imperfect and symbolic, and bids the
learner seek for truth not among words but among things. It

warns us that the assertion which outstrips evidence is not only a
blunder but a crime.

The purely classical education advocated by the representatives
of the Humanists in our day, gives no inkling of all this. A
man may be a better scholar than Erasmus, and know no more
of the chief causes of the present intellectual fermentation than
Erasmus did. Scholarly and pious persons, worthy of all

respect, favour us with allocutions upon the sadness of the

antagonism of Science to their mediaeval way of thinking, which

betray an ignorance of the first principles of scientific investiga-

tion, an incapacity for understanding what a man of science

means by veracity, and an unconsciousness of the weight of

established scientific truths, which is almost comical.

There is no great force in the tu quoqut argument, or else the

advocates of scientific education might fairly enough retort upon
the modern Humanists that they may be learned specialists, but

that they possess no such sound foundation for a criticism of life

as deserves the name of culLure. And, indeed, if we were dis-

posed to be cruel wc might urge that the Humanists have brought
this reproach upon themselves, not because they are too full of

the spirit of the ancient Greek, but because they lack it.

The period of the Renascence is commonly called that of the
“ Revival of Letters,” as if the influences then brought to bear

upon the mind of western Europe had been wholly exhausted

in the field of literature. I think it is very commonly forgotten

that the revival of science, effected by the same agency, although

less conspicuous, was not less momentous.

In fact, the few and scattered students of nature of that day

picked up the clue to her secrets exactly as it fell from the hands

of the Greeks a thousand years before. The foundations of

mathematics were so well laid by them that our children learn

their geometry from a book written for the schools of Alexandria

two thousand years ago. Modern astronomy is the natural

continuation and development of the work of Hipparchus

and of Ptolemy ;
modern physics of that of Democritus and

Archimedes ;
it was long before modern biological science out-

grew the knowledge bequeathed to us by Aristotle, Theophrastus,

and Galen.
1 We cannot know all the best thoughts and sayings of the

Greeks unless we know what they thought about natural pheno-

mena. We cannot fully apprehend their criticism of life unless

we understand the extent to which that criticism was affected by
scientific conceptions. We falsely pretend to be the inheritors

of their culture, unless we are penetrated, as the best minds

among them were, with an unhesitating faith that the free em-
ployment of reason, in accordance with scientific method, is the

sole guide to truth.

Thus I venture to think that the pretensions of our modern
Humanists to the possession of the monopoly of culture and to

the exclusive inheritance of the spirit of antiquity must be abated,

if not abandoned. But I should be very sorry that anything I

have said should be taken to imply a desire on my part to de-

preciate the value of classical education, as it might be and as it

sometimes is. The native capacities of mankind vary no less

than their opportunities ; and while culture is one, the road by
which one man may best reach it is widely different from that

which is most advantageous to another. Again, while scientific

education is yet inchoate and tentative, classical education is

thoroughly well organised upon the practical experience of

generations of teachers. So that, given ample time for learning

and destination for ordinary life, or for a literary career, I do not

think that a young Englishman in search of culture can do better

than follow the course usually marked out for him, supplementing

its deficiencies by his own efforts.

But for those who mean to make science their serious occupa-

tion ; or who intend to follow the profession of medicine; or

who have to enter early upon the business of life ; for all these,

in my opinion, classical education is a mistake ; and it is for

that reason that I am glad to see “mere literary education and
instruction ” shut out from the curriculum of Sir Josiah Mason’s
College, seeing that its inclusion would probably lead to the

introduction of the ordinary smattering of Latin and Greek.
Nevertheless, I am the last person to question the importance

of genuine literary education, or to suppose that intellectual

culture can be complete without it. An exclusively scientific

training will bring about a mental twist as surely as an exclu-

sively literary training. The value of the cargo does not com-
pensate for a ship’s being out of trim

;
and I should be very

sorry to think that the Scientific College would turn out none
but lop-sided men.
There is no need however that such a catastrophe should

happen. Instruction in English, French, and German is pro-
vided, and thus the three greatest literatures of the modern world
are made accessible to the student.

French and German, and especially the latter language, are
absolutely indispensable to those who desire full knowledge in
any department of science. But even supposing that the know-
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ledge of these languages acquired is not more than sufficient for

purely scientific purposes, every Englishman has, in his native

tongue, an almost perfect instrument of literary expression
; and,

in his own literature, models of every hind of literary excel-

lence. If an Englishman cannot get literary culture out of his

Bible, his Shaksj>ere, his Milton, neither, in my belief, will the

profoundest study of Homer and Sophocles, Virgil and Horace,
give it to him.

Thus, since the constitution of the College makes sufficient

provision for literary as well as for scientific education, and since
artistic instruction is also contemplated, it seems to me that a
fairly complete culture is offered to all who are willing to take
advantage of it.

But I am not sure that at this point the ** practical ” man,
scotched but not slain, may ask what all this talk about culture

has to do with an Institution, the object of which is defined to be
“ to promote the prosperity of the manufactures and the industry

of the country.” He may suggest that what is wanted for this

end is not culture, nor even a purely scientific discipline, but
simply a knowledge of applied science.

I often wish that this phrase, 41 applied science,” had never

been invented. For it suggests that there is a sort of scientific

knowledge of direct practical use, which can be studied apart

from another sort of scientific knowledge, which is of no practical

utility, and which is termed 11 pure science.” But there is no
more complete fallacy than this. What people call applied

science is nothing but the application of pure science to parti-

cular classes of problems. It consists of deductions from those
general principles, established by reasoning and observation,

which constitute pure science. No one can safely make these
deductions until he has a firm grasp of the principles

;
and he

can obtain that grasp only by personal experience of the pro-

cesses of observation and of reasoning on which they are

founded.
Almost all the processes employed in the arts and manu-

factures fall within the range cither of physics or of chemistry.

In order to improve them, one must thoroughly understand
them ; and no one has a chance of really understanding them
who has not obtained that mastery of principles and that habit

of dealing with facts which is given by long-continued and
well-directed purely scientific training in the physical and the

chemical laboratory. So that there really is no question as to

the necessity of purely scientific discipline, even if the work of

the College were limited by the narrow est interpretation of its

stated aims.

And, as to the desirableness of a -wider culture than that

yielded by science alone, it is to be recollected that the improve-
ment of manufacturing processes is only one of the conditions
which contribute to the prosperity of industry. Industry is a
means and not an end ; and mankind work only to get some-
thing which they want. What that something is depends partly

on their innate, and partly on their acquired, desires.

If the wealth resulting from prosperous industry is to be
spent upon the gratification of unworthy desires ;

if the in

creasing perfection of manufacturing processes is to be accom-
panied by an increasing debasement of those who carry them on,

I do not see the good of industry and prosperity.

Now it is perfectly true that men's views of -what is desirable

depend upon their characters ; and that the innate proclivities

to which we give that name are not touched by any amount of

instruction. But it does not follow' that even mere intellectual

education may not, to an indefinite extent, modify the practical

manifestation of the characters of men in their action*, by
supplying them with motives unknown to the ignorant. A
pleasure-loving character will have pleasure of some sort ; but,

if you give him the choice, he may prefer pleasures which do not
degrade him to those which do. And this choice is offered to

pangs of self-reproach.

If the Institution opened to-day fulfils the intention of its

founder, the picked intelligences among all classes of the popula-
tion of this district will pass through it No child born in
Birmingham, henceforward, if he have the capacity to profit by
the opportunities offered to him first in the primary and other
schools, and afterwards in the Scientific College, need fail to
obtain, not merely the instruction, but the culture most appropriate
to the conditions of his life.
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Within these walls, the iuture employer and the future artisan

may sojourn together for a while, and carry through all their lives

the stamp of the influences then brought to bear upon them.
Hence, it is not beside the mark to remind you that the prosperity

of industry depends not merely upon the improvement of
manufacturing processes, not merely upon the ennobling of the

individual character, but upon a third condition, namely, a clear

understanding of the conditions of social life on the part of both
the capitalist and the operative, and their agreement upon common
principles of social action. They must learn that social pheno-
mena are as much the expression of natural laws as any others

;

that no social arrangements can be permanent unless they har-

monise with the requirements of social statics and dynamics ; and
that, in the nature of things, there is an arbiter whose decisions

execute themselves.

But this knowledge is only to be obtained by the application

of the methods of investigation adopted in physical researches to

the investigation of the phenomena of society. Hence, I confess,

1 should like to see one addition made to the excellent scheme of
education propounded for the College, in the shape of provision

for the teaching of Sociology. For though we are all agreed that

party politics are to have no place in the instruction of the
College

;
yet in this country, practically governed as it is now by

universal suffrage, every man who does his duty must exercise

political functions. And if the evils which arc inseparable from
the good of political liberty are to be checked, if the perpetual

oscillation or nations between anarchy and despotism is to be
replaced by the steady march of self-restraining freedom ; it will

be because men will gradually bring themselves to deal with

political, as they now deal w ith scientific questions ; to be as

ashamed of undue haste and partisan prejudice in the one case

as in the other ; and to believe that the machinery of society is

at least as delicate as that' of a spinning-jenny, and not more
likely to be improved by the meddling of those who have net

taken the trouble to master the principles of its action.

In conclusion, I am sure that I make myself the mouthpiece
of all present in offering to the venerable Founder of the Institu-

tion, which now commences its beneficent career, our congratu-

lations on the completion of his work ; and in expressing the

conviction, that the remotest posterity will point to it as a

crucial instance of the wisdom which natural piety leads all men
to ascribe to their ancestors.

ON A SEPTUM PERMEABLE TO WATER
,

AND IMPERMEABLE TO AIR
,,
WITH AP-

PLICATION TO A NAVIGATIONAL DEPTH
GAUGE 1

A SMALL quantity of water in a capillary tube, with both
ends in air, acts as a perfectly air-tight plug against differ-

ence of pressure of air at its two ends, equal to the hydrostatic

pressure corresponding to the height at which water stands in

the same capillary tube when it is held upright, w ith one end
under water and the other in air. And if the same capillary

tube be held completely under water, it is perfectly permeable to

the water, opposing no resistance except that due to viscidity,

and permitting a current of water to flow through it with any
difference of pressute at its two ends, however small. In passing

it may be remarked that the same capillary tube is, when not

plugged by liquid, perfectly permeable to air.

A plate of glass, or other solid, capable of being perfectly wet
by water, wdth a hole bored through it, acts similarly in letting

air pass freely through it when there is no water in the hole ;

and letting water pass freely through it when it is held under

water ; and resisting a difference of air-pressures at the two
sides of it when the hole is plugged by water. The difference

of air-pressures on the two sides which it resists is equal to the

hydrostatic pressure corresponding to the rise of water in a capil-

lary tube of the same diameter as the narrowest part of the hole.

Thus a metal plate with a great many fine perforations, like a

very fine rose for a wateri ng-can for flowers, fulfils the condi-

tions stated in the title to this communication. So does very

fine wire cloth. The finer the holes, the greater is the difference

of aii -pressures balanced, when they are plugged with water.

The shorter the length of each hole the less it resists the passage

of water when completely submerged ; and the greater the

number of holes, the less is the whole resistance to the permeation

of water through the membrane.
1 Paper read at the British Association by Sir William Thomson.
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Hence, clearly, the object indicated in the title is more per-

fectly attained, the thinner the plate and the smaller and more

numerous the holes. Very fine wire cloth would answer the

purpose better than any metal plate with holes drilled through

it • and very fine closely-woven cotton cloth, or cambric, answers

better than the finest wire cloth. The impenetrability of wet

cloth to air is well known to laundresses, and to every naturalist

who has ever chanced to watch their operations. The quality

of dry cloth to let air through with considerable freedom, and

wet cloth to resist it, is well known to sailors, wet sails being

sensibly more effective than dry sails (and particularly so inrihe

case of old sails, and of sails of thin and light material).

A11 illustration was shown to the meeting by taking an Argand
lamp-funnel, with a piece of very fine closely-woven cotton cloth

tied over one end of it. When the cloth was dry, and the other end
dipped under water, the water rose with perfect freedom inside,

showing exceedingly little resistance to the passage of air through

the dry cloth. When it was inverted, and the end guarded by
the cloth was held under water, the water rose with very great

freedom, showing exceedingly little resistance to the permeation
of water through the cloth. The doth being now wet, and
the glass once more held with its other end under water, the
doth now seemed perfectly air-tight, even when pressed with
air-pressure corresponding to nine inches of water, by forcing
down the funnel, which was about nine inches long, till the
upper end was nearly submerged. When it was wholly sub-

Water indicated by horizontal shading ; An by w lute payer.

merged, so that there was air on one side and water on the other,

the resistance to permeation of air was as decided as it was when
the cloth, very perfectly wet, had air on each side of it.

Once more, putting the cloth end under water
;
holding the

tube nearly horizontal, and blowing by the mouth applied to the

other end :—the water which had risen into the funnel before
the mouth was applied, was expelled. After that no air escaped
until the air-pressure within exceeded the water pressure on the
outside of the cloth by the equivalent of a little more than nine
inches of water

;
and when blown with a pressure just a very

little more than that which sufficed to produce a bubble from
any pari; of the cloth, bubbles escaped in a copious torrent from
the whole area of the cloth.

The accompanying sketch represents the application to the
Navigational Depth Gauge. The wider of the two communi-
cating tubes, shown uppermost in the sketch, lias its open mouth
guarded by very fine cotton cloth tied across it. The tube shown
lower in the diagram is closed for the time of use by a stopper at
its lower end. A certain quantity of water (which had been
forced into it during the descent of the gauge to the bottom of
the sea) is retained in it while the gauge is being towed up to the
surface in some such oblique position as that shown in the sketch.
While this is being done the water in the wide tube is expelled
by the expanding air. The object of the cloth guard is to
secure that this water is expelled to the' last drop before any air
escapes

; and that afterwards, while the gauge is being towed
wildly along the surface from wave to wave by a steamer
running at fourteen or sixteen knots, not a drop of water shall
re-enter the instrument.,

ON THE CLASSIFICATION OF BIRDS 1

A BOUT twelve years ago Prof. Hnxley had >ken up the

'

subject of the classification of birds in his usual zealous and
original way, and from quite a new point of view. Prof. Huxley,
treating birds mainly from their bones and as if they were extinct

1 Abstract of a paper read at the British Association by P. L. Sclater,
M.A., rh.D., F.R.S.

animals of which these parts of their structure only were known,
had proposed an entirely new plan of arrangement, based mainly
upon the characteristic variations of the palatal bones, which had
passed almost unnoticed by previous writers. The author, who
had long been dissatisfied with the Cuvierian system, which with
certain modifications he had employed up to 1872, had in that

year been constrained to consider the whole subject in order to

decide what arrangements should be adopted in the “ Nomen*
clator Avium Americanarum ” (a joint w ork by Mr. O. Salon
and himself), then ready for publication. Frof, Huxley had
commenced his system with the lowest and most reptilian birds,

and had ended it with the highest and most specialised. But it

seemed to the author that by exactly reversing this arrangement
he would obtain a scheme which would not very far deviate from
that which he had previously employed for the first three orders,

and would offer many improvements on the Cuvierian system in

the remaining ones. Such a scheme had accordingly been pro-

mulgated in the Introduction to the “Nomcnclator ” and
followed in that work'. In the various subsequently issued

editions of the “List of Vcrtebrated Animals in the Zoological

Society's Gardens” a nearly similar arrangement had been
followed. A certain amount of adhesion having been secured to

this system, the author had been recently induced to devote some
labour to its improvement and development. As now elaborated

it did not profess to be in any respects original, except as regarded

certain small details on points to which he had devoted special

attention. The arrangement was in fact simply that of Huxley
reversed, with slight modifications consequent upon the recent

researches of Parker and Garrod on the anatomy and osteology

of little known forms.

The author then proceeded to explain further the “ Systema
Avium ” thus advocated, as shown in the subjoined table, in

which the approximate number of known species was added
after each Order.

ORDERS OF EXISTING BIRDS
Subclass Carinata: (10,121 species)

I. Passercs ...

Species.

... 5.700 XIII. Gallium ...

Species.

. 320
II. Picarim ... 1,600 XIV. Opisthocomi I

III. Psittaci 400 XV. Hemipodii . 24
IV. Stages ISO XVI. Fulicariae %V. Accipitres... ... 330 XVII. Alectorides
VI. Steganopodes 60 XV HI. Limicolm . 250

VII. lierodiones ... 13° XIX. Gavice ... . 13°
VIII. Odontoglossm 8 XX. Tubinares . 100
IX. Palainedeaj 3 XXI. Pygopodes - 65
X. Aiiseres ... 180 XXII. Impennes 20
XI. Columbm ... - 355 XXIII. Crypfuri ... . 40
XII. Pterocletes 15

Subclass Rattt/e (18 srECiEs)

XXIV. Apteryges 4 I XXVI. Struthiones

XXV. Casuarii 10

In submitting this arrangement, as one which on the w hole he
was disposed to regard as the best to be adopted after many
years’ study of the Class of Birds, the author observed that it

should be recollected that, although a linear system is an absolute

necessity for practical use, it could never be a perfectly natural

one. It would always be found that certain groups were nearly

equally related to others in different places in the linear series,

and that it was a matter of difficulty to decide with which of the

allied forms they were best located. But, a linear arrangement

being an absolute necessity, it became our duty to make it as

natural as possible.

THE GREEN COLOUR OF OYSTERS

I
N Nature, vol. xvi. p. 397, mention was made of the7- fact

that the green colour observed in oysters in certain localities

is caused by a variety of navicula, to which the name Navicula
oslrearia has been given. Further particulars of experiments

made by M. Puysegur, at Sissable, are not without interest.1

“ The green slime was collected by lightly scraping the margin
of one of the ' clears * with a spoon, and was put in flasks,

shaken for a moment and then allowed > to settle, so as to get

rid of the mud, some admixture of which is inevitable. The
coloured fluid, containing little or nothing besides diatoms, was
then poured off into other flasks. Care and some little dexterity

are requisite, as if there is too much silt or too large a quantity

.

1 Revue maritime ft colonial*, February, x88o.
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of water, which is generally the case when the task is intrusted

to a subordinate, it is sometimes next to impossible to concen-

trate the fluid enough to show the results with the desired

plainness,
41 Returning home, we poured the fluid into soup-plates set on

a table before a window. The diatoms speedily settled on the

Bides and bottoms of the plates, coating them with a green

slime, the thickness and tint of which vaned with the proportion

of diatoms present. In each plate, according to its sire, we put

three to six perfectly white oysters which had never been in the
4 clears,

1 and the shells of which had previously been washed
and brushed dean. In similar plates like numbers of the same
oysters were laid in ordinary sea-water. Twenty-six hours after

the commencement of the experiment the oysters in the water
charged with diatoms had all acquired a marked greenish hue ;

the other oysters remained unaltered. The experiment was
repeated many times with identically the same results. The
green colour in the oysters was found to be more decided in pro-

portion as the water was more highly charged with diatoms. In
the course of the experiments the shell of one of the oysters was
perforated, so as to lay bare the mantle. After the oyster had
turned green, it was laid in ordinary sea-water for a few days,

when the greenness disappeared altogether. It reappeared when
the oyster was replaced in fresh water containing Navicula

cstrearia. The experiment was repeated, with like results, in

the laboratoiy of M. Pecaisne, Jardin des Plantes, Paris, to

which a supply of white oysters and sealed flasks of the water

containing the diatoms was forwarded.
4

1

In the course of the experiments it was observed that by the

opening and dosing of their valves the oysters induced currents

in the water, by means of which they drew towards them and
surrounded themselves with the particles of matter suspended
therein. The existence and direction of these currents were
shown by the disappearance of the slime and the consequent
laying bare of the sides and bottoms of the plates, the diatoms

remaining only at points out of reach of the currents.
44 Directed towards the buccal aperture by the cilice with which

the branchiae are provided, the naviculae enter the stomach of the

mollusc, and there part with their nutritive constituents. The
yellow chlorophyll is digested and decomposed; the soluble

colouring matter passes direct into the blood, to which it im-
parts its colour. *Thus it happens that the most vesicular por-

tions of the structure, as the branchiae, are the most highly

coloured.
44 Examination of the digestive tubes of the oysters experi-

mented upon proved the fact of the absorption of the diatoms.

The stomachs, intestines, and exuviae were strewed with cara-

paces of naviculae. The carapaces, being siliceous, are not
affected by the digestive juices, and it would seem extraordinary

that with so tenacious a covering their contents should be evolved,

v ere it not for the knowledge of the fact that the covering is not

continuous, the line of suture separating the valves composing
the frustule being scarcely silicified at all.”

It would therefore appear to be established beyond dispute

that the green hue in oysters is due exclusively to their absorption

of certain naviculae contained in the circumambient water. The
facts are in perfect keeping with the observations of growers

that heavy rains (which increase the supply of fresh water) cause

the disappearance of the green from the 4

4

clears.” while, on the

other hand, dry north-east gales, which greatly increase the

saturation of the water, bring it, as it is called,
11
into condition.”

Two points of special interest in connection with the subject

remain for future investigation. These are :

—

1. Poes the navicula in question remain all the year in the
waters where it is found in winter ?

2. Is the coloration of the beds accidental or temporary ?—in
other words, does this alga disappear from the reservoirs when
the water changes its colour, or does it become itself discoloured
foretime? H. M. C.

MODERN ENTOMOLOGY 1

TT is the good fortune of your president on this occasion to
welcome you to his native heath, where our favourite science

has been longer, more uninterruptedly, and perhaps more
italously cultivated than anywhere else in the New World.
Here, in the last century, Peck studied the Canker-worm and the

til ^?dmiWw Entomological Club of the American Assad*.
Scwnce. by the President, Mr. S. H. Scudder,

Slug-worm of the Cherry, and in late years Rhynchanus, Stenc-

corns, and Cossus—a\\ highly destructive insects. Here lived

Harris, who cultivated entomology in its broadest sense, and
whose classic treatise was the first important Government publi-

cation on injurious insects. Here to-day we have two associa-

tions for our work, consisting, it will be confessed, of nearly the

same individuals, and not many of them, but meeting frequently

—one in Boston, the other in Cambridge. Harvard acknow-
ledges the claims of our study in supporting not only an
instructor in entomology at its Agricultural School, but a full

Professor of the same in the University at large.

In our own day the spreading territory of the United States,

the penetration of its wilds, and the inersection of its whole
area by routes of travel, the wider distribution and greatly-

increased numbers of local entomologists, as well as the demand
for our natural products abroad, have set before tts temptation
to study only new forms and to cultivate descriptive work, to;the

neglect of the choicer, broader fields of our ever-opening science.

It is this danger to which I venture briefly to call your attention

to-day, not by way of disparaging the former, but rather in the
hope that some 01 our younger members, who have not yet fallen

into the ruts of work, may be induced to turn their attention to

some of the more fruitful fields of diligent research.

We should not apply the term desenptive work merely to the
study of the external features of insects. The great bulk of
what passes for comparative anatomy, physiology, and embryo-
logy is purely descriptive, and is only to be awarded a higher
grade in a scale of studies than that which deals with the external

properties when it requires a better training of the hand and eye
to carry it out, and greater patience of investigation. We pass

at once to a higher grade of research when we deal with com-
parisons or pocesses (which of course involve comparisons). All
good descriptive work indeed is also comparative ; but at the
best it is so only in the narrowest sense, for only intimately

allied forms are compared. In descriptive work we deal with
simple facts

;
in comparative work we deal with their colloca-

tion.
44 Facts,” said Agassiz one day, “fact* ar stupid things,

until brought in connection with some general law.”

It is to this higher plane that concerns itself with general laws

that I would urge the young student to bend his steps. The
way is hard ; but in this lies one of its charms, for labour is its

own reward. It is by patient plodding that the goal is reached ;

eveiy step costs and counts ; the ever-broadening field of know-
ledge exhilarates the spirit and intensifies the ambition

; there is

no such thing as satiety—study of this sort never palls.

It is hardly necessary to point out that so-called systematic

work never reaches this higher grade unless it is monographic

;

unless it deals in a broad way with the relationship and general
affinities of insects. It is not my purpose to call attention here

to the needs of science in this department, as they are too patent

to escape observation ; but if one desires a model upon which
to construct such work, one need not look further than the
44 Revision of the Rhynchophora,” by Prs. LeConte and Horn,
Rather than linger here we prefer to pass directly to some of the
obscurer fields of study.

When we compare the number of insect embryologists in

America with that of their European colleagues, the result is

somewhat disheartening and discreditable; although perhaps
the comparison would be not quite so disproportionate were
some of our students to publish their notes. But take all that

has been done upon both sides of the water, and what a meagre
showing it makes ! Of how many families of Coleoptera alone

have we the embryonic histoiy of a single species ?

In following the post-embryonal history of insects there is

work for all. While allied forms have in general a very similar

development, there are so many which are unexpectedly found to

differ from one another, that every addition to our knowledge of

the life histories of insects is a gain, and they are to be praised

who give their close attention to this matter. Here is a field any
entomologist, even the most unskilled, may cultivate to his own
advantage and with the assutance that every new history he
works out is a distinct addition to the science. The importance

of an accumulation of facts in this field can hardly be over-

estimated, and those whose* opportunities for field-work are

good should especially take tins suggestion to heart. Nor, by

any means, is the work confined to the mere collection of facts.

How to account for this extraordinary diversity of life and

i habits among insects, and what its meaning may be, is one of

the problems of the evolutionist. There are also here some

specially curious inquiries, to which Sir John Lubbock and
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othen ham recently called attention, and to 7^5?'JHitoSS
hu contributed by his history of Efuauia and otovMdoute.

I,refer to the question! connected with

phodi in inserts. In these cases there are *“e*s °L
fo“

Soria* the larval period greater than exist between larva and

pupa, or even between larva and imago, in some insects. There

SialM slighter changes than these which very many larvae

I.,-, jnrtrnii it mav safely be asserted that the newly*

hatched and the mature iarvte J afl externrifeetoi dife &mi

each other in some important features. The differences are

really great (when compared to th» differences between genera

of the wme family at a similar time of life) in all lepidopterous

larvae as well as in all Orthoptera which have come under my
notice. No attempt to co-ordinate these differences, or to study

their meanings, or to show the nature of their evident relationship

to hypennetamorphosis has ever been attempted.

Not less inviting is the boundless region of investigation into

the habits of insects and their relation to their environment.

The impulse given to these studies by the rise of Darwinism,

and (he sudden and curious importance the^r have assumed in

later investigations into the origin and kinship of insects, need

only to be mentioned to be acknowledged at once by all of you.

The variation in coloration and form exhibited by the same
insect at different seasons or in different stations, “ sports,*

1
the

phenomena of dimorphism, and that world of differences be-

tween the sexes, bearing no direct relation to sexuality;

mimicry also, phosphorescence and its relations to life, the

odours of insects, tne relation of anthophilous insects to the

colours and fructification of flowers, the modes of communica-
tion between members of communities, the range and action of

the senses, 1 language, commensalism—these are simply a few
topics selected quite at random from hundreds which might be

suggested, in each of which new observations and comparative

studies are urgently demanded.
The fundamental principles of the morphology of insects were

laid down by Savigny in some memorable memoirs more than

sixty years ago ; the contributions of no single author since that

time nave added so much to our knowledge, notwithstanding

the aid that embryology has been able to bring. Nevertheless

there remain many unsolved problems in insect morphology
which by their nature are little likely to receive help from this

source. Let me mention three :

—

The first concerns the structure of the organs of flight. The
very nomenclature of the veins shows the disgraceful condition

of our philosophy of these parts ; the same terminology is not

employed in any two of the larger sub-orders of insects ; names
without number have been proposed, rarely however by any
author with a view to their applicability to any group outside

that which formed his special study ; and a tabular view which
should illustrate them all would be a curious sight. A careful study

of the main and subordinate veins, their relations to each other,

to the different regions of the wing, to the supporting parts of

the thorax and to the alar muscles, should be carried through the

entire order of insects; by no means, either, neglecting their

development in time, and possibly deriving some assistance in

working out homologies by the study of their hypodermic
development.
The second concerns the mouth parts. The general homo-

logies of these organs were clearly and accurately enough stated

by .Savigny, though one may perhaps have a right to consider
the' last word not yet said when one recalls Saussure’s recent
claim to have found in Hemimcrus a second labium. What I
refer to, however, is another point : it relates to the appendages
of the maxillae and the labium. Considering the labium as a

in different sub-orders of insects, or even in the same sub-order

;

and it has at least not been shown, and I question if it can be
done, that the parts bearing similar names in different sub-orders
are always homologous organs. Here is a study as broad and
perhaps as difficult as the last.

The third is the morphological significance of monstrosities,
especially of such as are termed monstrosities by excess. The
literature of the subject is very scattered, and the material much
more extensive than many of you may think. At present this
eubject is, so to speak, only one of the cariosities of entomology,
but we may be confident that it will one day show important
relations to the story of life.

^
4 Notice Meyer's beautiful studies off the perception of sound by tbe

mosquito.

After all the labours of Herold, Treviranus, Lyonet, Dufour,
and dozens of other such industrious and illustrious workers, is

there anything important remaining to be done in the gross
anatomy of insects ? some of you would perhaps ask. Let the
recent work of some of our own number answer, which has
shown in the Hemiptera and Lepidoptera the existence of a curious
pumping arrangement by whicn nutritious fluids are forced into
the stomach. It is certainly strange that after all that has been
said as to the mode in which a butterfly feeds, no one should
have dissected a specimen with sufficient care to have seen the
pharyngeal sac which Mr. Burgess will soon show us. No 1 the
field is still an open one, as the annual reviews clearly show.
The curious results of Fldgel’s studies of the brain, the oddly*
constructed sense-organs found by Graber and Meyer (earlier

noticed briefly by Leydig) in the antennae of Diptera, the im-
portant anatomical distinctions discovered by Forel in different

groups of ants, the strange modification of the tip of the spiral

tongue in Ophideres
t
which Darwin, Brietenbacn, and Kiinckel

have discussed, and, above all, the extensive investigations of
the nervous system in insects generally which Brandt has recently

undertaken, the exquisite memoir of Grenacher on the structure

of the compound eye, and the keen researches of Graber in

various departments of insect anatomy, show by what has been
accomplished how many harvests are still unreaped. The micro-
tome, too, has put a new instrument of precision into the hands
of the investigator in the field.

If these few words shall arouse in any one a higher ambition,
leading to better work, their aim will have been accomplished.

SCIENTIFIC SERIALS
American Naturalist, August 1880.—D. P. Penhallow, the

fabrication of Aino doth,—H. D. Minot, English birds com-
pared with American.—T. S. Gardner, on the age of the
Laramie formation as indicated by its vegetable remains.—J. E.
Todd, on the flowering of Saxifraga sarmentosa.—Prof. A. N.
Prentiss, distribution of obnoxious insects by means of fungoid
growths.—Recent literature .—General notes.—Scientific news.
September.—J. Walter Fewkes, the Siphonophores No. I,

the anatomy ana development of Agalma.—Prof. A. N. Prentiss,
destruction of obnoxious insects by means of fungoid growths
(concluded) ; the result of these experiments would seem to
indicate plainly that yeast cannot be regarded as a reliable
remedy against such insects as commonly affect plants cultivated
in greenhouses or in windows, but the general question is by no
means as yet decided.—O. B. Johnson, birds of the Willamette
Valley, Oregon (concluded).—C. O. Whitman, Do flying-fish
fly?

Atinalen der Physik und Chemie
, No. 8.—On electric ex-

pansion (continued), by G. Quincke.—Clausius' law and the
motion of the earth in space, by E. Budde.—On the dependence
of the electric conductivity of carbon on the temperature, by W.
Siemens.—On the phenomena in Geissler tubes under external
action, by E. Reitlinger and A. v. Urbanitzky.—Complete
theory of the bifilar-magnetometer and new methods of deter-
mining the absolute horizontal intensity of the earth’s magnetism,
as also the temperature and induction coefficients of magnets, by
H. Wild.—On the comparison of the electrodynamic funda-
mental law with experience, by R. Clausius.—On a direct trans-
formation of the vibrations of radiant heat into electricity, by W.
Hankel.—On fluorescence, by E. Lommel.—On the behaviour
of different heat rays in the reflection of polarised rays from
metals, by H. Knoblauch.—Remark on the heat conductivity of
mercury, by H. Herwig.—Remarks on H. Weber’s memoir on
heat-conduction in liquids, by A. Winkelmann,—On air-resist-

ance, by G. Recknagel.—On the action of hollow, in comparison
with that of solid, steel magnets, by W. Holtz.

No. 9.—On the compressibility of gases, by F. Roth.—On
the electric conductivity of some salt solutions, by J. H. Long,
—New experimental researches on fluorescence, by O. Lubarsch.
—On constants of refraction, by L. Lorenz.—Experimental re-

searches on refraction constants, by K. Prytz.—Theory of reflec-

tion and refraction at the limit of homogeneous, isotropic,

transparent bodies, with generalisation and extension of the
foundations of Neumann’s method, by M. Rlthy.—Thermal
theory of development of electricity, by J. L. Hoorweg.—On
the behaviour of electricity in gases, and especially in vacuum,
by F. Narr.—Defence of the law of corresponding boiling tem-
peratures, by U. Duhring,—Equation of the state of atmospheric
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occurred the great famines of 1837-38 in the North-West
Provinces, of 1868-69 in Rajputana, and of 1876-77 over

nearly the whole of the peninsula of Southern India.

These droughts were mainly due to the failure of the

south-west monsoon. The drought of 1865-66, and some
of the earlier scarcities in Madras, arose from failures of

the rain of the north-east monsoon on the east coast, a
failure which in 1865-66 extended into Western Bengal
The famine of 1873-74 in Northern Bengal was excep-

tional, and is an instance of a great scarcity suddenly

arising in a region of abundant average rainfall. This
drought arose from a premature cessation of the rain,

apparently due to an abnormal extension to the eastward

of the margin of the comparatively dry area of North-

Western India.

The Report touches briefly on a part of the subject

which we deem of the greatest importance, namely, the

supposed periodicity of fluctuations in the rainfall from

year to year. These, the Report states, are in all parts of

the country very considerable, variations of as much as

50 per cent, on either side of the average being often

registered. The Commission refer to the opinion of those

"qualified by their scientific knowledge to judge of such

matters that there is evidence of these fluctuations being

in some measure synchronous with those periodical varia-

tions in the condition of the sun which are indicated by
the varying extent or number of sun-spots

; and the re-

curring cycle of about eleven years, with which prolonged
observation has shown that the period of sun-spot varia-

tion on the average accords, has been thus considered to

correspond to the annual variations of the rainfall, the

maximum and minimum of the one approximating in

period to those of the other."

Of course the Commission, in the present unsettled

state of this all-important question do not feel themselves

justified in recommending any anticipatory measures to

be taken in view of the probable recurrence of famine, on

the basis of this theory. The subject, it is admitted, is

scarcely advanced enough to warrant such recommenda-
tions. What they do recommend, however, demands the

serious attention of the Indian Government. They state

that the subject “ is one deserving of careful investigation,

and that it does not seem contrary to reasonable expecta-

tion that some relation should be established between the

variations of the rainfall from year to year and those of

the conditions of the sun’s surface, on the heat derived

from which, unquestionably, all terrestrial meteorological

phenomena closely depend. For various reasons India

is a country in which the investigation of this matter

may be carried out with especial facilities, and for

this reason (though other grounds are not wanting)

we would urge that, as the expense of such researches

would be small, the measures which have recently

been taken by the Government of India to carry them
out should be continued, and even extended in the

future."

“ As at present no power exists of foreseeing the atmo-
spheric changes effective in producing the rainfall, or of
determining beforehand its probable amount in any
season, such as would admit of timely precautions being
taken against impending drought, the necessity becomes
the 'greater for watching with close attention the daily
progress of each season as it passes, for ascertaining with

accuracy and promptitude the actual quantity of rain is

all parts of the country, and for forming* the best and

earliest judgment possible from the facts as they occur
whether the supply will be sufficient or otherwise. Foi

the present at least, so far as the rainfall directly affecti

the subject under consideration, these are the only pie

cautions that appear possible. Within the last few year

a very satisfactory system of meteorological observations

has been established all over British India, and in ow
opinion it is of primary importance that it shall b<

maintained in complete efficiency, and shall so far bt

strengthened and improved as to insure the early aftc

punctual supply of information to the executive goverxi

ments, and to the officials in all departments concemec
with the agriculture of the country or the preparation:

required to meet famines, as to the actual progress of th<

periodical seasons of rain in all parts of the provinces foi

which those governments or officers are respective!)

responsible. So far as it may become possible, with the

advance of knowledge, to form a forecast of the future,

such aids should be made use of, though with due

caution.
“ We are also satisfied of the importance of the diffusion

of more sound and accurate knowledge of the causes and
mode of occurrence of the periodical rains, on which the

well-being of India is so largely dependent, not only

among the officers of the Government, but also among all

classes of the community. Any measures which the

Government may find possible with a view to the publica-

tion and diffusion of such knowledge cannot fail to be
highly beneficial.”

,

We shall look with interest for the further information

on this subject, which is promised in the appendix to tol

Report. We need not add anything in support of the

strong recommendation ofthe Commission. The Govern-

ment would certainly not have appointed them at all

unless it meant to take action upon their recommendations,
and surely no line of inquiry is more promising, or could

be fraught with more useful results. If the laws (for,

there can be no doubt that such exist) which regulate thq|

periodicity of droughts can be clearly ascertained, it would
reduce to the limit of simplicity the measure to bfl

adopted either to prevent the occurrence of famines or

be prepared long beforehand to prevent their natural

consequences.

Other recommendations of the Commission are quite

in keeping with that to which we have just referred.

They advocate the introduction of a more scientific

method into administration and statistics, the instil

tution of a separate agricultural department, and the

need of improved agricultural, vital, and economical

statistics.

Besides the map already mentioned, there are others

showing the extent and comparative severity of the

famines in various districts of India, from the beginning

of the century downwards. Altogether the Commission

have faced their task in a thoroughly business-like and

scientific method ; while they have sought information

from every quarter likely to yield useful results, they have

never lost sight of the object they had in view, and their

Report is likely to be of permanent value. We shall look

for the further record of their proceeding* with the

greatest interest.
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GAMGEE

S

«PHYSIOLOGICAL CHEMISTRY »

Physiological Chemistry ofthe Animal Body. By Arthur

.
Gamgee, M.D., F.R.S., Brackenbury Professor of

Physiology in the Owens College, Manchester. Vol. i.

(London : Macmillan and Co., 1880.)

THE tide of this book, since it seems to indicate that

the work treats of a division or kind of «chemistry,

suggests the question whether it ought not to have been

written (and reviewed) by a chemist rather than by a

physiologist. And indeed there was a time when the

view that the chemistry of living beings was a kind of

chemistry distinct from the ordinary chemistry had some

measure of support, and when consequently the phrase

physiological chemistry had a very definite meaning. At

the present time however all or nearly all are ready to

admit that the chemical events which take place in living

bodies are in reality of the same kind as and subject to

the same chemical laws as those which take place in

lifeless things
;
and hence physiological chemistry has

come to mean the same thing as chemical physiology.

The study of the chemical phenomena of animals and
plants may be undertaken either by the chemist who
understands physiology or by the physiologist who knows
chemistry. The day must sooner or later come,—may its

advent be more speedy than the present outlook promises

!

—when the chemist will be able, on the strength of his

general knowledge, to foretell with sureness and precision

the varied chemical events of the animal body
;
but

hitherto and as yet, each chemical twist and turn of the

vital machine has to be worried out by direct observation

and experiment, so that physiological chemistry really

means at present the physiological investigation of the

chemical phenomena of liying beings, and thus naturally

falls into the hands of the physiologist.

For some years past there has been a great want of an

adequate English treatise on the subject, a treatise which

should deal with the matter much more fully and com-

pletely than could possibly be done in the text-books of

physiology or chemistry. The preparation of such a

treatise, however, is a task of great labour, and Prof.

Gamgee assumed a heavy responsibility when he under-

took to bring out the work, the first volume of which is

now before us. But we believe that we may congratulate

him and his readers on the accomplishment, so far, of his

task.

The first instalment comprises, besides a preliminary

chapter on proteids, an account of the chemistry of

blood, pus, lymph, and of the elementary tissues, con-

tractile, nervous, connective, and epithelial. About 200

pages are devoted, to blood alone, and these not only

contain a full description and discussion of the phenomena
of coagulation, of the chemistry of the serum, and of the

red corpuscles, both of their stroma and their haemo-

globin, but include a special chapter “on the changes

which the blood undergoes in disease
,

1

9

and a section on

the “characters presented by the blood of invertebrate

animals.’
1 Prof. Gamgee’s object has been apparently

threefold, vis., (1) to give the chemical data as fully and

as exactly as possible, with abundant references to original

memoirs and other authorities; (2) to explain even in

detail die methods by which the data are determined,

and in this the reader will have at once his attention

arrested and his progress assisted by the illustrations of

apparatus, spectra, &c., the number and excellence of

which form a very striking feature of the work, distin-

guishing it in a most marked manner from its prede-

cessors
; and (3) to point out and discuss the physiological

bearings of the data expounded. Thus under theheading
of “ Oxy-haemoglobin ” will be found a description of the
various methods of preparation of this substance (some
eight special methods being given in detail in small print)*

followed by an account of its elementary composition,

crystalline form, general reactions, and absorption-

spectra. The physiological properties of haemoglobin are

in large measure postponed to the chapter on respiration

;

but the technique of spectroscopic examination is fully

described, including the method of recording absorption-

bands in wave-lengths ; and haematin, with other deriva-

tives and allies of haemoglobin, as well as the action of

carbonic oxide and other gases, are treated at length.

The account of blood ends with a “ description of certain

methods of research not described in preceding sections,”

such, for instance, as the determination of the specific

gravity of blood, the quantitative estimation of its various

constituents, normal and abnormal, the extraction and

measurement of the gases of blood, the measurement of

the total quantity of blood in the body, &c., &c.

The other parts of the book are written in a similar

fashion, and as far as we have at present, from the sections

which we have subjected to a more detailed examination,

been able to judge, the author has spared no pains to

insure accuracy in his facts and statements, as he has

certainly shown judgment in his selections, while his

descriptions are remarkably clear and easy to understand.

The prominence given to methods, and the richness in

illustrations,make the book one ofgreat value to the student

There are books, some of them professedly written for

students, which, though of much worth in other respects,

are from the student’s point of view practically useless

:

books of which the student’s own judgment is that “he
cannot find what he wants” in them. We venture to

think that it will be the student’s own fault if he cannot

find what he wants in Prof. Gamgee’ s work
;
that is to

say, if he wants what he ought to want. If he seeks in

it a compendium which will give him just that amount of

knowledge which may be required for an examination, so

prepared as to be most easily absorbed and retained for

the few weeks which precede his ordeal, he will very

probably be disappointed. But if he desires to under-

stand the chemistry of the animal body he will find it an

admirable guide, and especially a most valuable book of

reference. Throughout the whole of physiology, and at

least no less in the chemical than in other parts, the

value of the data and the trustworthiness of the conclu-

sions founded on them depend very largely on the

methods employed
;
and no student can form an intelli-

gent judgment on the chemical phenomena of the body
who has not understood and appreciated the methods by
which the various investigations have been carried out.

Hence we lay especial stress on this feature of the book
before us as most important for the student

Prof. Gamgee has gone largely into detail and even
into controversy ; and in this point too we think he k
right The outlines of physiological chemistry are already

present in the various text-books of physiology j what
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was emphatically wanted was a history and discussion of

details to give shape and fulness to the more meagre

accounts found elsewhere. Doubtless many will say that

the work contains a great deal more than can possibly be

Jwahted by the student of medicine or even of physiology.

We will not presume to answer the difficult question,

How little physiology a medical student may know with-

out his educational status being considered “mean *
; but

this we may say, that there is not a page in this work, the

study of which will not prove profitable not only to the

medical student, but even to the medical practitioner.

We trust that the author will as soon as possible be

able to complete a work of which the first part will

increase his already high reputation, and certainly must

be regarded as a most noteworthy addition to English

physiological literature. M. Foster

PEAT-MOSSES
The Sphagnacecc or Peat-Mosses of Europe and North
America. By R. Braithwaite, M.D., F.L.S. (London :

David Bogue, 1880.)

THE peat-mosses are a peculiarly interesting group of

cryptogamic plants, which has attracted the atten-

tion of even ordinary observers from a very early period.

No group of plants is more clearly defined in structure,

in family likeness, and by the localities in which they are

found. The wanderer over our moorlands, the sportsman

in pursuit of game, are as familiar as is the botanist with

their dense green or ruddy-coloured tufts,now covering over

some damp spot or filling up some bog hole with a vast

mass of vigorous vegetation. Nor is there wanting to them
an economic value, and that of too great an importance to

be overlooked by even the most careless, for it is past gene-

rations of these bog-mosses which form the vast deposits

of peat, for which as an article of fuel no substitute is in

many parts of Europe attainable. The name sphagnus
was first used, by writers like Theophrastus and Pliny, to

indicate some of the spongy lichens, but was restricted

to a genus of mosses by Diilenius more than a century

and a half ago, “ which were like none of the terrestrial

mosses, but were produced always in bogs and marshes.”

Dr. Braithwaite, in the volume before us, gives a most
excellent sketch of the literature ’of the genus, tracing it

from Diilenius, Linneus, Hedwig, to Muller, Wilson.

Sullivan*, Schimper, Lindberg, and others. For a long time

Prof. Schimper1

s work was the best on the subject, and
Dr. Braithwaite mentions it as very complete in its details

of structure, both descriptive and pictorial, and as leaving

hardly anything to be desired. Of works more especially

relating to the development and minute anatomy of the

group, allusion is made to the important memoirs of von
Mold, Carl Nageli, Dozy, Hofmeister, Russow, Pird, and
Rozd. He then proceeds in a second chapter to some
general observations on collecting, preparing, and on the
points to be observed in the determination of a species.

In a third chapter the vegetative system of the group
is discussed. To our mind this chapter might well have
been extended. The details given of the germination of
the spores are too few, nor is the following chapter on the
reproductive system free from the same defect

; and as
to the illustration of these two chapters, t it will suffice to
action that it is confined to a single plate. As the

charming plates illustrating the descriptive portion of th<

work are, we trust, likely to serve for more than on<

edition of it, we would suggest that, in the event of s

second edition, some half-dozen supplementary platei

might be given, on which 'would be represented th<

embryology of the group,
’ '

Between fifty and sixty species of Sphagnum are known
of which about one-third are tropical. They are mos
abundant in the north and south temperate zones, in tin

higher latitudes of which they often cover over a largi

expanse of surface. Dr. Braithwaite describes twenfr

species as found in Europe and North America, that i

about one-third of all the known species. Of the others

seven species are described as from Brazil, seven fron

Central America, four from Guadaloupe, seven fron

Australia and New Zealand, four from the Easten

Archipelago, two of these, S. sertceum, C. Mull., am
S. Holleanutn

,

Dozy and Molk, known only in a barrel

state, but remarkable for having the stem leaves precise!

like the branch leaves in form and structure, their hyalin

cells being without fibres, but with a single apical pore

The only species from tropical Africa is S. Afrtcanum

Duby.
Dr. Braithwaite points out that the range of variabilit;

in the species is in this group most extensive, so that ii

their determination one must rely on minute anatomies

distinction for their essential characters, as in many cases

size, colour, direction of leaves, habit, presence or absence^

of fibres in the hyaline cells of the stem leaves, will alL

alike fail In the separation of the Sphagninae as a sub-’

class from the Bryinae or frondose mosses, Dr. Braith-V

waite follows the earlier views of the illustrious Schimper/
He groups the species described in nearly the same^
manner as Lindberg, adopting his three sections—

f

Eusphagnum, Hemitheca, and Isocladus. The Euro-f

pean species are all located in the first section. The
descriptive details are very clearly given. The synonymic#
lists are evidently made out with great care, and th^
varieties which in many of the species are, as is wett^

known, very marked, are not only described, but in several

cases figured. The twenty-eight beautiful coloured plate*

illustrating the species and varieties are all from draw-

ings by the author, and they contain complete anatomies

details of the stem and leaf structures. The work i

brought out in a style worthy of the subject, and we trus

will find its way not only into the hands of the botanisl

but, as it well deserves to do, into the possession of a)

who take an intelligent pleasure in studying our nativ

OUR BOOK SHELF
Vox Populi: a Sequel to the “ Philosophy of Voice." F

Charles Lunn. (London : W. Reeves, 1880.)

We are told in the preface that “ the present work is

reprint of articles that appeared in the OrchestrdP an

that “now it has been discovered Galen (A.D. 180), ' tt

father of physicianV as he is called, advanced the san
physical views as those for which I (Mr. Lunn) have coi

tended, my controversial work is ended it is scan
worth while to re-write,” Was it then worth while 1

re-print ? In the introduction the author tells us {hat h
articles were written “ to clearup some ambiguous poini

in my (Mr. Ltmn's) ' Philosophy of Voice** and thi

“this without the former work it incomplete, as thi
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without this.” Some time ago the present writer honestly

endeavoured to understand Mr. Lunn’s “ Philosophy of

Voice,” and utterly failed in his attempts. He cannot

find any assistance towards understanding it in the

present little tract (pp. 88) of loose writing, wonderful

reasoning, and jumping exposition. Let us hope that

Mr. Lunn’s teaching is better than his preaching. His

axioms are however rather startling, especially the second

(p. 7), « All voices are naturally beautiful. All ugliness

in vocal tone is the result of transferred habits acquired

by the artificial use of voice in speech.” If this use is

“ artificial,” what use is “ natural ” ? But attempts to

understand and criticism are all thrown away* Notwith-
standing Mr. Lunn’s initial confession that he is a mere
follower of Galen, he declares in his introduction (p. 1) : “It
is afait accompli* I have founded a New Profession stand-

ing midway between the Musical and the Medical worlds,

with Art on its one side, Science on the other
;
firm and

irrefutable.” In this state of suspension, like Mahomet’s
coffin, “midway between” two “worlds,” and belonging
to neither Science nor Art, which seems fitly to.describe
the nature of the book, we are content to leave it to the
happy conviction of the author that what he says (of

course when others can find out what it is) is “ firm and
irrefutable.”

Practical Plane Geometry and Projection for Science
Classes

, Schools
,
and Colleges. By Henry Angel.

Vol. I., Text; Vol. II., Plates. Collins’s Advanced
Science Series. (London and Glasgow, 1880.)

A very practical and useful book by an experienced
teacher : it is designed to meet the requirements of

students at the Royal School of Mines, at the Royal
Military Academy, at Cooper’s Hill, and elsewhere, and
embraces great part of tne two higher stages of the
Science and Art Department syllabus. There is no
great scope for absolute novelty in such a work, and our
author acknowledges his indebtedness to the works of
many, if not most, of hi£ well-known predecessors, but
the arrangement appears to be judicious, and the
constructions good and clearly enunciated. In the

Practical Geometry (six chapters) the student is taught
the use and construction of scales, of triangles

and polygons, and there are numerous problems on
areas, on circles in contact, and on other plane curves
with their tangents and normals. The orthographical
portion treats of the projection of the five regular solids,

of other simple solids, of flat and curved surfaces, inter-

sected by cutting planes, and of solids inscribed in, or
circumscribed to, the surfaces of other solids; of the
interpenetration of solids, of the projection of shadows,
on isometric projection, on the solution of the spherical
triangle^ and on horizontal projection—a very extensive
and varied bill of fare. In addition there are numerous
questions for practice, many of which are taken from
examination papers, and the text is illustrated by several

clearly-drawn figures. Part ii. contains eighty-one large-

page plates to further illustrate the constructions. The
two parts together ought to enable any painstaking
student to take a creditable place in his examination ana
to acquire a solid acquaintance with the subject.

Teonca delle Forze Newtoniane e sui applicazioni all
Elettrostattica e al Magnetismo del Prof Enrico Betti

365 pp. (Pisa, 1879.)-

In the session 1863-64 Prof. Betti delivered at Pisa a
course of lectures, subsequently (2865) printed in the
Nuevo Cimento under the title “La Teonca delle Forze
che agiscono secondo la legge di Newton e sua appli-

cazione alia elettricith statics”
;
the volume before us is

what may be looked upon as its greatly enlarged second
edition. It consists or an introduction and three chapters.

The first chapter, in twenty-three sections, treats of

Potential Functions and of Potentials (§11 gives Green’s

theorem and some others due to Gauss; § 12 Stokes’s
theorem for transforming a double integral into a simple
integral, and the properties of a surface which has on
one face a stratum of attracting, and on the opposite face
an equal stratum of repulsive, matter

; the other sections
appear to contain nearly all the known properties of
these functions). Chapter II., on Electrostatics, in six-
teen sections, discusses several cases of electrostatical
distribution, the method of images (Sir W. Thomson’s
theory) and condensers ; Chapter HI., on Magnetism, is

divided into ten sections (on p. 304 Prof. Betti announces
the theorem, “ Se la superficie di un corpo h scmplicemente
connessa ed ha un numero finito di poli, questo numero
sarh sempre pari,” an advance upon Gauss, who haft

shown that if there be three poles there must also be a
fourth).

Kalkiil der Abzahlenden Geometric. Von Dr. Hermann
Schubert. (Leipzig : Teubner, 1879.)

Dr. Schubert in this work gives us, in the form of a
treatise of 359 pages, the principal results as yet arrived

at in the “Numerical Geometry,” a branch of mathe-
matics originated by M. Chasles and subsequently
studied by Zeuthen

?
Sturm, Halphen, Klein, and m this

country by Dr. Hirst (“On the Correlation of Two
Planes,” vol. v. ;

“ Correlation in Space,” voL vi.
;
“ Note

on the Correlation of Two Planes,” vol. viii.
;
London

Math. Soc. Proceedings). The book closes with a full

historical and bibliographical list in the form of notes to
the several chapters.

LETTERS TO THE EDITOR
[The Editor does not hold himselfresponsiblefor opinions expressed

by his correspondents . Neither can he undertake to return
,
or

to correspond with the writers o/t rejected manuscripts. No
notice is taken of anonymous communications.]

[The Editor urgently requests correspondents to keep their letters as
short as possible. Thepressureon his space is so great that it

is impossible otherwise to ensure the appearance even oj com«

munications containing interesting and novelfacts.]

The Spectrum of Hartwig’s Comet
The spectrum of this comet was examined here on the evening

of October 7 with a spectroscope having a single prism of 45
0
,

and was found to consist of three bright bands and a continuous
spectrum corresponding to the nucleus. The middle and brightest

band was compared with the band at W.L. 5198 in the spectrum
of a vacuum tube containing alcohol vapour, and three micro-
meter measures gave the position of the less refrangible edge of

the comet band at W.L. 5x84, 5215, and 520a tenth metres

respectively. The breadth of the band was about 40 tenth

metres. These measures would indicate that the principal

comet-band is coincident with the band at W.L. 5198 of the

vacuum-tube spectrum of carbon-compounds, and not with that

of the Bunsen-name at W.L. 5165. The observations however
were made under unfavourable circumstances, the comet being
low, and involved in haze and cloud. The positions of theother
two bands were not determined, W. H. M. Christie -

Royal Observatory, Greenwich, October 11

Wire Torsion

I hope you will allow me to seek information, through your
aid, on a subject which is perplexing me a good deal at present
I am engaged in studying a gravimeter designed by the late

J. Allan Broun, in which gravity is balanced by the torsion of a
single wire ; or is intended to be so. As the fiwetion of the
instrument depends largely on the law of torsion in wires, I have
been making experiments to satisfy myself on some points. It

is in the results of one of these that I have met witn my diffi-

culty. I was using thin brass wire (diam *02), and after stretching

it till it broke, twice, I supposed it to be at or near its maximum
elasticity, and proceeded to use it in the intended way. At each
end of a 6-foot plank I inserted into the edge a 2-inch screw.
The wire was fastened upon these so as to get a strain by ttarafag
them. The wire was in two pieces, attached to opposite tides of
a ring in the middle. By turning this ring the two wires were
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severally twisted in opposite directions. A straight thick wire

passed through the ring, the weight of which afforded a ready

means of varying the force necessary to balance the torsion

of the wire. My first object was to prove that the force of

the latter was, at any rate to some considerable extent, inde-

pendent of the tension. Suppose that with this arrangement,

the wire being horizontal, a balance has been effected when the

Ting has been turned about the wire as an axis three or four

times. What will happen when the wire is further strained ? I

think it would be a natural expectation (apart from special

knowledge) that the weight will rise; on the other hand, a

knowledge of the law oftorsion teaches (?) that there is no increase

of the force sustaining the weight, which therefore will not rise.

But who would suppose that, on the contrary, it would sink?

Such, nevertheless, is what takes place. I continued increasing

the strain, and the weight continued to sink. I had to go on
lessening the weight again and again (by shifting the balancing

cross-rod), in order to restore the horizontally of the ring
;
until

at last there was scarcely any force of torsion left 1 To repeat the

experiment of cour.se the ring had to receive three or four fresh

turns. I did so several times, always continuing, as I thought,

to increase the strain. All the time the wire was absorbing the

torsion, and did not break. 1 then thought to try the effect of a

high initial torsion. But I did not seem to get any such by
turning the ring more than five or six times. 1 then thought to

see how much twisting the wire would bear. Expecting it

every instant to break, 1 counted up to 100 half turns. By this

time the wire was quite slack! I added another hundred half

turns. The wire was now half an inch longer, without any strain

having been kept on it except just enough to keep it straight. I

went on twisting. At 218 one wire broke. The other then had
only sixteen hall-turns of twist in it, out of the 230 or more
received. I afterwards went on twisting, mending each time
that the wire broke, till the twist (quite visible under the micro-
scope) amounted to sixteen turns per inch. The length kept on
increasing. After breaking, the wire always untwisted one turn
in four inches.

I feel myself here in presence of laws of which I know
nothing; and my object in writing this short experience is to

ascertain whether it is sufficiently in accord with what is known
to cause no surprise to any one but myself. In tliat case I

shall be greatly obliged to -any one who will tell me where I

can learn all about it. J. IIerschel
Collingwood, October 4

I forgot to say that in no case did slackening of the strain

reverse the sinking of the weight due to increase of strain.

The Magnetic Storm

Bv the mail just arrived from Australia I have received copies

of the photographic traces produced by the declination magneto-
graph at the Melbourne Observatory during the magnetic storm
of August 12 to 14, kindly forwarded by Mr. Ellery, the Govern-
ment astronomer there.

A comparison of these curves with those from the Kew
instrument for the same period shows that the disturbance
commenced and ended at both places at the same time.

It is not easy however to trace much similarity in the two sets

of curves, as the individual excursions of the magnet east and
west of the normal position which form the record of the mag-
netic storm, cannot be at all times follow ed in both curves, but
the periods of greater disturbance seem to have been simulta-
neous. For example, the commencement of the disturbance
was well marked at August nd. 8h. 10m. p.m. at Melbourne,
which corresponds to nd. ioh. 33m. a.m. G.M.T., whilst here
(vide Mr. Ellis's letter in Nature, volxxii. p, 361) it commenced
at ioh. 30m. a.m.

; then again the large deviation to the eastward
noted in the Rev. S. J. Perry's Tetter in Nature, which
occurred here between I2d. nh. 30m. a.m. and xah. 30m.
p.m., seems to have had its effect, as a movement of the needle
at Melbourne to the westward between X2d. oh. 15m, p.m. and
ioh. 30m. p.m. The maximum deflection which exceeded the
limits of registration of the instrument, I estimate to have taken
p.ace at 10 p.m. The corresponding G.M, times for the above

fit 38m. a.m., i2h. 53m. p.m., and I 2h. 23m, p.m.

;

deflectl°n recorded here seems to have been at
12b. 25m, p.m.

con»i<kred to have died out at
4d. 8h. a.m. and at Melbourne at about

I4d. 7b. a.m., but there is no veiy distinctive movement which
would enable us to flr this limit with accuracy.

These interesting comparisons are extremely satisfactory, for

it is but recently that the Government of Victoria was consider-

ing the advisability of discontinuing the system of photographic

registration of the magnetometers at Melbourne, and consulted

the Kew Committee upon the subject.

A circular was accordingly issued to the leading physicists of

Europe, and their replies being almost unanimously in favour ot

the continuance of the recording system, the Government erected

a new magnetic observatory, and decided upon carrying on the

work.
Mr. Ellery has also forwarded a month's curves for the purpose

of assisting in the international comparison of magnetograms
now being prosecuted by the Kew Committee.
The preliminary results of their investigations have been

already indicated by Prof. Adams in his recent speech at

Swansea (Nature, vol. xxii. p. 416). G. M. Whittle
Kew Observatory, October 2

Coral Reefs and Islands

I have been greatly interested in Mr. John Murray's paper os
coral reefs and islands published in Nature, vol. xxii. p* 351.
I hope you will allow me space to draw scientific attention to the

fact that as early as 1857 1 published a paper on the Formatios
of the Peninsula and Keys of Florida {Am. your. vol. xxiii, p.

46), in which I maintain that the theory of Darwin, although sc

beautifully (as I thought) explaining the phenomena of the

Pacific reefs, whollyfails to explain those ofthe Florida coast

.

In 1851 I spent the months of January and February on the

Keys of Florida, assisting Prof. Louis Agassiz in his investiga-

tions on the growth of reefs and formation of keys in this region.

An abstract of these investigations and their results was publlihcc
in the Report of the United States Coast Survey for 1851, p
145 et seqy-

In this report Agassiz shows that the Keys and nearly th<

whole Peninsula of Florida have been formed by the growth o
successive reefs, one beyond the other from north toward th<

south. In my paper above alluded to, and also in my “ Element
of Geology," p. 152, I state further, that the reefs of Florida, il

we accept Darwin^ theory, are entirely peculiar. For according

to Darwin barrier-reefs are formed only by subsidence
,
while 01

the Florida coast we have well-marked barriers with channel
10-40 metres wide where there cannot be any subsidence, foi

continuous increase of land is inconsistent with subsidence
Again, according to Darwin barriers and atolls always show a

loss of land, only a small portion of which Is recovered by cora
and wave agency ; while on the Florida coast, on the contrary

there has been a continuous growth of the Peninsula by cora

accretion, until a very large area, viz., about 20,000 square miles
has been added.

I have attributed the formation of successive reefs from nortl

toward the south to the successive formation of the depth-condi
tion necessary for coral growth ; and this latter, in the absence

of any evidence of elevation, to the steady building up by sedi

mentary deposit, and extension southward, of a submarine banl
within the deep curve of the Gulf Stream. The formation ol

barriers instead of fringes on a coast which has certainly no
subsided—for continuous land-growth negatives the idea of sub
sidence—I attribute to the shallowness and muddiness of th<

bottom along this coast. Only at a distance of twenty to fort]

miles, where the depth of twenty fathoms is reached, and where
therefore, the bottom is no longer chafed bv the waves, the con
ditioos necessary for coral growth would be found, and here 1

line of reefs would be formed, limited on one side by the deptl

and on the other by the muddiness of the water.

In brief then, according to my view, the Peninsula and Key:

of Florida were formed by the co-operation of several agents

x. The Gulf Stream building up ana extending a submarine banl
within its loop. 2. Corals fcsiiding successive barriers on tto

bank as the latter was pushed farther and farther southward
3. Waves beating the reefs into lines of islands. 4. Dibrit ten
the reefs and keys on the one side and the already formed main
land on the other fillingup the successive channels and converting

them first into swamps and finally into dry land.

Whether this view is true in all its parts or not, there can to

* THU report has been recently published in fUU M one of the memoir
of the Harvard Museum of Comparative Anatomy, but I have not ye
seen it.
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no doubt that the southern coast of Florida affords exceptional

advantages for the successful study of the formation of coral

reefs, Joseph LeConte
Berkeley, California, September 18

Geological Climate*

The dilemma, into which Dr. Houghton thnuts the rigid

uniformltarian school is one which was enlarged upon some
years since, when reef-building corals were asserted, upon the

evidence afforded by fossils, to have existed during the Miocene

and Oligocene ages in seas where Tasmania now exists in the

south and Hampshire in the north. There are no instances of

large masses of reef-building corals in corresponding latitudes at

the present day, and the range of these surface-living, high-

temperature-requiring zoophytes is well known.
Uniformitarians may take comfort, however, and slip under

the horns which Dr. Houghton so ably presents for their trans-

fixment Where I now write, on the Bagshot sands and gravels

of Cooper's Hill, facing the cold north with, a touch of the east,

there is a patch of bamboo canes in full leaf. They were in

full leaf at this time last year. The plant survived out of doors
the extreme frost and fogs of last winter and other evidences of
a temperate climate, and it has been in beautiful leaf all this

summer.
Now everybody knows that in torrid India the bamboo grows.

Therefore if the palaeontologist of the year A.D. 18800 should
dig up the Cooper’s Hill stalks and leaves, and should have the
opportunity of examining in some future Kew the bamboos of
the hot Darts of the earth, he would logically, geologically,

paleontologically, but somehow unreasonably, come to the con-
clusion that Cooper's Hill and India enjoyed corresponding and
intensely tropical climates in 1880, during the geological age
when the earth's polar axis was certainly inclined nearly 234° to

the plane of the ecliptic. F. Martin Duncan
Royal Engineering College, Cooper's Hill, Staines, October 9

*

The Yang-tse, the Yellow River, and the Pel-ho

I have been much interested in the paper on the above rivers,

published in Nature, vol. mu. p, 486. To the extent of the

writer's personal observations the calculations appear to have
been careful and accurate, and as near the truth as the observa-

vatlons of a single year are likely to be. A reference to Sir

Charles Hartley’s observations of the Danube, extending over

ten years, shows that the mean maximum discharge of that river

for one year exceeded the minimum by 3 to 1.

It is however to the use of one observation of the Yellow River

made in 1792 by Sir Geo. Staunton that I feel compelled to

enter a protest, firstly, because one observation is misleading in

drawing general inferences, and, secondly, is especially to be
suspected when it is at variance with other well authenticated

examples.
According to the writer of the paper, the mean discharge of

the Yang-tse is 770,397 cubic feet per second, carrying to the
sea 6,428,800,000 cubic feet of sediment per year, but the Yellow
River having only a mean discharge of 116,000 cubic feet per
second delivers, according to Sir George Staunton, 1 7, 520,000,000

Cubic feet ofsediment per year into the Gulf of Fe*CniJi. With
Dominie Sampson we may well exclaim '* prodigious 1 " It has

struck me as an explanation of this anomaly that Sir George
Staunton probably measured the deposit from "the gallon and
three-quarters " of the Yellow River water as wet mud.

If so thU will at once account for the excessive amount of it.

The deposit of Nile mud in the reservoirs of the Cairo water-

works often amounts to 1 inch in 10 feet of water, 1 or part

of the bulk. Dr. Letheby’s analyses show that in August the

proportion by weight of sediment (dried) being the maximum of

the year, in Nile water is T
1

: thus taking the specific gravity

of. the dry mud at 1 '9, the measurement or the wet deposit by
bulk exceeds the dry about xoj times.

If the 80 grains to the pint of the Yellow River water be
divided by 10$, we arrive at between 7 and 8 grains per pint of

diy sediment, corresponding closely with the proportion given

by the writer for the Pei-ho and Yang-tse.

I would also point out that the discharge of the River Plate

as given in the table is not the mean, which has not yet been

* * “If liiKrnmin Deltas.*’ Edin. Review, January, 1877.
• “Egyptian Irrigation." Second Report, January, 1876. By John

Fowler, ejfeinoer to the Khedive.

ascertained, but the dry veatherflow.
1 Still another little error,

for which the writer is in no way responsible* being a quotation
from Huxley’s 11 Physiography. The discharge of sediment by
the Thames is a calculation by Prof, Geikie on an hypothesis, not
on observation

; and instead of r,865,000 should lie 18,650,000
—this printer’s error has been copied from Geikie's original
paper by writer after writer without discovery.

I should feel obliged if the writer would explain why the
surface-current of the Yang-tse and Pei-ho should vary so in
velocity with the same average depth of water. It seems
aHomalous. T. Mellard Reade

Blundellsanda, Liverpool

Miller’s Elements of Chemistry—Part III. Organic
Chemistry

In his notice of the new edition of this work, by Mr. Groves
and myself, which appears in Nature, vol. xxii. p. 530, Mr.
Muir refers to an obvious omission at p. 933. May I request

those who possess the book to insert at the top of tne page the

words u Probably, however, the most weighty objection that can
be raised to the "

. . . Although in the revise, by some strange

mischance this line has been dropped in printing off.

Henry E. Armstrong

Swiss Ch&lets

Identical suggestions to those of Mr. George Henslow with
regard to the connection in descent of modern Swiss ch&lets with
ancient pile lake-dwellings wiJl be found expressed in Dr. J. J.
Wild’s “At Anchor" (Marcus Ward and Co.), p. 106, and with
some detail in my “Notes by a Naturalist on the Challenger "

(Macmillan and Co.), p. 399. Dr. Wild, who is a native of
Switzerland, and 1 arrived at the same conclusions independently,
as we only found out on reading one another's books, from the

study of the modern pile dwellings of the Malay Archipelago
during the voyage of the Challenger, and we both amongst other
conclusions identified the 1 alcony of the chalet with the ancient
platform, as does Mr. Henslow. H. N. Moseley
New Univertity Club, St. James's Street, S.W.

Spectre of the Brocken at Home
Having occasion ten days ago to go into my garden about

half post ten o’clock at night 1 fonnd there was a thick white
fog, throngh which, however, a star could be seen here and
there. I had an ordinary bedroom candlestick in my hand with
the candle lighted, in order to find the object I wanted. To my
great surprise I found that the lighted candle projected a fantastic

image of myself on the fog, the shadow being about twelve feet

high, and of an oddly distorted character, just as the spectre of
the Brocken is said to be. It is of course usual on going into

the open air to use a lantern with a solid back for any fight that

may be wanted, and with this, of course, such a shadow would
not be seen ; but in this charmingly foggy valley of the Thames,
and in these days of “Physics without Apparatus," the effect I

saw can probably be seen only too often. May not the gigantic

spirits of the Ossianic heroes, whose form is composed of mist,

through which the stars can be seen, be derived from the fantastic

images thrown upon the mountain fogs from the camp fires of
the ancient Gaels ? In a land where mists abound a superstitious

people might very readily come to consider a mocking cloud-
spectre to be supernatural, though it was really their own image
magnified. If it be true that m our earlier stages of develop-
ment we resemble more nearly the past forms of lire and thought,
I may mention in this connection that, thinking to amuse a little

child of three, I threw a magnified shadow of her on the wall
with a candle, and then, by moving it in the usual way, made the
figure suddenly small. Instead of the changing shadow giving
the pleasure intended, the child was terrified, as the warriors of
Morven may have been when they saw their shadows on the
clouds. j. Innbs Rogers

Putney, October 8

Ice under Pressure

There is a point in Dr. Camelley's letter (Nature, vol. xxiJ.

P* 435) which I have been hoping to see cleared up by sub-
sequent letters. He says, "In order to convert a solid into r

x Report by Junes Bateman, C.B,
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liquid the pressure must be above a certain point,” and goes on

to describe some experiments with ice, implying that ice is in

this respect a typical substance.
^

Now our text-books speak of

the behaviour of water in freezing and melting as exceptional.

For instance, Prof. Balfour Stewart says (“Heat,” p. 89) : “If
a substance expands in congelation, its melting-point is lowered

by pressure, but if a substance contracts in congelation, its

melting-point is raised by pressure.” And (p. 91) :
41 Bunsen

found that the melting-points of paraffin and spermaceti, both
of which contract when freezing, were raised by the application

of pressure.”

I)o the new results tend to overthrow the generally received

opinions on the subject? oris there some way of reconciling

these seeming contradictions ?

I have more interest in these matters than know ledge of them,

and must apologise if T am asking a question which I ought to

have been able to answer. C. A. M.
October 2

Mr. Haddon’s Marine-Zoology Class

Owing to misconceptions which have arisen from the notice

in Nature, vul. xxii. p. 517, relative t.> my marine-zooloiry

class, J should like to state that this class was formed solely for

the purpose of the practical study of marine zoology, and without

any idea, of founding a zoological station. 1 would also like to

take this opportunity of acknowledging my great indebtedness

to Prof, llohm’s magnificent institution at Naples.

Zoological Museum, Cambridge Alfred C. TIaddon

Landslips

I READ with great interest the article on landslips in NATURE,
vol. xxii. p. 505. It is no doubt familiar to many that the salt

districts of Cheshire, in the neighbourhood-, of Northwich and
Winsford, are subject to landslips of a peculiar kind. The beds
of rock salt occupying the posbion of the Triassic salt lakes arc

the centre of an extensive underground drainage. The fresh

water on reaching the salt proceeds to dbsolve it and becomes
brine. This brine is pun ped up and manufactured into white
salt. As the fresh water keeps constantly dissolving and eating

away the solid salt, the superincumbent earths keep sinking,

and on the surface deep farrows, like the dried beds of rivers,

mark the course of the underground waters. At times enormous
masses of earth sink bodily, leaving cavities of a funnel shape.

A short time since a mass of at least 60,000 tons of earth
suddenly disappeared. When these subsidences are near rivers

they become filled with water, and large lakes over 100 acres

in extent have been formed. Although houses are not over-

whelmed they are very frequently destroyed, and this destruction

of property is so serious that the sufferers are now about to

appeal tm Parliament for assistance.

The district of the salt manufacture presents phenomena both
curious and interesting, and is well worth visiting. A fort-

night ago the whole of the water in one of these subsidences of

over five acres in extent disappeared, leaving a chasm or abyss
in many places forty or fifty feet deep. The action of water on
soluble rocks can be seen here in great perfection.

Brookfield House, Northwich Thos. Ward

LIQUEFACTION OF OZONE
AT a recent meeting of the French Academy, MM.
y** Hautefeuille apd Chappuis announced that they had
liquefied ozone. These chemists have been able to
ozonise oxygen to a greater extent than has hitherto
been done, by passing the silent discharge through the
oxygen at a low temperature. The tube containing
oxygen was immersed in liquid methylic chloride, which
boils at - 23° After being submitted to the electric
discharge for fifteen minutes at this temperature, the
oxygen was conducted into the capillary tube of a

L? 3
,
apparatus, the temperature of which was

maintained at - 23°.

anuearJi
st
^?

kes of pump the gas in the tube
a* Pressure increased the depth ofcolour likewise increased, untdunder a pressure of several

atmospheres the ozonised oxygen appeared darlcTndigo

blue. The pressure was increased to ninety-five atmo-
spheres, and was then suddenly removed, whereupon a

mist, indicating liquefaction, appeared in the capillary

tube.

The stability of a mixture of oxygen and ozone rich in

ozone appears to be chiefly dependent on the tempera-

ture. If such a mixture be rapidly compressed at ordi-

nary temperatures, a considerable amount of heat is

evolved and the gas explodes.

Ozone, say MM. Hautefeuille and Chappuis, is therefore

to be placed in the category of explosive gases.

Berthelot has shown that the transformation of oxygen
into ozone is attended with absorption of heat : the

stability of products of endothermic reactions is as a
rule increased by decreasing temperature.

Ozone is much more easily liquefied than' oxygen ; the

latter must be compressed under 300 atmospheres at

about the temperature of — 29
0

before sudden removal
of pressure succeeds in producing liquefaction.

Wc have thus the existence through a large range of

temperature and pressure of two allotropic forms of the

same element
;

each with distinctly marked chemical
and physical properties. We know that the molecule of

oxygen has a simpler structure than that of ozone ; the

substance of simpler molecular structure is capable of

existing through a much more extended range of tem-
perature and pressure than that of more complex struc-

ture. Under special physical conditions it seems possible

that new allotropic modifications of various elements
might ba produced.
The marked differences in colour, and in temperature

of liquefaction, between oxygen and ozone, furnish

another illustration of the close connection which exists

between the “ chemical structure ” and physical properties

of substances; a different " linking,’
7 even of similar

atoms, being evidently associated with distinctly different

physical properties. #

MM. Hautefeuille and Chappuis will doubtless soon be
able to furnish more details of the properties of this

most interesting substance, liquid ozone. M. M. P. M.

THE UNIVERSITY OF NEW ZEALAND

THE University of New Zealand, with which, since

1874, the University of Otago has been affiliated,

has, we are glad to find, adopted a quite modern schedule

of subjects for its degree of B.A.
The subjects of examination for the B.A. degree are

I. Greek Language and Literature. 2. Latin Language
and Literature. 3. English Language and Literature. 4«

Modern Languages and Literature. 5. General Histord
and Political Economy. 6. Jurisprudence and Constitu
tional History. 7. Mathematics. 8. Physical Science]

any two of the following branches : (a) Sound and Light]

(b) Heat and Radiant Heat, (c) Electricity and Magnetism,
(a) Astronomy and Meteorology. 9. Chemistry. 10.

Natural Science, any one of the following branches : («!

Geology and Mineralogy, (b) Zoology, (c) Anatomy and

Physiology, (d) Botany, u. Mental Science. No candi-

date shall be approved by the examiners unless he shows
competent knowledge of at least five of the above subjects

of examination, of which two must be Latin and MatheJ

xnatics. The examination may be passed in' two sections*

Either two or three subjects of examination, one of

which must be either Latin .or mathematics, snail con-

stitute the first section,-which may be taken at the end of

the second or any subsequent year, and the retw&mg
subjects shall constitute thesecond section, which be

taken at the end of the third or any year

;

or, at the option of the.candidate, all the .suWects may be

taken together at the end of the third or any subsequent

year.

In this curriculum the physical and natural sciences
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seem to have a fair share allotted to them, and the same
is also the case in the courses for the senior scholarships

and honours—which latter cannot be competed for until

the end of one year after the candidate takes his B.A.

degree, A Bachelor of Arts obtaining honours can have

his M.A, degree without special examination
;

all others

have to pass an M.A. examination.

It is probable that for some time to come there will be

great differences of opinion as to how the natural sciences

should be taught and examined in in our universities.

Some incline to limit the courses in botany and zoology,

and to require a good sound knowledge of the prescribed

work ; others imagine that the effect of limiting a course

is to produce a specialist, which, they argue, is to spoil a

student; but the mean appears to us to be not so hard to

find. A sound general knowledge of development and of

physiology might certainly be demanded of all students,

and the field of biology being too large for any human
being to work over

?
the student might, as to details of

structure, &c., be limited to the study of some defined

class. It is in this direction evidently that Prof. Hutton
has framed the schedule of zoology and botany, a

schedule which, while we acknowledge it to be excellent

from a general point of view, is, we are firmly persuaded,
longer and more profound than is expedient in a new
country, where the teaching power is not great. We are

fully aware that there is a tendency in clasbical and
mathematical teachers to believe that the study of natural

science is something quite easy ; but those able to judge
have long agreed that not only does this study call for all

the best talents, but that the student too often approaches
it long after the impressionable period of his life : a little

Latin, perhaps less Greek, a schoolboy knows ;
arithmetic,

algebra, and geometry he is fairly familiar with
;
but the

natural sciences and the how he lives, moves, and has his

being, of these he is fain to exclaim, But who arc ye ?

The professors of natural science must bide their time ;

it is no doubt coning, for biology is now somewhat
taught in our schools, and may be will be taught on the

mothers knee; but in the meanwhile let them not exact

too much from candidates for B.A. degrees or honours
;

let them progress surely, even though they be accused of

progressing slowly. As to the New Zealand University,

we shall follow its progress with pleasure, and trust it

may soon fulfil the great expectations that we have of it.

DOCTORED WINES
'T'HE French Government have just passed a most

salutary measure, which will have for effect the
diminution, if not the complete suppression, of the pro-
cess known as pldtrage^ now become an almost constant
custom through most of the wine districts of France, and
which, from having at first been performed on a very
moderate scale, has lately enormously increased, till .it

has developed into a crying abuse. The pldtrage is

carried on during the fermentation, and consists in merely
sprinkling the grapes, as successive baskets of them are

emptied into the fermentation vats, with plaster of Paris

—calcium sulphate— (French pldtre), mineralogically

known as gypsum, or selenite, in fine powder. Now the

grajpe-juice contains several salts of potash, among
which the most abundant are the tartrate and bi-tartrate,

and these decompose when placed in contact with the

calcium sulphate, forming calcium tartrate—an insoluble

salt—and potassium sulphate.

In the case of potassium bi-tartrate, potassium bi-sul-

phatc is formed. Now besides the salts of potash above
named, the juice of the grape contains grape-sugar, a
nitrogenous fermenting principle and an astringent prin-

ciple—to which latter new red wines owe much of their

harshness—and also a red colouring-matter, with which
th» astringent principle is intimately associated* The
fermentation splits up the grape-sugar, as it is well

known, into carbonic acid, which escapes with efferves-

cence, and alcohol, which remains dissolved. In pure
undoctored wines, in proportion to the development of
alcoholic strength, and as the wine by age tends to
become more acid, potassium bi-tartrate separates as a
crystalline precipitate, forming the chief constituent of
the deposit in the casks known as lees, or, when it forms
in bottled wines, as the crust.

Now the astringent principle which in the red grape is,

as we have explained, intimately combined with the
colouring-matter, seems to be held more or less in solu-
tion by the tartrates, and as these subside with age the
wine grows less harsh, losing at the same time much of
its colour, and is said to ripen or grow mellow. As the
astringent principle however disappears, the wine, if it

be one of the weaker French wines, tends to run to the
acetous fermentation, and this is why we frequently find

a wine become sour and unpalatable shortly after it has
mellowed with age and arrived at its maximum of perfec-

tion. Many a bin of valuable claret or Burgundy has
thus suddenly surprised and disappointed its possessor,

changing in the short space of a tew months from fine

mellow wine to undrinkable vinegar.

Now, as stated above, calcium sulphate {pldtre)

dccompDses the potassium tartrates, anti by withdraw-
ing them and substituting the potassium sulphate,

tends to prevent much of the colouring and astringent

matter from passing into solution, so that this so-called

pldtrage is nothing more than a means employed by
the Bordelais and Burgundians for giving to their wines
a fictitious effect of age, and they naturally defend a prac-
tice which enables them to bring their wines sooner into

the market, economising their outlay in casks,and diminish-

ing the chances of loss entailed by keeping a large stock

of wine on hand. Further the process lends itself to fraud,

permitting the wine merchants of Bordeaux and Bur-
gundy to import the strong harsh wines of the north of

Spain and the south-east of France, which, when blended
with the small, poorer wines of the hill-districts of their

own country, and then being pldtrh (that is agitated

with powdered calcium sulphate), become mild and palat-

able. Thousands of hogsheads of wines thus blended
and doctored are annually sold, and too often at the high
rates commanded by pure vintage wines. Under the
provisions of the new act no wine is allowed to be
brought into commerce if it contains over two grammes
of potassium sulphate per litre. Even this proportion is

too large, pldtrage should be entirely prohibited; but
when we consider that wines are now often sold with
five or six grammes of this salt to the litre, it was time
indeed that some measures should be taken. The
merchants defend themselves on the basis of the practice

being innocuous, and that while it promotes the keeping
qualities of the wine, even four grammes of potassium
sulphate could do no harm. It is the greatest pmibfe
mistake to fancy that pldtrage makes wine keep ; for, no
the contrary, it withdraws from it the astringent principle,

a most potent means of its preservation. Fora Bordeaux
merchant to contend that forty grains of potassium sul-

phate to the pint of wine is not or cannot be unwholesome^
is a thesis which may be agreeable to his pocket, but
certainly ought to be discouraged, for, to say the least! It

would surely be prejudicial to the stomachs of delicate or
dyspeptic consumers. Not very many years since a*case
occurred of actual death by poisoning from the admini-
stration of a comparatively small dose of potassium "sul-

phate, and this salt is well known, in medk&nerijg a
drastic and dangerous purgative. We should t11** be
most sincerely grateful to the French Minister of ’Com-
merce for the prudent forethought with which 'her has
protected the consumers of French wines from a pxwptice
which had grown into a crying abuse, and 'fstgMigg us
one more guarantee for the purity of those urines, justly
ranked as the most esteemed that the world produces.
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MULTIPLE SPECTRA *

III.

I
HAVE endeavoured to show in the previous articles

that there are many facts which justify the conclusion
that the same elementapr substance in a state of purity
can under different conditions give us spectra different in
kind To those spectra to which special reference is now
made the names of timed and fluted have been given to
mark their chief point of difference, which is that in
lined spectra we deal with lines distributed irregularly
over the spectrum ; while in fluted spectra we deal with
rythmical systems*

This was the first point, and I showed that the idea was
suggested that the lined and fluted spectra, though pro-
duced by the same substance, were produced by that
substance in a different molecular condition.

I have pointed out that both in lined and fluted spectra
taken separately there was evidence of still further com-
plication, that is, that a complete lined spectrum of a
substance and a complete fluted spectrum of a substance,
was the result of the vibration not of one kind of molecule
only, but probably of several.

So that in this view we have to imagine a senes, in
some cases a long series, of molecular simplifications
brought about by the action of heat, and ascribe the
spectral changes to these simplifications.
To understand my contention, and one objection which

has been taken to it, in the clearest way, let us suppose
that there is a substance which gives us, under different
conditions, three spectra, which we will term a, b> and c.

My view is that these spectra are produced by three
distinct molecular groupings brought about by successive
dissociations. On the other hand, it is objected that they
are produced by one and the same molecule struck, as a
bell might be struck, in different ways by the heat waves
or the electric current passing among the molecules.

In my memoir entitled “ Discussion of the Working
Hypothesis that the so-called Elements are Compound
Bodies,” I remarked as follows :

—

“ I was careful at the verycommencement of this paper to
point out that the conclusions I have advanced are based
upon the analogies furnished by those bodies which, by
common consent and beyond cavil and discussion, are
compound bodies. Indeed, had I not been careful to
urge this point, the remark might have been made that
the various changes in the spectra to which I shall draw
attention are not the results of successive dissociations,
but are effects due to putting the same mass into different
kinds of vibration or of producing the vibration in dif-

ferent ways. Thus the many high notes, both true and
false, which can be produced out of a bell with or without
its fundamental one, might have been put forward as
analogous with those spectral lines which are produced
at different degrees of temperature with or without the
line, due to each substance when vibrating visibly with
the lowest temperature. To this argument, however, if
it it were brought forward, the reply would be that it
proves too much. If it demonstrates that the h hydrogen
line in the sun is produced by the same molecular group-
ing of hydrogen as that which gives us two green lines
only when the weakest possible spark is taken in hydro-
gen inclosed in a large glass globe, it also proves that
calcium is identical with its salts. For we can get the
spectrum of any of the salts alone without its common
Base, calcium, as we can get the green lines of hydrogen
without the red one.

8ubmit, therefore, that the argument founded on the
of a soun^ing body, such as a bell, cannot be

SI2SlL.
by

j
a
?yJ

,

?
ne wh

? Sieves in the existence of any
bodies nt ail, because there is no spectroscopic

nosed
acknowledged compounds and the sup-

P° entary bodies. The spectroscopic differences
1 Continued from p. 31a

between calcium itself at different temperatures is, ai I

shall show, as great as when we pass from known com-
pounds of calcium to calcium itself. There is a perfect
continuity of phenomena from one end of the scale of
temperature to the other.”

Not only is what may be termed the bell hypothesis
opposed to the law of continuity, as I endeavoured to
snow in the last paragraphs quoted, but it appears never
to have struck tne objectors that it is also opposed to
the theory of exchanges as it is generally enunciated,
on which the whole of our supposed knowledge of
extra-terrestrial matter depends. If vapours, when rela-

tively cool, do not absorb the same wave-lengths which
they give out when relatively hot, what becomes of some
of the most noted exploits of our nineteenth-century
science ?

Take the case of sodium. Three distinct spectra have
been mapped for it. There is first the yellow line seen
in a Bunsen flame, then the green line seen alone in
a vacuum tube when the vapour is illuminated by an
electric glow, and again there is the fluted absorption
spectrum, without any lines, seen when sodium is gently
heated in hydrogen in a glass tube. If we have here

I the same molecule agitated in different ways, I ask which
is the true spectrum of sodium ? And what right have
we to say that sodium exists in the sun because the
yellow line is represented ? Why do we not rather say
that sodium does not exist in the sun because the fluted

spectrum is not represented.
It is not necessary to enlarge upon this point because

the difficulty in which the theory of exchanges is thus
landed is obvious, while, if we acknowledge different
molecular groupings in the vapours of the same chemical
substance, and apply the theory of exchanges to each
grouping, then the teachings of that theory become more
numerous and important than before.

It is of course of the highest importance to see
whether there is any experimentum cruets—any mode of
inquiry—by which the theory can ife settled one way or
the other.

I submit that the results of experiments based on the
following considerations ought to be accepted as throwing
light on the question.

1. At different temperatures the brilliancy of the spectral
lines of the same substances as ordinarily observed
changes enormously. See if these changes can be pro-
duced at the same temperature by employing those experi-
mental conditions which will be most likely to bring about
different molecular conditions if such exist.

2. At a low temperature some substances give us few lines

while at a high one they give U3 many. Vapours, there-
fore, already glowing with few lines at alow temperature,
say in a flame, should give us all their lines when the
vapour is suddenly subjected to a high one, say by the
passage of a high tension spark. On the bell hypothesis
the spectrum should change with the mode of striking.

On the dissociation hypothesis this should only happen
for the lines of those molecular groupings which arsfrom
other considerations held to be more simple. If the flame
has brought the substance to its lowest state, the passage
of the most powerful spark should not cause the flame
spectrum to vary.

Now what are the “other considerations” above re-

ferred to ? This necessitates a slight digression.

In the PhiL Trans. for 1873* I gave an historical

account, showing how, when a light source such as a spark
or an electric arc is made to throw its image on the slit of a
spectroscope, the lines had been seen of different lengths,
and I also showed by means of photographs how very
definite these phenomena were. It was afterwards de-

monstrated that for equal temperatures chemical com-
bination or mechanical mixture gradually reduced the

1 Phil. Trans., 1873, p. *54»
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spectrum by subtracting the shortest lines, and leaving

'

<5n the hypothesis that the elements were truly ele-

mentary, the explanation generally given and accepted

was that the short lines were produced by a more complex

vibration imparted to the “ atom n in the region of greatest

electrical excitement, and that these vibrations were

obliterated, or prevented from arising, by coolmg or

admixture with dissimilar
“ atoms.”

Subsequent work, however, has shown 1 that of these

short lines some are common to two or more spectra.

These lines 1 have called basic. Among the short lines,

then, we have some which are basic, and some which are

not.

The different behaviour of these basic lines seemed,

therefore, to suggest that not all of the short lines of
spectra were

,
in reality

,
true products ofhigh temperature.

That some would be thus produced and would therefore

be common to two or more spectra we could understand

by appealing to Newton’s rule: “ Causas rerum natu-

raliura non plures admitti debere quam quae et verae sint

et earum phaenomenis explicandis sufficiant,” and imagin-

ing a higher dissociation. It became,however, necessary

to see if the others would also be accounted for.

Now if not all but only some of the short lines are

products of high temperature, we are bound to think that

the others are remnants of the spectra of those molecular
groupings first to disappear on the application of heat.

At any particular heat-level, then, some of the short

lines may be due to the vibrations of molecular groupings

produced with difficulty by the temperature employed,

while others may represent the fading out of the vibrations

of other molecular groupings produced on the first appli-

cation of the heat.

In the line of reasoning which I advanced a year ago,*

both these results are anticipated, and are easily explained.

Slightly varying Fig. 2 of that paper, we may imagine

furnace A to represent the temperature of the jar spark,

B that of the Bunsen burner, and C a temperature lower

than that of the Bunsen burner (Fig. 1).

ft ft d 1

Fig. z.—A. Highest temperature. C. Lowest temperature.

Then in the light of the paper the lines b and c would be
truly produced by the action of the highest temperature, c
would be short and might be basic, while of the line3 h
and m

,
m would be short and could not be basic, because

it is a remnant of the spectrum of a lower temperature.

So much then by way of explanation
; it is clear that to

make this reasoning valid we must show that the spark,
or better still the arc, provides us with a summation of
the spectra of various molecular groupings into which the
solid metal which we use as poles is successively broken up
by the action of heat
We are not limited to solid metals ; we may use their

salts. In this case it is shown in the paper before referred
to 3 that in very many cases the spectrum is one much
less rich in lines.

The experimental work has followed two distinct lines.

I shall refer somewhat in detail to the results obtained
along each. The first relates to the extraordinary and
beautiful phenomena and changes observed in the spectra

1 Proc. R.S^ rol. xxvlu. p. 110. 8 Prvc. R.S., ml xxriii. p. xfia.
3 Phil. Ttmu., *873, p, 358.

of vapours of the elementary bodies when volatilised at

different temperatures in vacuum tubes. Many of the

lines thus seen alone and of surpassing brilliancy, are

those seen as short and faint in ordinary methods of

observation, and the circumstances under which they are

seen suggest, if we again apply Newton's rule, that many
of them are produced by complex molecules.

In this case the appeal lies to the phenomena produced
when organic bodies are distilled at varying tempera-
tures

;
the simplest bodies in homologous series are those

volatilised at the lowest temperatures ; so that on sub-
jecting a mixture of two or more liquids to distillation, at

the beginning a large proportion of the more volatile body
comes over, and so on.

The novelty of the method consists in the use of the
luminous electric current as an explorer and not as an
agent for the supply of the vapours under examination

;

that is to say, the vapours are first produced by an exter-

nal source of heat, and are then rendered luminous by
the passage of the current. The length and bore of the

tube therefore control the phenomena to a certain extent

A form of apparatus which I have found to answer
very well is shown in the accompanying woodcut (Fig. 2).

A is the
t
tube or retort containing the metal experi-

mented on m its lower extremity, ana having a platinum

wire sealed into it at a distance of about two inches from
the lower end, the other end being drawn out and con-

nected by a mercury ioint to an ordinary Geissler tube,

which is connected by another mercury joint to the

Sprengel pump C.

Another form of tube which I have used is prepared

by inserting two platinum poles into a piece of combus-
tion tubing sealed at one end, and after inserting the
metal to be experimented on, drawing out the glass

between the platinums to a capillary tube.

I have also tried inserting the platinum pole at the end
of the retort, so that the spark passes from the surface of

the metal, but this arrangement did not answer at alL

Some other modifications have been tried, but the first

form I have described is that which I have found to

answer best, so far as the trials have yet gone.
D is the spectroscope.

E is the lens used for focussing the image of the Geissler

tube on the slit.

F is the spirit lamp for heating the retort.

H is the battery.

K and L are the wires connected with the coil.

In the second cut (Fig. 3) the method of observing the
spectrum of the vapours close to the surface of the metal
is indicated ; the same letters apply, D' being, however, in

this case a direct-vision spectroscope, which was some*-'

times employed for convenience.

For determining the exact positions of the lines in the

spectrum of the vapour in any part of the retort, a larger

spectroscope, with its illuminated scale, was used in the
place of the direct-vision spectroscope.

The secondary wires of the coil were connected, one
with the pole in the upper bulb at b, and the other with
the platinum at A.

b is an ordinary Geissler tube with two bulbs separated
by a capillary tube. The great advantage of this arrange-
ment is that this capillary portion can be used for ascer-
taining what gases or vapours are carried over by the
pump without any interference with the retort, both wires
being connected wilh the Geissler tube. If, for example,
we are working with sodium which contains an impurity
of hydrocarbon, the moment at which it begins or ceases
to come off can be found by examining the spectrum of
this capillapr tube.

I now give an account of the phenomena observed
when we were working with sodium, in order to show the.
kind of phenomena and the changes observed.

After a vacuum has been obtained the retovt h bested
gradually. The pump almost immediately steps dicksag.
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and in a short time becomes nearly full of hydrogen. The
spectrum of the capillary then shows the hydrogen lines

intensely bright. After some time the gas comes off far

te» freely, and an approach to a vacuum is again ob-

tained. Another phenomenon now begins to show itself

:

on passing the current a yellow glow is seen, which

gradually fills the whole space between the pole in the

jetort and the metal ;
its spectrum consists of the lines of

hydrogen and the yellow line of sodium, the red and
green line being both absent until the experiment has gone

on for some time.

As the distillation goes on, the yellow glow increases in

brilliancy, and extends to a greater distance above the

pole, and the red and green lines presently make their

aopearance as very faint lines.

^Theupper boundary rftfa* yellow ns quite sharp, the

lines and fluted spectrum ofhydnsgen appearing above it.

After the yellow glow-giving vapour (which does not

attack the glass) has been visible for some time, the pump
is stopped and the metal heated rnort strongly. On
patting the current a little while afterwards, a very

brilliant leaf-green vapour is seen underlying the yellow

one, and connected with it by a sap-green vapour. The
spectra then visible in the tube at the same time are***-'

Leaf-green ... Green and rod lines of sodium and C of

hydrogen; D absent.

Sap-green Green, red, and yellow sodium lines of

equal brilliancy and C of hydrogen.

Yellow D alone and C.

Bluish-green ... C and F and hydrogen structure.

To observe the green sodium line alone it is nectis&tyj

to point the direct-vision spectroscope just above thw

surface of the metal where the green is strongest Xt id

also necessary to guard against internal reflections fronj

the glass, as this may sometimes cause the D line to WJ
teen by reflection from the'surface* ?

This method of inquiry baa been tried also with potas|

sium, calcium, and some other metals, and ’ with metallic

salts.

With potassium and calcium we get the same inversic

of phenomena, the yellow-green hfces of potassium beingj

FiC. a.—Distillation Apparatus.

seen without the red ; while in the case of calcium the

blue line alone was seen.

The fact that in these experiments we get, as before

mentioned, vapours which at one and the same time

exhibit different colours and different spectra at different

levels in the tube, at once suggests the phenomena of

fractional distillation.

It is also suggested, as a result of the application of

this new method, that in the case of a considerable

number of chemical substances not only the line spectrum
is compound in its origin, as 1 suggested many years ago,

but that a large number of the lines is due to molecular
groupings of considerable complexity, which can be
kept out of the reaction by careful low temperature
distillation.

So much then for one method. Now for the other.
In this I have attempted to gain new evidence in the

required direction by adopting a method of work with a
a Bunsen flame, which Col. Donnelly suggested

1 should use with a spark and an electric arc. This con-

sists in volatilising those substances which give us flame

spectra in a Bunsen flame and passing a strong spark

through the flame, first during the process of volatilisa-

tion, and then after the temperature of the flame has

produced all the simi lifleation it is capable of producing.

The results have been very striking ;
the puwles whidi a

comparison of flame spectra and the Fraunhofer lines has

set us find, I think, a solution ;
while the genesis of spectra

is made much more clear.1

To take an instance, the flame spectrum of sodium

gives us, as its brightest, a yellow line, which is also of

marked importance in the solar spectrum. The flame

spectra oflithium and potassium give us, as their brightest,

lines in the red which have not any representatives among
the Fraunhofer lines, although other lines seen with higher

temperatures are present.
. s

Whence arises this marked difference of behaviour r

1 I allude more especially to the production of i

quartets, ami in all probability into fluting*, and to t

into lines, by increasing the rate of diasociation.

t«, their chance into
‘ tunings
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From the simihuity ofthe flame spectrum to that of the sun volatilisation has been effected without
,
any visible

in one case, and from the dissimilarity in the other, we may effect.
,

j ,

imagine that in the former case—that of sodium—we are Observation and experiment have largely confirm##,

dealing with a body easily broken up, while lithium and these predictions. Using two prisms of 6o° and a high*

potassium are more resistant ;
in other words*, in the case power eyepiece to enfeeble the continuous spectrum of

of sodium, and dealing only with lines recognised generally the densest vapour produced at a high temperature.

as sodium lines, the flame has done the work of dissocia- the green lines, the flutings recorded by Roeooe am
tion as completely as the sun itself. Now it is easy to Schuster, and another coarser system of nudng% ao fay

test this point by tne method now under consideration, for as I know not yet described, are beautifully I aay

if this be so then (1) the chief lines and flutings of largely, and not completely, because the double red lim
sodium should be seen in the flame itself, and (2; the and the lines in the blue have not yet been seen in the

spark should pass through the vapour after complete flame, either with one, two, or four prisma of 6o°, though

Fig. 3.—Powtion of Spectroscope for discovering Vapours close to the Metal.

the lines are seen during volatilisation if a spark be
passed through the flame. Subsequent inquiry may
perhaps show that this is due to the sharp boundary of

the heated region, and to the fact that the lines in question
represent the vibrations of molecular groupings more
complex than those which give us the yellow and green
lines. The visibility of the green lines, which are shorty

in the flame, taken in connection with the fact that they
have been seen alone in a vacuum tube, is enough for

my present purpose.

WILLIAM LASSELL, LLM F.X.S, 1

'T'HE scientific world will receive with deep regret the
L intelligence of the death of this distinguished astro-

nomer. The smaller circle of those who knew Mr. Lassell

personally will deplore the loss of a friend of rare worth.
Mf. Lassell passed away without suffering soon after five

1 Baaed on an obituary notice written by the preient writer for the Tima,

With regard to the second point, the passage from
the heat-level of the flame to that of the spafrk after

volatilisation is complete, produces no visible effect, indi-

cating that in all probability the effects heretoforeascribed

to quantity have been due to the presence of the mole-
cular groupings of greater complexity. The more there is

to dissociate
,
the more time is required to run through the

series
,
and the better thefirst stages are seen .

j, Norman Lockyer
(To be continued,)

o'clock on the morning of Tuesday, October 5, in the
eighty-second year of his age, full of years and .greatly

honoured and respected. *1,

In the words of Sir John Herschel, Mr. Lassell ^ be-
longed to that class of observers who have created their
own instrumental means, who have fek their ow»wants
and supplied them in their own way.” The qualities
which enabled Mr. Lassell to do all this madehimwhat he
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was. The work was the revelation of the man. He felt

precisely where lav the difficulties and wants which met
him in his work, because he was sensitive and sympa-
thetic. He could deal successfully with these difficulties,

and supply these wants, often in a masterly and original

way, because he could think for himself cautiously and
yet boldly. He could work out his conceptions in new
and difficult directions to a successful issue, because the
constancy of his character showed itself here in concen-
tration of thought and perseverance of action. These
qualities, sensitive sympathy, wise prudence, constancy,
were those which pre*eminently characterised him as a
man and a friend.

In die history of science Mr. Lassell's name must rank
with those of Herschel and the late Lord Rosse in con-
nection with that essentially British instrument, the
reflecting telescope, whether we consider the genius and
perseverance displayed in the construction of these in-
struments, or the important discoveries which have
resulted from their use. About 1820 Mr. Lassell, then
in his twenty-first year, began to construct reflecting
telescopes for himself. It is perhaps to circumstances
which Mr. Lassell at the time considered most unfavour-
able that science is indebted for much that Mr. Lassell
has accomplished. At that time he did not possess
sufficient means to enable him to purchase expensive
instruments, and besides “ his business avocations were
such as most men consider of an engrossing nature.” I

The value to him in his subsequent work of the energy
and power of resource which were in this way so strongly
developed in his character at an early age it is difficult to
appraise. His success with the two first instruments
which he attempted simultaneously, a Newtonian of
7-inch diameter and a Gregorian of the same size,

encouraged him to make a Newtonian of 9-inches
aperture. The several mirrors made for this instrument
were of great excellence. The observatory note-books
of the late Mr. Dawes, which are in the writer’s pos-
session, bear record to the delicate tests for figure
to which these mirrors were put on the occasions of
the visits of Mr. Dawes to the observatory of his friend
at Starfield, near Liverpool, where the instrument was
erected.

The instrument may be said to form an epoch in the
history of the reflecting telescope, in consequence of the
successful way in which Mr. Lassell, on a plan of his own,
secured to it the inestimable advantage of the equatorial
movement.
About 1844 Mr. Lassell conceived the bold idea of

constructing a reflector of 2 feet aperture and 20 feet focal
length, to be mounted equatorially on the same principle.
Mr. Lassell spared neither pains nor cost to make this
instrument as perfect as possible, both optically and for
the mechanical side. As a preliminary step he visited
the late Earl of Rosse at Birr Castle, and commenced
the specula for this instrument with a machine similar in
construction to that employed by that nobleman. Aftei
some months work he was not satisfied with this appa
ratus, and was led, in consequence, to contrive a macmn<
for imitating as closelv as possible those motions of th<
hand by which he had been accustomed to product
perfect surfaces on smaller specula. “The essential
dinerence of these constructions,” to use the words of Sii
George Airy, “as regards the movements of the grinder is

this : that in Lord Rosse
1

s apparatus every stroke is ven
nearly straight, while in Mr. Lassell’s apparatus there is
no resemblance to a straight movement at any part of th(
‘stroke. This is not the place to describe the many nev
contrivances in the mode of, support of the mirror, in th<

2»w0
?
a
l?

[lo
?
ntin?» 411(1 ^ thc polishing machine, whicl

<mabled Mr. Lassell to bring this instrument to a higl

uiflfr ?Lpe5ecti<
J
n
\.

1 must not oinit t0 notice, t<w “ Mr. Nasmyth h<
nate to find a mechanist capable of executing it

the highest perfection all his conceptions, and prepared
by his own love of astronomy and practical acquaintance
with astronomical observation, and with the construction
of specula, to give them their full effect” Mr. Lassell
was very successful in the great brilliancy and per-
manency of polish of his metal. Within the last few
years the writer has been shown specula by Mr. Lassell
which had not been polished for more than twenty years,

and which appeared as bright as if but just removed from
the polishing machine.
With this fine instrument he discovered the satellite of

Neptune. This minute body was first seen on October
10, 1846, but it was not until the next year that it could
be satisfactorily followed and its existence fully con-
firmed.

The superiority of the telescope and the vigilance and
skill of the observer were further shown by the discovery
in 1848, simultaneously with Prof. Bond in America, of an
eighth satellite of Saturn, of extreme minuteness, which
was named Hyperion.

In 1851, after long and careful search, he discovered
two additional satellites of the planet Uranus (Umbriel
and Ariel), anterior to the two discovered by Sir W.
Herschel in 1787. In the autumn of 1852 he took his

20-foot telescope to Malta, and observed through the
winter of that year.

A most careful drawing of the nebula of Orion and
drawings of several planetary nebula will be found in

voL xxiii. of the Aiemoirs of the Royal Astronomical
Society. With respect to the planets, to use his own
words, “ his discoveries were rather negative than other-

wise,” for he was satisfied that without great increase of
optical power no other satellite of Neptune could be de-
tected. With regard to Uranus he says, “ I am fully per-
suaded that either he has no other satellites than the four,

or if he has they remain yet to be discovered.
1

1

Mr. Lassell’ s energy and zeal in the cause of science
did not permit him to remain content with this magnifi-
cent instrument. His last work was a much larger tele-

scope, four feet in aperture and thirty-seven feet focus,
mounted equatorially. This grand instrument was erectea
at Malta in 1861, and the work done with it, with Mr.
Marsh’s assistance during the next four years, is fully

described in vol. xxxvi. of the Memoirs. This work
consists of numerous observations of nebulae and
planets and a catalogue of the places of 600 new nebulae
discovered at Malta. It is not possible to suppress a
feeling of regret that this magnificent instrument no
longer exists.

After his return from Malta Mr. Lassell purchased an
estate near Maidenhead, and erected in an observatory
his equatorial telescope of 2-feet aperture. Mr. Lassell’s

experience in repolishing his 4-feet mirrors suggested
to him some alterations in his polishing machine. After
his return he was able to carry out these experiments in a
workshop erected at Maidenhead, and succeeded in con-
structing an improved form of polishing machine, which
is described in the Transactions of the Royal Society for

1874. In 1839 Mr. Lassell was elected a Fellow of the

Royal Astronomical Society, received its gold medal in

1849, and in 1870 was elected its president, which office

he held for two years. He became a Fellow of the Royal
Society in 1849, and received one of its gold medals in

1858. Among other honours conferred upon him may be
mentioned an honorary degree from the University of

Cambridge, and the honorary Fellowships of the Royal
Societies of Edinburgh and Upsala.
The numerous papers by Mr. Lassell to be found in the

Monthly Notices and the Memoirs of the Royal Astro-

nomical Society bear abundant record to his industry

and skill, and make us feel that in Mr. LasselFs death we
have to deplore the loss of one who contributed largely to

the advancement of the science of his age.
WILLIAM HUGGINS
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'% NOTES
4
\ Another brilliant synthesis has recently been accomplished

in the domain of organic chemistry; Messrs. Grimaux

. and Adam have succeeded in building up citric acid from

; glycerin. We shall give full details next week. Curiously

*' enough, in the last number of the Berlin Berichte

,

KekuH
announces that he has been working at the same subject, but by

• a totally different method. Kekuld’s work is not sufficiently

£ advanced for him to say positively that his method of synthesis is

^ successful, but he feels justified in saying that very probably the

process adopted by him has resulted in the formation of citric

ncid.
!
r
. 1

The death is announced of Dr. Hofrath von Wagner, Pro-

^ fessor of Technological Chemistry in the University of Wurzburg,
And the author of several works on that science, chief of which
is
u
Jahresberichte fiber Chemische Technologic ” and “ Hand*

buch der chemischen Technologic/' translated into English by
Mr. Crookes. He was bom at Leipsic in 1823, and first taught

in Nuremberg.

<•* The credit of the invention of binocular glasses has usually
• been assigned to a certain Bohemian friar, Father de Rheita,

who died at Ravenna in 1660. His treatise, which bears the

quaint title of “ Oculus Enochi et Elite,
n was published at

' Antwerp in 1645, In 1677 there appeared at Paris a volume
entitled “La Vision parfaite,” by another ecclesiastic, Pere
Cherubin of Orleans, which contained an account of some
improvements on de Kheita’s discovery, illustrated by excellent

copper-plate engravings. Lately however Signor Govi has

unearthed in the Bibliotheque nationale a printed document
which proves the antiquity of binocular glasses to be a little

more remote. This document is a placard by one D. Chorez of
Paris, who lived on the island of Ndtre-D&me, at the sign of the

a
u Compas.” The placard is old French, and is headed “ Av

#Roy" ; it states that the “admirable lunettes ” it describes,

,{
and which are represented by accompanying figures, were invented

by Chorez and dedicated to the king in 1625.

In the placard of the optician Chorez referred to, the address

actually printed was “la rue de Perigneur aux Marais du
Temple ”

; but these words have been struck out with a pen,

and above is written “Lisle nostre Dame.” The incident is

curious as showing that two centuries and a half ago the same
1 quarters of Paris were frequented as now by the instrument-

maker M. Salleron is in the Rue Par^e du Marais ; M.
* Lemaire a little farther north, just out of the Quarterdu Temple^

'in the Rue Oberkampf. On the island of N6tre-D6me the

opticians elbow one another in shoals, not to omit M. Bregnet’s

; modest shop. The only district of Paris which can, indeed,

*compete with these being the Quartier Latin, where instrument-

makers of all kinds abound.

t With regard to the announcement in an enterprising provincial

^contemporary of a projected “ Natural History Survey of India,
1 *

*the general conduct of which is to be intrusted to Dr. George King
j

of the Botanical Gardens, Calcutta, we believe that those most con-
cerned know nothing which affords any foundation for the state-

;ment. The notion is intrinsically improbable, inasmuch as the

l" Flora of British India,’
1 which is in process of preparation at

tKew, and of which the third volume is now in course of publica-

tion, covers the same ground. It would be inexpedient for the

j
Government to take any step of the kind as far as botany is con-

jeeraed till the material collected by Indian botanists since the

IMfinning of the century has been fully worked up, and this is

jbeing rapidly proceeded with under the direction of Sir Joseph
faookar, assisted by Mr. C. B. Clarke of the Bengal Education

Peptfflinen^ who has been detached on duty at Kew for the

jpUpOM.

The case recently reported in the newspapers of poisoning

by American tinned beef is calculated to arouse much alarm in

the minds of those who use tinned meats. According to dm
newspaper report of the inquest, no direct evidence was given
that poisoning was actually due to zinc or other metallic poison;
in the present state of knowledge the explanation referred to by
Mr. Dyer in his letter to the Daily News, viz., that it was due to

the unwholesome state of the meat itself, and not to metallic

poison absorbed from the tin, seems the most probable. Never*
theless, a series of well-conducted experiments, undertaken by
some of the companies whose trade in these meats is so large,

on the action of meat juices on tin and on solder, might do
much to allay suspicion, and at the same time to advance our

knowledge of natural facts.

In the last session of the United States Congress at Wash-
ington, May 24, 1880, the “ Committee on Naval Affairs*

reported a bill in support of a proposed International Commission

to agree upon standard tests for colonr-blindness and visual

power in navies and merchant marines, and standard require-

ments of these faculties. Resolutions in recommendation of this

Commission have been passed by the American Ophthalmo-

logical Society at their Newport meeting, the Ophthalmological

Section of the British Medical Association at Cambridge, and

the International Congress of Ophthalmology at Milan. The
next United States Congress will act on this bill to initiate the

Commission. Dr. R. Joy Jeffries, 15, Chestnut Street (Beacon

Ilill), Boston, Mass., U.S. America, intimates that he will be
greatly indebted for any public or private statistics or information

in relation to this subject which any one can send him.

Mr. Adam Sedgwick, who was elected a Fellow of Trinity

College, Cambridge, on Saturday last, the 9th inst., graduated

in the First Class of the Natural Sciences Tripos of 1877, when

j

he was especially distinguished for his knowledge of zoology and
comparative anatomy, human anatomy and physiology. Those
of our readers who are interested in the study of the principle of

heredity may be glad to know that this gentleman is the great-

nephew and eldest male representative of the illustrious geologist

whose name he bears.

In reference to our note (Nature, vol. xxii. p. 541) upon the

awards of the juries of the Exhibition of Agriculture and Insect-

ology at Paris, wherein we observed that a suggestion had been

put forward to arrange the electric light as an insect-catcher, a

correspondent writes that in experimenting for other purposes

with a Browning electric light upon a roof at Charing Cross,

besides innumerable flies and moths, single individuals of two

species of sphinxes were attracted, probably from considerable

distances.

The Freedom of the City of London was conferred on Sir

Henry Bessemer on Wednesday last week. Sir .'Henry in his

address indicated the vast improvements which his process had

introduced in the manufacture of steel, and at the dinner in the

evening he sketched the early progress of iron manufacture.

The French Minister of Public Instruction has caused an

edition of Mr. Herbert Spencer’s work on Education to be
published for gratuitous distribution in France,

A practical experiment was, on Wednesday last week, tried

with the air-engine at Woolwich, designed by Col. Beaumont,

Royal Engineers, and which has been for some time running on
the short lines of the Royal Arsenal. Although weighing but

10 tons, it has proved capable of hauling a burden of 16 toot up
a fair incline, and arrangements were made to try its powers in a
more extended run, such as engines of the kind would have to
encounter on the London railways and tramways. The air-

reservoir, which contains only 100 cubic feet of air, was charged
at the torpedo pumping-house, up to pressure of 1,000 lb. to



5^8 NATURE [Oct. 14, 1880

the equate inch, and with this store of energy it was proposed

to ran to and from Dartford, about 16 miles. The chief feature

of Col. Beaumont's method is the introduction of an almost im*

perceptible supply of steam, by which the air, as it is admitted

to the cylinder from the reservoir, is largely heated, and thereby

greatly increased in force. The engine is driven by six cylinders

ancl a double set of machinery at one end, and, having no smoke-

stack, resembles in appearance a locomotive tender rather than a

locomotive. It runs on four wheels, and in size is less than that

of an ordinary omnibus. It left the Royal Arsenal at Plumstead

Station at 12.22 p.m., with a full charge of i,ooolb. to the inch,

passed Abbey Wood Station at 12.27 with 940 lb. on the

guage ; Belvedere at 12.33, with 8.60 lb.
;

and Frith at

12.36, with 760 lb., arriving at Dartford at 12.50, with a

remaining energy of 5401b. on the square inch. Shunting about

at the station reduced this pressure somewhat, and at I *35 the

return journey commenced with a store of 510 feet. Although

the minimum for effective working is considered to be a pressure

of 200 feet, Plumstead station was reached again at 2,10, but the

engine was nearly pumped out, having a pressure of barely

80 lb. remaining. It was stated that another engine was being

constructed, much more powerful ; capable, in fact, of travelling

double the distance with a single charge. The operation of

pumping in the compressed air occupies about fifteen minutes,

and it is calculated that an air engine on tkL principle as large

as the usual steam locomotive of 50 tons weight would be
considerably more powerful than any locomotive yet made.
The objection to steam, that it frightens horses, cannot apply to

this system, aB there is no escape of steam visible or audible,

and the only noise to he distinguished U a rumbling sound like

the rattle of the street traffic.

One of the most satisfactoiy reports on the progress oj

cinchona cultivation and the harvesting of bark in the Govern-

ment plantations in Bengal, has just been issued by Dr. King.

A summary of the work of the year 1879-80 shows that the

plantation was extended by about three-quarters of a million of

young trees, a crop of 361,590 lbs. of dry bark was harvested,

a new kind of cinchona, namely, that which yields the Carthagena
bark of commerce, was brought into cultivation, and the nursery

stock was maintained at a sufficiently high level for the supply of

young plants for the present year. In the details of the year’s

planting it is shown that os in former years the species most
largdy planted was C. succirubra

,
and of this as many as

644,222 were put out. Of the valuable C. calisaya and hybrid

plants a comparatively large number has been planted j of the

hybrid species as many as 39,400 at Mungpoo, and 36,680 at

Slttong, and of C. calisaya 12,782 at Sittong. The yield of

bark during the year amounted to 361,590 lbs. of dry bark. Dr.

King further reports that in accordance with the orders of

Government arrangements were made towards the end of the

year for sending a quantity of the Calisaya bark, which had accu-

mulated in the factory store-room, to London for sale, and since

the expiry of the year, part of this bark has actually been
despatched : further it is stated that the amount of febrifuge used
in substitution of quinine in Government hospitals and dis-

pensaries during the past year was 5,400 lbs* Taking the
average price in Calcutta of quinine for the year at Rs. 90 per lb.

(a low estimate), the saving effected by this substitution has been
ery nearly four lakhs of rupees. The saving in former years

from the substitution of the febrifuge having amounted to seven
and three quarter lakhs of rupees, the total saving up to the end
of last year therefore reaches eleven and three quarter lakhs,
whhdi ii quit© % lakh and a half more than the plantations (in-
eluding compound interest at4 per cent.) have cost since their
oommwicanent. This is a most satisfactory statement, added to
which the introduction through Kew of the valuable species of
cinchona, yielding Carthagena or Colombian bark, and the

prospect of its successful propagation, stakes Dr. King’s present

report one of very great interest and satisfaction.

We have received several numbers for the current year (vol. v.)

of the Botanical Gazette
,
a Paper of. Botanical Notes published

at Crawfordsville, Indiana. The Gazette appears to have a
large circulation in Western America, which, as far as we can

judge from the specimens before us, it well deserves. We
quote the following interesting and sensible remarks from the

editorial notes :
—“ A new school of botanists is rapidly gaining

ground in this country, and we arc glad to see it. While the

country was new and its flora but little known, it was very

natural for systematic botany to be in the ascendency. It is a

very attractive thing to most men to discover new species ; but

when the chance for such discovery becomes much lessened,

there is a turning to the inexhaustible field of physiological

botany. Systcmatists arc necessary, but a great number of them

is not an essential thing, and it is even better to have but a few
entitled to rank as authorities in systematic work. But in study-

ing the life-histories of plants or their anatomical structure, we
cannot have too many careful observers. This, at the present

day, seems to be the most promising field, and one botanist

after another is coming to appreciate it. As microscopes are

becoming cheaper, and hence commoner, the workers in the

histology cf plants are becoming more numerous, and it is to

such that the Gazette would now address itself.” We noticed

especially some remarkable observations by a correspondent of

the Gazette on the carnivorous habits of the honey-bee of South

America. These would appear, however, to require confirma-

tion before they can be accepted without hesitation.

The Valley Naturalist is the title of a small monthly journal

published in St. Louis U.S. It contains contributions in various

departments of natural science ; it would be of more value, we
think, if it confined itself more strictly to contributions on local

natural history, and had fewer ^miscellaneous items from foreign

journals.

We noticed a few months ago that an international metro-

logical office had been established at Breteuil (near St. Cloud) at

the expense of all the civilised nations except England. A part

of the duties of this office is to deliver to the associated nations

approved standard metres and kilograms for the ulterior con-

struction of other standards, and practical verification of the usual

metres and kilograms. The standards intended for France
being ready, the Minister of Public Instruction appointed the

French national committee, which is composed of MM. Dumas,
St-Claire Deville, Ilervd-Mangon, Mascart, and a few others.

It may be noted that M. Tresca, who designed the pattern of

the international metre adopted by the International Commission,

is not one of the new committee.

The Nineteenth Century Building Society has done a com-
mendable thing in resolving, that as, in their opinion a course of

lectures at the Farkes Museum of Hygiene on House Sanitation

would be most valuable to the members of building societies

(who to a very large extent own the house they live in), the

secretary of the society be requested to ask the Committee of

the Museum whether such a course of lectures could not be given

gratuitously during the ensuing winter.

The Municipal Council of St. Petersburg is at present delibe-

rating on a proposition made by the Electrotechnik, a Russian

society recently established, for illuminating with Siemens lamps

the Newsky Prospect, whose length is 7,000 metres.
4

The Algerian Akkbar says, in one of its lost numbsrsjr tbst the

corpses of two European travellers, who according *to oil pro-

bability have died from want of water, have been discovered

lying in the desert fifty southward of Wargla, the most
remote oasis occupied by the French in the Algerian Sahara,
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The names and nationality of these two unfortunate travellers

have not been ascertained yet, according to our contemporary*

From a Japan paper we learn that at the Botanical Garden in

Aichi kcttf an Indian tea-plant, has been planted as an experiment.

The leaves have lately been gathered and treated in the same

manner as the Uji tea, and it has been found that the product of

dried tea is greater in proportion to the quantity of leaves used

than in the case of Japanese plants. Tea-growers are, in conse-

quence, said to be devoting their attention, to the new plant.

The additions to the Zoological Society's Gardens during the

past week include a Plantain Squirrel (Sdurtts plantani) from

Java, a Smooth Snake (Coronella Levis) from Hampshire, pre-

sented by Mr. D. Tober ; a Plantain Squirrel [Sctutus plantani)

from Java, presented by Mrs. Elliot; a Common Spoonbill

{Plaialea Itueorodia), European, presented by Mr. W. H. St.

Quintin; a Common Kestrel
( Tinnunculus alaudaritts), European,

presented by Mr. J. Young; two Central American Agoutis

(Dasyprocta isthmica) from Central America, a Variable Squirrel

(Sciurus variabilis), a Common Boa {Boa constHctor) from South

America, two West African Pythons (Python scIht) from West
Africa, a European Pond Tortoise {Etnys europmts)

}
European,

two Glass Snakes {Pseudopus pallasi), a Lacerlinc Snake [Caio-

peltis lacertina)
>
a Common Snake ( Tropidomtus nairix—var.),

South European, deposited
;
a Fraser’s Squirrel {Sciurus stra-

niincus) from Ecuador, a Ring-tailed Coati (ATasua ru/a), a

Cayenne Lapwing ( Vancllus caycnncnsis) from South America,

three Californian Quails ( Callipepla califoniica\ purchased ;
two

Gayals {Bibos frontalis) from Assam, two Sumatran Porcupines

(Hystrix longtcauda) from Sumatra, an Indian Crocodile {Croco-

dilus palustris) from India, received in exchange.

OUR ASTRONOMICAL COLUMN
Hartwig’s Comet.—Prof. Winneckc, iti a circular issued

from Strassburg on October 5, expresses the opinion that it is

highly probable the comdN discovered by l)r. Hartwig on
September 29 -was observed in the year 1506, and at his request

Dr. Ilartwig has submitted the point to calculation, using the

first approximation to the orbit which we gave last week.
Laugier computed elements of the comet of 1506, from the

rough accounts left by European chroniclers and one in the
Chinese annals, but his places were necessarily very arbitrarily

fixed in this case, as may be seen on referring to his communica-
tion presented to the Academy of Sciences at Paris on January
26, 1846. It has not been consequently from any striking

similarity between the orbits that Prof Winnecke has been led
to conjecture the identity of the comets, but rather, it would
appear, from a general resemblance of track, allowance being
made for the somewhat later appearance in the year of the comet
of 1880. The Chinese observations do certainly in some cases
enable us to make reliable approximations to the orbits of comets,
as, for instance, in 568 and 1337 ; indeed for the latter comet
they furnish a remarkably good outline of its apparent path,
considering the difficulties which in many cases attend the inter-

pretation of the Chinese accounts : nevertheless for the great
majority of comets recorded in their annals the descriptions ore
unfortunately totally insufficient for this purpose, one very
common failing being the omission of dates corresponding to
the positions given, as for the comet of a.d. 178, which must
have passed very near the earth from the long track [it described
in the heavens.
As regards European observations of the comet of 1506,

Pingr4 tells ns (on the authority ofthe Chronicles which, accord-
ing to his excellent custom, are named in his margins), that a
cometwW seen in the month of August in the north, or between
the north and cast, or lastly between the west and north, and as
the comet was nbt distant from the Pole, so that it appetredin
die evening after sunset, and in the morning before sunrise, it

may havehad at different hours of the night the various positions

mentioned by the historians. It bad a long and bright fall

which extended " between the fore and hind-wheel! of the

chariot.” On August $ a Polish historian, an eye-witness,

days it was seen near the Pole above '\the seven stars or the
stars of the great chariot;” on dm foUewing night It was

situated amongst the same stars, and later, on several nights, it

was seen below them ; declining by the signs Cancer, Leo, and
Virgo, it attained the northern part of the horison and dis-

appeared on August 14. Some writers limit its appearance to

eight days
; others say it was visible for three weeks, or even a

month.
With respect to Chinese observations, PingrtJ quotes from

Gaubil’s manuscript, of which he made so much use, which was
preserved in the Depot de la Marine at Paris in his time, but
since understood to be lost, and from Mailla and Couplet. We
have now the fuller translations by Biot and Williams. We
read that in the first year of the epoch Ching Tih, in the reign

of Woo Tsung, on the day Ke Chow of the 7th moon (1506,

July 31), a star was seen to the west Without the boundary of Tsze

Wei (the circle of perpetual apparition). . . . After some days

it had a short tail. It was seen between the sidereal divisions

Tsan (determined by 3 Orionis) and Tsing (by n Genii norum),

the Chinese sidereal divisions, it must be remembered, being

intervals of right ascension with wide limits of declination

reckoned from the determining star of the division, which we
have here taken from Biot. It gradually lengthened, extending

in a north-westerly direction towards or to Wan^Chang (9, v,

</> Ursm Majoris). On August lb it was bright, and moved to

the south-east, it lengthened to about 5* and swept the upper ot

the stars Ilea Tae {v, £, Ursae Majoris), and entered within_the

space Tae Wei Yuen (Biot's ThauWei) t
a space between stars in

Deo and Virgo, to which, as also to Tsze Wei, the •circle of

perpetual apparition mentioned above, constant reference is

made in the Chinese cometary observations. For the limits ot

thi'i space Williams may be consulted. Biot and he substan-

tially agree in their translations. Dr. Ilartwig assumes the peri-

helion passage in 1506 to have occurred on July 1, old Btyle,

and with the elements of 1880 finds a track of which it is

remarked, “ Die Uebercinstimmung des so gefundenen Laufes mit
dem wirklich beobachteten ist eine vollstiindigc.” The track is

thus given j

—

R.A. Deck R.A. Deck

July 19

29 ..

Aug. 8 ..

0

.. 97-1

. 106*6 ..

. 201*9 ..

• + 39'

3

61 *3

• 77 ’9

Aug. 18 .

28 ..

,. 250*1 ..

. 258*1 ..

• ** 54*5

• 37 *o

We should incline to characterise the presumed identity of the

comets of 1506 and 1880 as one rather of possibility than of

high probability.

From observations at Strassburg on September 29 and
October 1, and one at Lcipzic on October 3, Mr. Hind has

deduced the following elements :

—

Perihelion passage, September 6*9x82 G.M.T.

Longitude of perihelion 81 1 37 I App. Eq,

,,
ascending node ... 44 19 47 j Oct. I.

Inclination of orbit 38 28 1

1

Logarithm of perihelion distance ... 9*558048
Motion—retrograde.

As regards position the comet may be observed for many
weeks, but the brightness will be rapidly declining. Since it

was not detected till three weeks after perihelion passage, it is

desirable that observations should be continued as long as

practicable, if the character of the orbit is to be derided at

this appearance.

GEOGRAPHICAL notes
4

The newly-published volume of the Geographical Society's

Journal contains some useful and even valuable contributions to

geography. The veteran traveller, Capt. R.F. Burton, fur-

nishes a memoir respecting the new map of Midian constructed

by the officers of the Egyptian General Staff. Capt. Burton

however, as might be expected, supplies geographies iftfdtttfc-

tion beyond that given by die Egyptian; officers. * He «kocon-
tributes a second paper of a different character en&wuhject>a&
a visit to Lissa and Pdagosa. Even more valuable than Cnfe.

1

Burton’s first paper is Lieut. R. C. Temple’s qeepunt of the

country traversed by the second column of the M^Cbotieu
field-force in the spring 1of 1879, with his dtetohrmap'Oltpast^nCi

the country passed over by it between,<Can4*h»r jndfc.*
This memoir has evidently been drawn up with gtafcpuetfr care,

andembodies a mass of important information.^ upon
some astronomical observations made in Kordofan and Damir
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by Major H. G. Prout of the Egyptian Staff are also of value,

and are ncoompanied by a map of routes iu the two provinces,

congtmcted by the Society’s draughtsman from the reconnaissances

of various officers in the service of the Khedive. Mr. E. Colborne

Baber, latelyour Consular representative at Chungking in Western

China, also communicates through the Foreign Office some brief

remarks under the heading of ‘‘Approximate Determination of

Positions in South-Western China/' to which are appended a
number of tables of observations for latitude, &c.

In the middle of last January Mr. W. S. Jerdan and a small

party started from the Elderslie station on the Diamantina River,

mWestern Queensland , for the purpose of exploring the Mackinlay
Ranges for gold. Leaving the Booker-Booker Mountain, with

its dirk fringe of gidya scrub, on their left, and Mount Munro on
the right, they travelled up the Diamantina over splendidly

grassed downs, and as they advanced up the river they found

that the grasses became even finer and herbs more plentiful.

After eight days’ marching the party reached the neighbourhood

of the Mackinlay River, and they report that the country passed

over for some time previously was principally level plain, and

just at that season perfectly bare, with the exception of a few

tussocks. After about another week they got out of the low

country and obtained their first good view of tbe Mackinlay

Ranges, which they describe as presenting a very picturesque

appearance in the distance, with their numerous pinnacles, peaks,

and fiat-topped mountains. The country along the ranges is

covered with granite boulders, or else consists of decomposed
granite flats infested with spinifex, with numerous sandy creeks

running through it in all directions. The party spent about two
months in searching for gold, but met with little success.

Signor Bianchi has reported to the Milan Society, which
sent him out to Shoa and other parts of North-Eastern Africa
for the purpose of making commercial explorations, that he has
been able to make some corrections in the position of places as

given in our existing maps. Antotto he places in 8° 53* N. lat.,

36* 15' E. long., instead of its present position further north.

Fanfinni is realty north-north-east and not south of Antotto,

while the Salala Mountains are fifty kilometres from Fanfinni,

and not close to it Lake Zouay he has not met with, though
his route ought to have taken him to it, according to the map.

'The United States Navy Department have received through

the Russian Government a letter from the Captain of the Arctic

Exploration steamer Jeannette
,
dated from Cape Serdze Kamen,

August 29, 1879, which reports the arrival of the Jeannette at

that place on the afternoon of the above date. The letter states

that the members of the expedition were all well, and that they
expected to sail that night for Wrangell Land, by way of

Kaliutchin Bay. This news has taken more than a year to

reach America. The Corwin has arrived at San Francisco, and
is reported to have searched all the region between Point Barrow
and Herald Island, without finding any trace of the exj edition.

Still he thinks there is no reason yet to give up hope.

Tbe new number i of VExploration is an improvement on
previous ones. We have a good article on the commercial

relations between France and Russia; information as to the

progress to their destination of MM. Revoil and Crevaux ; an
interesting analysis of an article on Ausland, on the country of

Muata Yanvo, a letter from Dr. Quintin on a former expedition

to the Upper Niger, and letters from Matteucci on the progress

of his expedition in the Sudan. The notes are also much better

edited.

Capello and Ivens have furnished to the Portuguese Govern-
ment a detailed account of their African explorations, a great
number of drawings, and a comprehensive map containing an
important part of Portuguese Africa, and also the adjacent
territories. Next year Capello and Ivens will return to Africa
to finish their explorations, and make a complete chart of the
province of Angola.

The death has just taken place at Pitminster, near Taunton,
01 Capt. Hobson, of the Royal Navy, who in his earlier days
took an active part iu the search for the remains of the late Sir
John Franklin, and was the discoverer of the records which
afforded the due to the lamented explorer’s fate. He was

t*len folding the position of lieutenant to
^ho, in the year 1845, sailed in the Fox toaa^for the Franklin Expedition. Hobson was the leader of

lL "P* **^ o* of Franklin,
ana he succeeded in finding the brief record which only too

clearly set at rest the conjectures which the public entertained as
to Sir John Franklin’s fate.

The expedition which left Franoe on October 5 for the ex-
ploration of the country between the Upper Senegal and the

Niger, though mainly for military and commercial purposes, is

likely, if successful, to add greatly to the fulness and precision

of our knowledge of that region of Africa. Astronomical, geo*
detical, and topographical officers accompany the expedition, so
that we may expect important scientific results. The terminus,

on the Niger will be either Bamakou or Dina, above Yanina
and Segon.

Col. Flatters has returned from his explorations in the
Touareg region.

The Wellington correspondent of the Colonies and India
states that the area of the Crown forest lands in New Zealand in

1879 was estimated at 10,158,870 acres, but it has been proved
that some of the most valuable kinds of timber have been reck-
lessly used, and it is said that at the present rate of consumption
all the splendid kauri forests will be exhausted in twenty-one
years, and that the value of the timber will be about 11,000,000/.
He does not however appear to have taken into consideration
the very serious effect which this wholesale destruction of forests

will have upon the climate of New Zealand.

PROF. ASAPH HALL ON THE PROGRESS OF
ASTRONOMY 1

A STRONOMY, in some of its forms, reaches back to the“ most distant historical epochs, and the changes that it has

undergone during this long lapse of time give to this science a
peculiar interest In no other branch of human knowledge
have we such a long and continuous history of the search after

truth, of the painful struggle through which men have passed
in freeing themselves from theories approved by the wise of their

own times, and in overthrowing beliefs which had become in-

corporated into the life and culture of those times. Perhaps the
grand array of the heavens, and the vast phenomena which they
display, naturally led men to the invention of complicated
theories ; but these passed away at last before the test of obser-

vation and the criticism of sceptical jpen ; and the Copernican
theory of our solar system, Keplw^fc lawB of elliptical motion,
and the Newtonian law of gravitation, gave to astronomy a real

scientific character.

The discovery of the laws that govern the motions of the
heavenly bodies, and the construction of the theory of these
motions, demanded from practical astronomy better observations
and a more accurate determination of the orbits of the planets
and the moon, or of the constants that enter into the problems oi

celestial mechanics ; and this demand led to an improvement in

the instruments, and in the art of observing. The astronomers
and instrument-makers of England and France led the way in
these improvements. The great national observatories of those

countries were established, and in England, Flamsteed and
Sharp, Bird and Bradley, were foremost in raising practical

astronomy to the condition of satisfying the demands or theory.

But theoretical astronomy was soon to receive a wonderful ad-
vancement. Perhaps no one contributed more powerfully to

this progress than Lagrange. The writings of this man are
models of simplicity and elegance ; and yet so complete and
general ore his investigations, that they contain the fundamental
theorems of celestial mechanics. By the invention and perfec-

tion of the method of the variation of the arbitrary constants of

a problem, and by the establishment of the differential equations,

of a planetary orbit depending on the partial differential coeffi-

cients of a single function, Lagrange reduced the question of

perturbations to its simplest form, and gave the means of deduc-

ing easily the most interesting conclusions on the past and future

condition of our solar system. To supplement this great theorist

there was needed another kind of genius. Combining the

highest mathematical skill with unequalled sagacity and common
sense in its application, Laplace gatnered up and presented in a
complete ana practical form *the whole theory of celestial

mechanics. Besides his numerous and brilliant discoveries in

theoretical astronomy, Laplace gave us some of the finest chap-

ters ever written on the theory of attraction,* and a complete

treatise on the calculus of probability.

* Address *1 Vice-President of Section A, at this Boston meeting of the

American Association.
*' Ein schOnes Document dor fetntton anatyttoofon Kunst/—Gauss.
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By sach labours as these the questions of astronomy were

brought into order and classified, and the attention of astrono-

mers was directed better than ever before to the determination of

the quantities which must be found from observation. Moreover,

the refinement of analysis and the completion of theory brought

out new and more delicate questions, not less interesting, and

requiring more complete investigation and more powerful instru-

ments. The careful examination and study of the instruments

and methods of observation became necessary, as well as com-

plete and rigorous methods of reduction ; and finally there was
needed a critical and satisfactory method for the discussion of

observations. For these last improvements in astronomy we
are indebted chiefly to the astronomers and mechanics of

Germany.
Among those who contributed by means of their optical and

mechanical skill to furnish astronomy with the instruments neces-

sary for its further advancement, no one holds a more honourable
place than Joseph Frauenhofer. This man began his scientific

work at the age of twenty-two, and died at thirty-nine, and yet
in those seventeen years he gave to astronomy great improve-
ments in the manufacture of optical glass, ariring cl>cks for

equatorials, and telescopes and micrometers, that in the hand of
Bessel and Struve gave to observations a degree of accuracy
hardly thought of before. To such men as Frauenhofer and his

co-workers, who have carried on and improved the construction
of instruments of precision, practical astronomy owes much

;

and yet, after all, the principal thing in a science is the man him-
self.

_

No matter how excellent the instruments may be, the
question whether they shall be used for the advancement of the
science, and shall contribute the full value of their peculiarities

to help towards increasing the accuracy of astronomical deter-
minations, depends wholly on the astronomer. Again, astronomy
is now so completely a science, and all its operations are so
closely connected with theory, that no one is fit to have charge
of an extended series of astronomical observations who has not a
fair amount of theoretical knowledge. Without such knowledge
his labour is apt to be thrown away, and is never so effective.

As a good example of what the modern astronomer should aim
to be, we may take Bessel. To this man we owe a large part of
our best methods for the examination and determination of the
errors of our instruments and the introduction of complete and
rigorous methods for reduction of observations. Bessel’s

reduction and discussion ol^Sradley's observations was a master-
piece of its kind, bringing out the value of Bradley’s work, which
had lain unnoticed for more than half a century, and forming a
starting-point for sidereal astronomy. This work was continued
and perfected in his tables for the reduction of astronomical
observations, published twelve years afterwards, a work that has
done more than anything else to introduce order and system into
practical astronomy. In the discussion of instruments and the
determination of their errors, Bessel’s conception of an instru-

ment was that of a geometrical figure, and the positions of the
lines and divisions of this instrument were considered with corre-
sponding rigour. Although devoted almost entirely to astronomy,
yet Bessel was an able mathematician, and of this he has left
abundant proof. It seems to be necessary that a man should die
and be forgotten personally before his work can be fairly esti-
mated ; but time adjusts these matters at last, and I know of
no astronomer whose work promises to endure the judgment of
the future better than that of F. W. Bessel.

It has been said that for producing the most puzzling com-
pound of metaphysics and mathematics something which has
neither height nor depth, nor length nor breadth, and which no
one can understand, the German mathematician is unequalled.
And at the same time it must te said that, for clearness of con-
ception and beauty and precision of expression, Germany has
produced in Gauss a mathematician who is unsurpassed, and whoproduced in Gauss a mathematician who is unsurpassed, and who
is worthy a place by the side of Lagrange. Omitting all reference
to the works of Gauss in theoretical astronomy and in geodesy,
which aremany and important, I refer here only to his method
for the discussion of observations and of deducing the most
probable valuet of our constants. Almost the entire work of
astronomy is a vast system of numerical approximation, in which
the first steps are obvious and easy, but where the theory soon
becomes complicated and the labour enormous. Thus the calcu-
lation of the approximate orbit of a planet or of a comet is the
work of only a few hours ; but the computation of the perturba-
tions and the correction of the elements from all the observations
may be the work of months and years. It is therefore of the
highest importance that we should have a method for the discus-

sion of observations that will give us the best result, and which

Such a method is that opleast squares, ?or the oomplete theory
of this method and for nearly all the arrangements and al-

gorithms necessary for its practical application, we are indebted
to Gauss. The invention and application of this method to the
discussion of observations of all kinds seems to me one of the
greatest improvements of modem times, and its proper use will
lead to a steady progress in astronomy. We must remember,
however, that this method does not undertake the improvement
of the observations themselves, as some have seemed to thfak •

but, when rightly used, it produces simply the best result we can
hope for from a given series of observations. It does not there-
fore dispense with skill and judgment on the part of the astro-
nomer, but one is tempted to say that, if he has not these prime
qualities, then the next best thing for him to have is the method
of least squares. The use of this method has become one of the
chief characteristics of modem astronomy, and if we compare the

results of its application with those of the older methods, we shall

see its superiority. Thus, for example, no astronomer of to-day

who is accustomed to the modem methods of discussion, would
be satisfied with the manner in which Bouvard represents in his

tables the observations of Jupiter and Saturn, but would
suspect at once some error in nis theory of the motions of these

planets.

The present condition of astronomy is the result of the con-

tinued labours of our predecessors for many generations ; and to

this result the lapse of time itself has largely contributed. For
the full development of the secular changes of our Bolar system,

for an accurate knowledge of the proper motions of the stars of

our sidereal universe, and of the great changes of light and heat

that are going on among them, the astronomer must wait until

future ages. It is his present duty to prepare for that future by
making the observations and investigations of his own day in the

best manner possible j and to do this needs a careful considera-

tion of the present condition of the science. Although the

objects for observation have become so numerous, and the range
of investigation so vide, that there is room for the most varied

talent and skill, yet there is danger that there may be a waste of
labour either in duplicating work, or in doing it in an improper
manner. Especially may this happen in observations of the
principal planets of our system, ana of the fixed stars. In the
case of the planets the observations are abundant, and the orbits

are already well determined, except that of Neptune, for which,
on account of its slow motion, we must of necessity wait for

time to develop its small peculiarities, if such there be. For all

these planets the observations at one or two observatories are
amply sufficient, and even then the observations ought to be
confined to a short time near the opposition, or at quadrature,

and so made that they may be easily combined into a single

normal position, which will suffice for the theoretical astronomer.

To scatter such observations over a period of several months is

to throw away one’s labour, and to leave to the computer the
disagreeable duty of rejecting a part of the observations as

useless. It seems to me, therefore, unwise for several obser-

vatories to continue heaping up observations of the four outer

planets of our system, when ten observations a year of each
planet will give all the data that are needed. Again, for all the

principal planets, observation is now in advance of theory,

except, perhap, in the case of one or two of them. Thus, for

Saturn, all the tables are decidedly in error, and, although
an attempt has been made to accuse the observations of thu
planet, it is quite certain that the trouble lies in the theory

; for

in the cose or Jupiter and Saturn we have the most complicated
planetary theory of our system, and one that has not yet been
completely developed. It seems to me, also, that observations

of our moon might well be confined to one or two observatories*

Here again observation is far in advance of theory, if indeed
there be now in use anywhere a pure lunar theory. All the
lunar ephemerides that we have are affected with empirical
terms, and the lunar theory itself remains an unsolved mystery.
In this case there is no attempt to impeach the observations.

The trouble seems to be with the perturbations of long period,
and this does not call for numerous observations during each
lunation. By a proper consideration of these matters astro-

nomers may, I think, save themselves much useless labour.
Observations of the fixed scars are of the utmost importance

in astronomy, since the positions of the start are of the funda-
mental points on which depends our knowledge of the motions
of the planets, the moon, and of the stars themselves ; and it is
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on account of this fact that Bessel’s tables, published in 1830,

were of such great service, since they introduced correct and
Is of reduction, and clearly defined all the consfelegant methods of reduction, ana cieany aennea an me constants

ana epochs. We now have the positions of several hundred

stan so well known that they may be safely used in the reduction

of observations ;
and for these accurate positions we are largely

indebted to the astronomers of the Pulkowa Observatory, who
have made such absolute determinations a special work. There
is still an opportunity for the improvement of these positions,

and every well-executed determination will be of value ; but it is

doubtful if crude and irregular observations can add anything to

our knowledge of the positions of these stars. Neither can the

routine, mechanical style of observing, that is apt to prevail in

huqge observatories, be of much use here. It would be better in

most cases for such observatories to assume the positions of the

fundamental stars, and to leave the further improvement of their

places to skilful astronomers who understand the theory of such

work, and who carefully study and become masters of their

instruments. In these refined observations the refraction of

light by our atmosphere also plays an important port, and this

question will need to be examined at every observatory that

undertakes to do independent work. It is true that every new
and good meridian instrument may, and perhaps ought, to con-

tribute something towards removing constant errors, and giving

us a more accurate knowledge of a star’s position ; but when
this position is veiy well known, the only way for further

improvement is through complete and careful observations, and
their thorough reduction and discussion.

In the observations of double stars but little had been done
before the present century, and the labours of W. Struve form
the real starting-point in this branch of astronomy. These labours

have been ably continued by his son, the present director of the

Pulkowa Observatory, and the observations of these two astro-

nomers, extending over a period of nearly sixty years, are of the
neatest value for our knowledge of the motions of the double stars.

This is a branch of the science into which irregular workers arc

apt to enter, and where some of them have done good service
;

but if any amateur astronomer will compare his own work with
that of the Struves, and will study the methods followed by
them in determining their personal and instrumental errors, and
will emulAte the steadiness with which they have followed out
their purpose, he can do much to enhance the value of his labour.

Here the observations are simple, and easily reduced, and the

chief requisites are skill and patience on the part of the observer.

He should not be discouraged because he obtains no immediate
or great reward for his work, or public notice, or because some
one who rants about the nebular hypothesis and kindred subjects

of which he knows nothing is for a time the great astronomer of

the day. The observer will learn finally that a good observation
of the smallest double star, or of the faintest comet or asteroid,

is worth more than all such vague talk. The observation has a
positive value, however small, but the physical theories of the

universe, of which modem popular science is so productive, are

rrect and
constants

generally worse than useless.

The first step towards a raThe first step towards a rational and trustworthy knowledge
of our sidereal universe must come from a determination of the

distances of the stars. The solution of this problem was at-

tempted soon after the Copernican theory of our solar system
was established, when it was seen that we have a long base line

for our measures, or the diameter of the earth's orbit, and it was
supposed that the solution would be easy. These early trials

were all Mures, but they led to some very interesting and im-
portant discoveries, such as Bradley's discovery of the aberration
of light ; to the knowledge of the fact that the determination of
the parallaxes or the distances* of the stars, although simple in
theory, is practically a difficult question ; and then to an im-
provement in the instrumental means of observation, to a careful
study of the methods of observation and the instruments, and to
a recognition of the necessity of a complete and rigorous reduc-
tion of the observations. An examination of these early attempts
is an instructive study. It is only about forty years ago that the
solution of this problem was at last attained, and then only by
the application of the most powerful instruments, and the best
observing skill. An interesting result of the determinations of
stellar parallax is obtained at once in the check it puts on specu-
lations concerning the ftructure of the sidereal universe. The

as
}1
ronomers

,
wh° considered the parallaxes of the stars very

fftWlJ that the bright stars are nearer to us than the
th*y observed the bright stars for

Statement tvT*'
ttls ““^caption may be true as a generalstatement, the actual determinations of parallax show that some

of the faint stars which are not visible to the naked eye are
much nearer to us than the brightest stars of our northern sky.

Again it was assumed that a large proper motion is a certain

index of a star's nearness to us ; but observation shows that this

also may be an erroneous assumption- This is a problem whose
solution is only just begun, but already we know enough of. its

difficulties to see that we need the moat powerful micrometrical

apparatus that can be brought into use. The invention of some
micrometer that, while as accurate as the present filar microme-

ter, would give the observer a much greater range of observa-

tion, and enable him to select suitable stars of comparison, is

something much to be desired. At present the heliometer seems

to be the best instrument for observations of this kind. Formerly
it was thought that photography would furnish a good method
for such delicate determinations ; bat so far the photographic
methods have not given the necessary degree of accuracy in the
measurements, and the astronomical use of photography is con-
fined mostly to descriptive astronomy, where, especially in solar

eclipses, it has rendered excellent service. Closely connected
with the parallaxes of the stars and their proper motions is the

interesting question of determining their motions to or from our
sun acconiing to the theory of Doppler. Here * likewise the
numerical determinations are so discordant, that we cannot have
much confidence in the results. In both these cases we need
more powerful apparatus, and a complete and thorough investi-

gation of the methods of observation. Perhaps some of the

large instruments now constructing may be employed in these

methods, and we may soon have better results.

A great advance has been made in cataloguing the fainter

stars. This work was begun by the French astronomers nearly

a century ago, and w as continued by Bessel, Argelander, ana
others. An important step towards the completion of this work
was taken by Argelander and his assistants in their great cata-

logue of the approximate positions of 324,198 stars, which was
finished in 1861 . This census of the stars will soon be extended,
we hope, over the whole heavens; and it already forms the
groundwork for the great zone observations of stars now going
on in Europe and in this country, and which must be nearly

finished. These observations will doubtless reveal many inter-

esting cases of the proper motion of the stars, and will certainly

form the basis for a knowledge of the motion of our solar system
in space, and for sidereal astronomy generally, such as we have
never had before. Our Americav^oservatories can render a
good service by observing stars of southern declination, since our
observatories are ten or twelve degrees farther south than those
of Europe, and thus have an advantage of position which ought
to be made use of; and which may serve to unite into a
harmonious system the observations made in the northern and
southern hemispheres. The work of mapping the very faint

stars near the ecliptic has also been greatly extended, and it is to

this extension that we owe the rapid increase in the number of

the small planets between Mars and Jupiter. But besides aiding

in the discovery of the asteroids, accurate charts of the small
stars have a permanent value in giving us a knowledge of the
heavens at their epoch, and also some idea of the distribution of
the star* in space.

It is an interesting question whether, among the thousands of
nebulae that are scattered over the heavens, any of them show
changes of form or of brightness. These objects seem to be at

least as distant as the stars, and as they have sometimes an area
of several degrees, they must be bodies of an enormous extent.

That changes ore going on in these bodies seems probable, but
to be visible at such distances the changes most be very great.

In this case there is need of much caution in the discussion of the

drawings made at different epochs, and by different astronomers

with telescopes of different power; since the nebula? change
their appearance with the telescope used, with different condi-

tions of the air, and with a variation of their altitude above
the horizon. Here the excellent photometers that have been
recently invented, and which are being so well applied to

the determination of the brightness of the stars, may give

us assistance. Perhaps also new drawings of the nebulae,

and their criticism and discussion, and a full recognition of the

difficulties of making such drawings, will soon lead to a decision

of the question of their change of form. Since the study of the

light of the stars with new and improved photometers has now
become a specialty, we may look for more exact and continued

observations of the variable stars. This is a matter of which we
know but little, and it is one where a persevering observer may
do good service. Although he may not find any immediate

encouragement in the discovery of remarkable relations among
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these stars, or the probable cause of their variability, he will be
collecting observations that mast form the test of every theory.

As examples of the result of intelligent and persevering observa-

tion, we have the case of the sun-spots, which led directly to

tite discovery of their period, and its singular variability ; and
that of the shooting stars, which has shown us a very curious

relation between these meteors and the comets, and one which

may open to us the most extensive views of the relations between

our own solar system and other systems in space.

The present condition of astronomy, with its vast and rapidly

increasing store of accurate observations, offers many interesting

subjects to the theoretical astronomer. The observations of the

stars are now so numerous, and have been so fully reduced and
criticised, and the time during which the observations have been

rtiade is so extended, that we shall soon have excellent data for

a new and very exact determination of the constant of precession.

The orbits of the planets and the moon, and their masses, are
now so well known, that little uncertainty can arise from this

source ; and by taking into the calculation a great number of
stars in different parts of the heavens, we may be able to

determine the motion of the solar system in space, as well as the
constant of precession, The constant of aberration also needs a
new determination, and since this constant is so closely con-
nected with the theory of light and its velocity, and the methods
.of its determination are still under discussion, it would be well if

several astronomers could determine this constant independently.
The value we now use was found by W. Struve from prime-
vertical observations, and is apparently very accurate ; but no
astronomical constant should depend on the work of a single

astronomer with a single instrument, when it can be determined
so easily and by other methods. The old method of finding the
value of this constant from the eclipses of Jupiter's satellites may
yet give us a trustworthy value, The value of the other constant
necessary for the reduction of observations, that of nutation, must
be nearly that found by Peters in his well-known investigation of
this question. This value may be verified by a new series of
observations of Polaris, or of the declinations of stars situated so
that this constant has its fall influence on the reductions.

There are many subjects in astronomy that need investigation,

but in most cases the labour required is very great, and the com-
pletion of the work would occupy a long time. This follows of
course from the fact that, with the refinement of observations
and their exact reduction, many small terms must be considered
which formerly could be adjected. The lunar theory has been
a vexed question for the lasf centuries, and may remain so

for a long time to come. This will no doubt be the case until

some able astronomer, with the will and perseverance of De-
launay, shall undertake its complete revision. This question

should now be looked on as a purely scientific one, and its de-

finite solution should be undertaken. The theory should not be
patched up by guesswork to fit the observations, but should be
carried out with the utmost rigour. This is a problem to which
a young and able mathematician may well devote his life, and we
must expect its solution from some such clear-headed devotee of
science. Several of the planetary theories need a new investi-

gation, and some of them are already in the hands of able
astronomers. That of mercury is especially interesting in con-
nection with the intra-Mercurial planets, ana it is to be hoped
that Levcrrier’s theory of this planet may soon have a careful

revision.

Again, among the secondary systems, the satellites of Jupiter
and Saturn offer many interesting questions to the astronomer.
At present the satellites of Jupiter demand a more complete
theory and new tables of their motions. Corrected elements of
these satellites may be required for reducing observations of their

eclipses, and for deriving a new value of the constant of aberra-
tion. These satellites form a peculiar and interesting system,
and their theory is so complicated that the labour of correcting
their elements and forming new tables would be great, but still

within the power of a persevering astronomer. The recent dis-

covery of the connection of comets with streams of meteors has
given additional interest to cometary astronomy, and there is

plenty of hard work to be done in reducing observations, in
computing^perturbations, and in deducing the best orbits of the
comets. The periodical comets have another interest, since they
may give us information concerning the matter filling space. It

seems to be probable from different reasons, such as the const*

deration of the light of the stars, that there must be matter
spread throughout the [celestial spaoes; but the only heavenly
body, that has directly given us information on this subject

is Encke's comet, which has a period of three years and a
third. For a long time the motion of this comet was very com*
pletely computed by Encke, whose calculations show very strong
proof of a resisting medium. These calculations were continued
by Von Asten, whose early death prevented him from finishing

his work, and the theory of this comet is left in an unsatisfactory

condition. It is very desirable that the motion of this comet
should be completely investigated, and although the method of
the special perturbations of the elements followed by Encke Is

probably the best that can be used, still in such a case it would
be well to apply various methods. Here again, on account of
the frequent returns of the comet, the labour of computation's
very great, and probably would be enough fully to occupy the
time of oue astronomer. The interesting questions connected
with the motion of this comet ought to induce some one to under-
take this laborious work, and these questions are so important
that two or three astronomers might well be employed on its

theory.

The methods of astronomy have now become so well esta-

blished that the future advancement of the science is assured,

especially since long intervals of time give an increased value to

observations. Yet we may hope for improvement in instruments,

for the introduction of new methods of observing, for better

trained and more efficient astronomers ; and perhaps also the

rapid advancement of the physical sciences may furnish us with
new and more powerful methods of investigation. There is an
intimate relation between the instrument-maker and the astro-

nomer, and they should understand each other better than is

generally the case. It may seem a small matter that the divi-

sions of a circle, or of a scale, should not be too finely or too

coarsely cut ; that the reading scale should not be placed in an
inconvenient position, and that the illumination of the instrument

should be carefully studied, and brought under the control of the
astronomer

;
but these are really essential points, and, if not

rightly arranged, are certain to weary the observer and to impair
the quality of his work. Such mistakes will not be remedied
until the makers better understand the uses of an astronomical
instrument, and have correct ideas of the end to be attained.

Since our American opticians have placed themselves at the
head of their craft, we may hope that our instrument-makers
will do likewise, and that they will soon be able to furnish os
with the best instruments of precision.

There is one point to which astronomers should give more
attention, and from which we may reasonably hope that great
advantages to astronomy may come ; and that is to the selection

of sites for new observatories. It is possible, perhaps probable,
that our instruments may be greatly enlarged and improved, and
that important discoveries ana improvements in the manufacture
of optical glass may be made

;
but it seems certain that we have

within easy reach very decided advantages for astronomical work
by the choice of better positions for our instruments. Very few
American observatories have been established for the purpose of
doing scientific work, or with much thought or care for their

future condition ; but generally they are built in connection with
some college or academy, and are the product of local and tem-
porary enthusiasm, which builds an observatory, equips it with
instruments, and then leaves it helpless. The atmosphere that sur-

rounds us, and its sudden changes of temperature, are the great

obstacles to the good performance of a telescope ; and the larger

the instrument, and the higher the magnifying power, the more
serious are these hindrances. Now, with our present means of
travel, we can easily place our instruments at an altitude of eight

or ten thousand feet, and above a large part of die atmosphere.
In this way we may be able to do with small instruments what
at common altitudes can be done only with large ones ; and when
possible it is always better to use small instruments, since they
are more easily handled, and are relatively stronger and better
than large ones. Uniformity of temperature may be vectored by
seeking locations in the tropical islands, or on coasts like that of
California, where the ocean winds keep the temperature nearly
uniform throughout the year. At great altitudes we may seem
a clearness of vision that would be of the greatest value in the
examination of faint objects, and by this means, and by perse-
vering and continuous observation, interesting diaoorerfes may
be made. It is a matter of course that, except in the ease of
comets, the future discoveries in astronomy will belong to faint
and delicate objects ; but these are interesting, sand ihotfa not be
neglected, A uniform temperature, which seems goati defec-
tion, and steady images of the stars, is necessary fbraoemte
determinations of position, and for all measurements'4f pre-
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riiian. This condition is especially important in such work as

that of stellar parsll**, the determination of the constant of

aberration, and wherever the yearly change of temperature may
act injuriously. Tn the selection or better sites for observatories

I think we have an easy means of advancing astronomy.

As this science grows and expands, it will become more and
more necessary to study the economy of its work, in order that

astronomers may bestow their labours in the most advantageous
methods, and may rid themselves of all cumbersome and time-

consuming processes. The manner of publishing observations

has already been much abbreviated, and improved I think, by
some of the European astronomers, and this change seems
destined to become universal. As the positions of many objects

are now well known, the need of printing all the details of the

observation, such as the transits of the wires, the readings of the

micrometers, &c., is very slight ; and this printing may be safely

abandoned. Even this change will lead to a great saving in the

time and cost of printing. But this will necessitate a more
complete discussion of the work, and a more careful examination

of .the instruments ; things to be desired, since they tend to lift

the observer out of his routine, and make him a master of his

business. There are objections to this change, and some of

them are real, such as the importance of publishing a complete

record ; but this is overestimated, I think, since the original

records ought always to be referred to in case of doubt ; and
other objections are factitious, such as the need of publishing

a large and showy book in order to impose on the public.

We may hope also for improvements in theoretical astronomy,

and for the better training and preparation of students of this

science. I know that it is sometimes said that theoretical astro-

nomy is finished, and that nothing more can be done. Such
assertions come from professors who are old and weary, or from
those young men who tire out early in life

; but they are wrong.

The improvements that Hausen has made in the theory of

perturbations, and Poinsot’s study of the theory of rotation, show
what careful investigation may do, and assure us of further pro-

gress. It must be confessed that some of the astronomical work
done in our country bears evidence that the astronomers did not

understand the correct methods of reduction, and much of it

shows evidence of hasty and ill-considered plans. This is per-

haps a natural condition for beginners, but we trust that it has

been outgrown. An actual need for the astronomical students of

our country is a good bpok on theoretical astronomy, similar to

Pontecoulant’s work, in which the whole subject shall be pre-

sented in a complete form, such as we find in the “ Mdcanique
Cdleste,” together with an account of the improvements made by
Gauss, Poisson, Hansen, and others. There is no American
book of this kind, and the English works are too partial, designed

apparently to fit the student for college examinations, and not to

give him a complete knowledge of the science. Such a book has
hardly been attempted in our language, unless that of Wood-
hou.se may be an exception, and it may be a long time in coming,

since it requires a man qualified to do the work, and will involve

an expense of labour in the preparation and of cost in publishing

such as few are willing to incur. In the mean time it is far

better for the student to go directly to the writings of Lagrange
and Laplace, of Gauss and Poisson and other masters, rather

than to spend time in reading second-rate authors who endeavour

to explain them. And generally this will be found the easier

way also, since the student avoids the confused notions and
symbols, and the grotesque expressions and egotism of small

men, and is lifted into the region of ideas and invention.

In presenting his exposition of the nebular hypothesis, which
has since become so celebrated, Laplace says :

“ I present this

hypothesis with the distrust which everything ought to inspire

that is not a result of observation or of calculation.
1

’ It Is a
singular fact that, among all the writings on the nebular hypo-
thesis, 1 have never seen a reference to this presentation of it by
its most distinguished advocate ; and yet this is the true spirit

of scientific astronomy. Laplace did not wish to exempt his
own theories from criticism, and neither should any one. In
astronomy there is no final human authority, no synod or council,
but simply an appeal to reason and observation. If a theory or
a discovery be true, it will stand the test of observation ana of
calculation

; if false, it must pass away to that Miltonian Umbo
where so many things have gone and are going. The question
is sometimes asked, Of what use is astronomy ? and the reply
generally made is that it has conferred great benefits on naviga-
uouuid on commerce, since it is by means of his astronomical
™™dgethat the sailor determines the position of his ship on

the ocean. There is a truth in this reply, but it is only partial.

The great value of astronomy is that it is really a science and
that it has broken the path and led the way through which all

-

branches of science must pass if they ever become scientific. It
is the spirit of honest, unrelenting criticism, and of impartial

examination, that finally eliminates error and awards to every
one his just due, that makes astronomy honourable and attractive ;

and it is by cultivating this spirit that astronomy oonfers its chief

benefit, for it is this that shall break in pieces and destroy all

false assumptions in science and in philosophy.

SCIENCE IN NORWA V
WE have received several publications from Norway of
v "

scientific interest.

Nyt Magazin for Naturvidenskabeme. B. 25, H. 4.
(Kristiania, 1880.)
In this number of the Norwegian “New Magazine for

Natural Sciences” Herr Hansen continues his description ot
the annelids yielded by the Norwegian North Sea Expedition
of 1878, to which he appends drawings of his own of all the
rarer forms.—Herr L. Schmelck gives the results of his analysis

of sea-water obtained in the same voyage within and near the
Polar circle The water was taken at various depths, and was
obtained from a stratum intermediate between the surface and
the bottom by means of an apparatus devised for the purpose by
Herr Toraoe.—Herr Brogger and Reusch’s observations on the
character and localities or Norwegian apatite, which originally

appeared in 1875 *n Zeitschrift d. deufschen geologiseAin
Gescllschafty are here translated into Norwegian by the authors,

who have made various additions to their paper, which is

illustrated with numerous drawings.—In a paper on the Lepi-
doptera of Norway by W. M. Schoyen the author draws
attention to the number of new forms added to this branch of
the Norwegian fauna s'<nce the publication, in 1876, of Siebke’s
list of the insects of Norway. The number given at that time
for the lepidoptera was 934; it is now rained to 1,019. The
writer’s own contribution to these is 38 hitherto undetected
Norwegian species, the habitats and characters of which he
describes.

Kort Fremstilling af de Norske Kursteders Udvikling %

Ved Axel Lund, M.D. (Kristiania, 1880.)—In this brochurewe
are reminded that Norway, from her geognostic character, is

naturally deficient in thermic springs; and we are shown that till

recently the water-cure—taking the words in a comprehensive
sense to include the use of waters internally and externally—was
unknown in the country. In fact even now the Norwegians
stand exceptionally low in the Beale of water-using nations, al-

though an encouraging change in this respect has been manifested
of late years by the establishment of mineral and sea-bathing
places in various parts of the kingdom. These Dr. Lund de-
scribes at great length, giving the analysis of the waters yielded
by the few springs that have been opened, and the amount of
salt present in the sea-water at the various marine stations, with
the medical reports of each and the mode of treatment adopted.
In the last respect the only difference that we observe from the
system generally followed at German baths is that at the sea-

bathing establishment in the Sandefjord, a small species of
Medusa is used to excite local irritation in cases of cerebro-

spinal, rheumatic, or neuralgic affections, by passing the animals
rapidly over the p-rts affected. To Dr. Thaulow, the. founder
of the baths at the Sandefjord and at Modum, the Norwegians
owe a large debt of gratitude as the first of their countrymen
who drew public attention to the paramount importance of baths

as a hygienic agent. Sweden has long been in advance of Nor-
way in its appreciative comprehension of the curative value of

mineral and sea-waters ; and from Dr. Lund the reader will

learn all that there is to learn in regard to the water-establish-

ments, springs, and baths of the sister kingdom, while he may
also rather some information respecting similar institutions in

the Danish dominions. In conclusion, we may observe .that

some of the newly-opened Norwegian water-cure establishments,

as that of Modum, lying in the midst of pine-woods, and the

sea-bathing places on the SahdeQord and Kristianiafjord, offer

numerous attractions to foreigners in respect to salubrity of air,

beauty of position, and moderate ooet ofliving. _ v

Knudsho, cllcr Fjtldflomm. T. B. Barth. (KristianU, i88o4
—Herr Barth, who is well known for his animated descriptions

of the natural scenery of his country, and his lively narrative of
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(he adventures of a sportsman In Norway, supplies us in the

present sketch with a comprehensive risumS of the flora of the

Fjelds. • The spot he has chosen for his point of observation is

the double-topped hiU Knudsbb, near Kongsvold, well known
to the botanists of other countries, as well as to those of Norway,

for its exceptionally rich and varied Alpine flora. Here may be

gathered the rare Artemisia norvtgka; the gentians, nwalu

and glacialis; some of the less common saxifrages, numerous

species of Cartx and SaUx; and some Alpine forms, as Rob-

resia caricina, Chamurtpes alpina, which are not found else-

where so low down ;
while here, too, the collector will And dose

at a number of sub-Alpine and south-Norwegian plants of

rare occurrence in other parts of the country* Herr Barth,

Mnwif an enthusiastic botanist and a practised collector, never

fails to give the local and ordinary Norwegian name of the

plant he describes, in addition to its sdentific designation ; and
thus supplies foreigners with very valuable and much-needed
information, the want of which often proves to be a matter of

great inconvenience in studying the flora of a foreign country.

Om Grantdrken og Barkbulm. J. B. Barth.—In this little

pamphlet the author, who is one of the first authorities in

Norway on questions of forestry and arboriculture generally,

explains his reasons for differing from the opinion commonly
received, that the desiccation and ultimate death of the Norwe-
gian spruce {Abies excelsa) are due to the attacks of Tomicus
typographies {.Bostrvchus typographus)

f
which is usually regarded

as tne most pemicfons of all the insect-enemies of the Coniferae.

Herr Barth does not dispute the fact that this beetle is to be found
often in large numbers on trees affected by abnormal drying up,
whether still standing or cut down ; but, in his opinion, although
disease in the tree may be the cause, it is not the result of the
presence of the Tomicus, which he believes to have absolutely

no effect on the condition of the bark. According to this view
the numerous agents employed in Germany and elsewhere to

eradicate this beetle have no result but waste of labonr and
money

; the only remedy against the drying uf> of the bark being
a more scientific mode of clearing forests, in which the trees

often perish either through overcrowding, or more frequently

through reckless felling, by which cold blasts are allowed to fall

directly on the interior. Herr Barth’s views are in opposition

to those of the majority of the working foresters of Germany
and Scandinavia, bnt his extensive acquaintance with home and
foreign forests, his great practical experience, and his reputation

as a naturalist, entitle them ^ all possible respect, although it is

not to be supposed that his^piea for the innocuousness of the

Bostrychus typographies will be admitted without much sifting of

the evidence, seeing that this insect is generally believed by
German foresters to have been the cause of the destruction of

the forests of the Harz Mountains, when between 1780 and 1790
two million trees died of desiccation.

SPECTROSCOPIC INVESTIGATIONS 1

AS I have stated in my former communication, 2 all che-
** mically related elements exhibit a homology of spectra,

the various spectra of the elements of a group differing solely

in the manner in which their groups of lines are shifted towards
one end or other of the spectrum.

In a comparative investigation on the alkaline earths, I have
arrived at conclusions which may explain these remarkable
analogies in chemically-related elements.

I have now the honour of laying before the Academy a brief

account of n?y investigations ; on another occasion I shall report

on this subject more fully.

If the spectra of the alkaline earths are produced by a jar*

spark in a hydrogen-atmosphere,® spectra are obtained which
•how the homology of the spectral lines very beautifully. The
spectrum of magnesium cannot be compared with the spectra

obtained in this manner, because it does not contain the less

refrangible lines. However, without the jar, or employing a
smaller battenr and a smaller induction-coil, it appears that in

the spectra of calcium and strontium all lines in the led and
yellow disappear, and the spectra which become visible are

remarkably similar to those or magnesium.

* By G. Ciamician, in Site. Ber, der k, Akad. der fVtss.
t Vienna. Vol.

lxxiv. Heft i.

" Ueber die Spectren der chemitichen Elemente und ihrer Verbin-

dungen" (vol. lxx.vi, chapter ii., October, 1877). ‘'Ueber den Einfluss der

_ .Jhte und der Teraperatur auf die Spectren von Dampfeu und Gasen.”
(vol lXxviii. chapter ii.,' October, 1878 )

3 With four of eix medium Bunsen** dements and a great Golds * induc-
tion coll giving a spark of 10 centimetre.

Comparing the less refrangible put of the spectrum of the
alkaline earths, which are only rendered risible by increased

temperature with the less refrangible half of the entire oxygen
spectrum, we find the remarkable fact that these two halves
of the spectra show a decided resemblance or homology.
From this we may conclude that th* spectrum of the groups of
the earth-alkali metals is composed of the spectrum of magnesium
and of that ofthe less refrangibleparts of oxygen.

In order to determine the real importance of these remarkable!
analogies—it being known that the atomic weights of barynm,
strontium, and calcium are capable* of being composed of the
atomic weights of magnesium and oxygen 1—I founa it necessary
to analyse the spectra of combinations, which are not satnratecL
but behave as compound radicals, and rims most resemble in
chemical behaviour the simple radicals or elements.

Hitherto I have analysed cyanogen and carbonic oxide. The
cyanogen spectrum comprises two portions, one of which is the
homologue of the nitrogen spectrum, the other the homologue
of the less refrangible part or the carbon spectrum.

Also in the carbonic oxide spectrum there are present the

well-known groups of carbon appearing as bands, and displaced

in the red field there are several lines homologous to those of
oxygen. Therefore the same relation exists between the spectra

of nitrogen and carbon, and between the spectra of cyanogen,
carbon, and oxygen, and carbon oxide spectrum, which prevails

between the spectra of magnesium and oxygen and the spectra

of the earth-alkali metals.

One can go further and say that in general the homology of
the spectral lines of chemically-related elements is in all proba-
bility based upon the circumstance that the elements of such
natural groups conform to the laws of Mendelejeff on atom-
weights, and consist of identical components.

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE

Cambridge.—The Science Lectures at Cambridge this term
include Prof. Liveing on the General Principles of Chemistry,
and on Spectroscopic Analysis ; and Prof. Dewar on Physical
Chemistry. One of the demonstrators will give demonstrations
in Volumetric Analysis

;
and Mr. Scott, assistant to Prof. Dewar,

will give a course of demonstrations in Elementary Organic
Chemistry. For permssion to carry out special investigations in

the University laboratories application should be made to one of
the Professors.

Lord Rayleigh will lecture on Galvanic Electricity and Electro-
Magnetism in the Cavendish Laboratory ; Dr. Schuster will
lecture weekly on Radiation ; Mr. Glazebrook will give an ele-

mentary course of demonstrations in Electricity and Magnetism ;

and Mr. Shaw will give demonstrations on the Principles of
Measurement and the Physical Properties of Bodies. Courses of
demonstrations are announced for the Lent Term on Heat and
Advanced Electricity and Magnetism ; and for the Easter Term
on Light, Elasticity, and Sound.

Mr. W. J. Lewis will lecture on the Silicates, in the [Mine-
ralogical Lecture-room.

Mr. F. M. Balfour will give elementary and advanced conrses

on the Morphology of Invertebrata, with practical work. Prof.

Humphry will lecture on the Osseous System j Prof. Hughes on
the Principles of Geology, with Field Lectures ; Prof. Latham
on Therapeutics

;
Prof. Newton on Invertebrata ; Prof. Stuart

on Mechanism.
It is to be hoped that something may be done this term to

relieve science students in the matter of Greek, and to encourage
French and German studies, for want of which there is so much
hindrance to science, as well as literature. The Sedgwick Geo-
logical Museum, with money accumulating, must still wait, we
suppose. Will the Museum be ready for 1900 ?

Mr. Sedley Taylor will lecture on the Acoustics of Music In
the Cavendish Laboratory.

SCIENTIFIC SERIALS
Bulletins dela Socilti d'Anthropologic de Paris

, tome iii. fasc. 2
(1880).—M. Robin, Inspccteur primairedu D^partement de Loir*
et-Cher, has laid before the Society his scheme for obtaining
important anthropological measurements by the help of teachers
of schools. The proposed questions, with a full description of.
the various appliances by which such measurements could be

* It i*, namely, *4 + « 40 (calcium), *4 + 4* * *= 8« (vtutotfoo),
and 34 4- 17 x 16 =5 136 (barium).



NATURE
taken, have keen submitted to ihe consideration of a apodal
commission*—M. J. Parrot’s paper on the development of the

brain in infants, considers (he subject chiefly in reference to the

modifications of colour which the medullary substance undergoes*

—The present number of these Bulletins gives M. P. Broca’s

remarks on his “goniom&tre flexible,” of the various parts of

which drawings are appended.—M. Harmand makes the inter-

esting communication that some Cambodian inscriptions, hitherto

undeciphered, have been found by Prof. Kern, of Leyden, to

be Sanskrit, written in Kawi and Kolinga characters^mM.
Vinson suggested that fixed rules should be drawn up far the
transcription of foreign words, and should form part of the
official anthropological instructions provided for travellers and
explorers in savage countries. His suggestion has been accepted

.

—In addition to the article already referred to on the flexible

goniometer, these Bulletins contain several papers from the pen
of the late M. Paul Broca, which will be read with the more
interest as being among the last of his communications to the

i

Society ; these are his post-mortem reports of the appearances 1

presented in the thorax of a young Zulu girl, with his remarks
ona retrogressive anomaly in the aorta of this girl ; a description

of die appearances of the cranium of the assassin Prevost, more
especially with reference to the assumed importance of the

protuberance between the occipital and parietal, to which
Gratiolet applies the term calotte

,
and which he regards as a

simian character. M. Broca considered that in the interests of

physical science it would be desirable that greater facilities

should be afforded to scientific men for obtaining the heads of

those who die in public prisons, asylums, &<x Finally we have
the report of M. Broca’s remarks on the case of an illiterate boy
of eleven, possessed of extraordinary powers of calculation,

and evincing surprising facility in extracting cube-roots. The
consideration of this case gave additional interest to the discus-

sion that had been raised at an earlier meeting, in regard to

Galton’s observations on the virion of serial numbers.—M.
Mouditre has drawn up a monograph on the women of Cochin-
china, in which he has embodied the results of six years'

laborious anthropological researches. The three races of Anna-
mites, Cambodians, and Chinese, of which the Cochin-china
population is composed, were severally studied.—M. Bertillon

gives the results of his comparative analysis of the. statistical

tables of suicides for France and Sweden. The results show
singular accord between the two countries, and the author con-

siders himself justified in maintaining that they establish the two
following laws :—I. That widowers commit suicide more fre-

quently man married men. 2. That the existence and presence
in the house of children diminishes the inclination to suicide both
in men and women.—M. Rene de Semalle gives a comparative
table of the mean length of the generations of mankind, based
on the genealogy of the reigning and other princely families in

Europe. From these it would seem that the period of thirty

years, which in common parlance is accepted as that of a genera-
tion, very closely corresponds with the means obtained from
these genealogical data.—M, Fourdrignier gives the result of his

exploration of the double tumuli found at Thuizy, near Rheims,
among a large number ofother graves in which only one individual

had been interred. Where these graves have escaped earlier

spoliation, the human remains and the broken fragments of orna-

ments found in them would appear to show that the individuals

buried together were of different sex. M. Fourdrignier has made
in interesting discovery of the several parts of two conical casques.

The fragments of these singular head-coverings were extracted

From two of the double graves, and, according to their discoverer,

they belong to a Gallic race of the pre-Roman period, and must
in form have closely resembled the modern German “ Pickel-
haube.”

ration of the region comprised between the Upper Senegal and
the Niger, by M. Pemer. A Government expedition under
Commandant Desbordes was to start on the 5th, Commandant
Derrien having charge of the topographical department. They

SOCIETIES AND ACADEMIES
Paris

Academy of Sciences, October 4.—M. Wurtz in the chair.
M. Perrier presented a Comfite rendu of the determinations of

to St Louis, and make their wav to Hafoulabd, at the con-
fluence of the Bafing and the Bakhoy. Here they constructfluence of the Bating and the Bakhoy. Here they construct
their first fort, and organise escorts ana convoy, with a view to
a general trianjulation of the region between Bafoulabd on the
Senegal, and Dina and Bamakou on the Niger. The railway
contemplated would run from Medina, by BafoulaW ana
Fangalla, to the Niger.—Order of appearance of the first vessels

in the spike of Lepturus subulatus, byM. Tr&ml^M. de Lessens
presented the “ Bimensual bulletin of the Intarfoceanic Canal”
for September.—On utilisation of the crystals of lead-chambers,
by MM. Girard and Pabst. The crystals offer an abundant and
economical source of nitrous acid, and the authors have been
able to prepare <on a large scale, the dinitric bodies, amidoazo-
benzol and nitroalizarine, by making the nitroso-sulphuric acid
act on the corresponding amidisea derivatives, or aniline
and alizarine. But the crystals «fa only be employed in
presence of a quantity of sulphuric or nitric acid (preferably
the former) sufficient to prevent their decomposition by water.—*
Observations of Faye’s comet made at the Observatory of
Florence - Arcetri, by M. Tempel.— On some thermometric
questions, by M. Crafts. It is very probable that the least

change of volume of a thermometer is accompanied by a change
of the coefficient of dilatation.—On the decomposition of salts

by liquids, by M. Ditte. The laws of dissociation by heat
which apply to decomposition of salts by pure water and by
saline or acid solutions, apply also to decomposition by alcohols,

and probably in general to decompositions of salts by the wet
way, whatever the solvent.—On the physiological action of

Conium maculatum, by M. Bochcfontaine. Conine diminishes

or abolishes the physiological properties of the nervous centres

before acting like curare on the “ nervo-muscular junctive sub-

stance” (Vulpian). In the dog and frog it at length abolishes
the nervous excito-motricity if given in sufficient quantity, and it

Is fatal for batrachians as well as for mammalia. Hemlock then
may act like curare, but it has additional physiological effects.

—

Floral dimorphism and staminal petalody observed in Convolvulus
arvensis, L. ; artificial production of this latter monstrosity, by
M. Heckel. Petalody is the effect of direct fertilisation long
continued. The autogamic process in plants as in animals (but

in a longer period with the former) h^s the result of altering the
organs of reproduction and leadiagfto absolute infertility.

at Geryvillc, Lsgboaat, Biskra, and Carthage in l$77 and 1878,
with a description of instruments and methods. In die exchange
of signals it was possible to calculate the mean retardation of
transmission of a signal along an aerial conductor, from chrono-
graph to chronograph, for distances comprised between 414 Jem.

t
l»33o km. The mean velocity of propagation was found

zJfS, 4f»°°okpa. At this rate an electric signal would go
the earth in a second.—Military and geographical expfo-
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SCIENTIFIC WORTHIES
XVI.—Richard Owen

AMONG time-honoured sayings there is none the truth

of which comes more frequently home to the scientific

worker than that which reminds him that a prophet is not

without honour save in his own country and among his

own kin. Its very truth would seem to make it short of

impossible for us to take full cognisance of our own Scien-

tific Worthies. The subject of this notice, still in hale

strength, though now in full years and full of honours, is

however in a very great measure an exception to the

above proverb. Foreign men of science and foreign

countries when they came to offer him their rewards

found him already decorated. That a life abounding in

labour, some of the results of which will remain as the
i

heritage of mankind, was not undeserving of human
recompense the following lines will abundantly showed

j

Richard Owen was bom on July 20, 1804. He^tontH1
j

culated in the University of Edinburgh in 1824.
j

Bartholomew’s Hospital the following year, hec&jddft&e i

diploma of the Royal College of Surgeons in &A 1

1825 he visited Paris, making the acquaintance oflSfeqtfi

,

Cuvier. On the completion of his medical <

Owen settled down to practise in Serle Strec^llfkiedifi^

Inn Fields. While at Bartholomew’s Hospittdthb' fifed

been one of Dr. Abernethy’s dissectors, and iari

Dr. Abemethy’s suggestion, he was emplopriMft tifc

College of Surgeons to make the cataJogufeV/of ;tbe

Hunterian Collection in that institution. Mr. Cliff *vas

the Conservator of the /College Museum at this time.

The first catalogue of the invertebrate animals in spirits

was published by the College in 1830, and in the follow-

ing year appeared the memoir on the Pearly Nautilus

(Nautilus pompilius), with some excellent drawings from

the author’s pencil.

The Zoological Society of London had been at this

time in existence for some years, but up to 1830 it can

scarcely be said to have had any scientific life. Some few
of the then Fellows determined it should be otherwise, and
after some little opposition the Council of the Society

allowed the formation of a committee of science, who
were further permitted to publish their own Proceedings.

The first meeting of this committee was held on November

9, 1830, at which Owen read a paper on the anatomy of

the Orang-Utan. It is not without interest to note that

at the next meeting, held December 28, 1830, a letter was
read from Vaughan Thompson, mentioning his discovery

of a metamorphosis in Crustacea. From 1830 to the

present date the contributions to the Transactions and
the Proceedings. of the Zoological Society of Mr. Owen
have been both numerous and important, and for many
years he was the unpaid prosector to the* Society. He
also at this period read several papers on pathological

subjects before the Medical Society of St. Bartholomew’s

and the Medical and Chirurgical Society of London, one

of the most remarkable of which was that describing

the anatomical results of the ligature of the internal

iliac artery, by Dr. Stevens, at Santa Cruz in 1812.

In 1834 a Chair of Comparative Anatomy was founded
Von. jxn.—

N
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for Mr. Owen at St. Bartholomew’s Hospital In the

year 1835 he published an account of a remarkable

nematoid worm found living in the muscles of die human
body ( Trichina spiralis), and giving rise to a serious and
often fatal disease called trichinosis, since, unfortunately,

too well known. In 1834 he was elected a Fellow of the

Royal Society, and in the same year was appointed the

first Hunterian Professor at the Royal College of Surgeons.
This chair he continued to fill until 1855. Mr. Owen, on
succeeding his father-in-law, Mr. Clift, as Conservator of

the Museum of the College of Surgeons, gradually retired

from professional practice, and after a short time devoted

himself exclusively to scientific pursuits. Of the thirty

years during which he worked at Lincoln’s Inn Fields, the

last twenty were mainly spent in the study of comparative

anatomy. A very rapid survey of the immense amount

of work accomplished by him during this period will not

be without interest. The catalogue of the physiological

'ipBoia^ens in the Hunterian Collection consists of five

quarto wotames, which were published by the Council of

the Collegtt:of Surgeons between 1833 and 1840. The
catalogue tiftosteological specimens is contained in two

^mjyjto voltes published in 1853, and that of the Fossil

^S?iftiates;-sn& Cephalopods in three quarto volumes

published in
7
rfife.

«*:The great work on the study of teeth was issued

between xB4be-i845. In preparing the drawings for this

work Prof. “ Gwen was threatened with an attack of

r$#nitii» adcLwr compelled to commit the further prepa-

t^ibdlwlOif^Hyittiations to the excellent artists Lens

rtlifartt>Miamrideben.

r ! The :weJlknown Lectures on Comparative Anatomy
and Physiology appeared between 1843 and 1846. After a

one-and* twenty years’ study of the homologies of the

vertebrate skeleton, Prof. Owen’s era-marking work on
the “Archetype and Homologies of the Vertebrate

Skeleton ” was published. After having made a certain

progress in comparative anatomy the evidences of a

greater conformity to type, especially in the bones of the

head of the vertebrate animals, than the immortal Cuvier

had been willing to admit, began to enforce on Prof. Owen
a re-consideration of Cuvier’s conclusions to which for

long he had yielded implicit assent. The results of these

reconsiderations were successively communicated to the

Royal College of Surgeons of England in the Course of

Hunterian Lectures for 1844-45, and a sketch of his

general views on the subject was laid before the British

Association at Southampton in 1846. In 1849 were

published the memoirs “ On the Nature of Limbs,” and
“On Parthenogenesis.” The term “parthenogenesis 1 ’

was devised to replace a phrase somewhat cumbrous and
incorrect, which was to this time applied to designate a
phenomenon as interesting as strange.

Nor was all this sufficient for the superabundant energy
of the Hunterian professor. The Palaeontological Society

succeeded in enlisting his services for a series of mono-
graphs of British fossil vertebrates, and during this period
were published a memoir on the “ Fossil Chekmian Rep-
tiles of the Purbeck Limestones and Wealden ClayaP

(1853), the various supplements to which date from 1859
to 1879 \

“On the Fossil Reptiles of the London
(1849, 1850), the portion of this memoir relating* to^the
Chelonia was in part written by the late Prof. Bell* 5

“ On
cc
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the Fossil Reptiles of the Cretaceous Formations ”(1851).

A remarkable series of papers on the Fossil Birds of

New Zealand and on some Fossil Mammals of Australia

also about this date appeared in the Transactions of

the Zoological Society, and a very elaborate memoir on

the great American Megatherium in the Philosophical

Transactions.

But even amid a scientific activity that rivalled that of

his great friend Baron Cuvier, Prof. Owen had the energy

to devote some time during these thirty years to the more
direct benefit of his fellow men. He was appointed one
of the Commissioners to inquire into the Health of Towns.
This Commission sat during 1843 and 1846. A special

report from his pen on the sanitary state of his native

town, Lancaster, appeared in 1848, and the improved

sewage of that town with a new water supply on the un-

intermittent system followed. He was appointed as one

of the Commissioners on the Health of the Metropolis,

1846, 1848, and again on the Commission on the Meat
Supply in 1849 ;

as the result of this latter Commission

it will be remembered that the famous market at Smith-

field was suppressed, and the large Cattle Market was
transferred to Islington.

Prof. Owen was also one of the Commissioners for the

Great Exhibition of 1851 ; Chairman of the Jury on Raw
Animal Products applied to Food and Manufactures,

and Vice-Chairman of the Jury for “ Les Substances Ali-

mentaires” in the Great Exhibition of Paris in 1855.

Labours so abundant were not without reward. In 1842

the Royal Society conferred on him the Royal Medal for

his memoirs on the General Economy of the Monotremes
and Marsupials. In 1846 the same society decreed to

him the Copley Medal In 1851 the King of Prussia

sent to him the “Ordre pour le Mdrite.” In 1852 her

Most Gracious Majesty assigned to him a residence in

Richmond Park, and in 1855 the Emperor of the French
bestowed on him the cross of the “ Legion d’Honneur/
The old Universities of Oxford, Cambridge, and Dublin

conferred on him honorary degrees . The Royal College

of Surgeons of Ireland made him an Honorary Fellow,

and most of the learned societies of Europe and America

numbered his name on their lists of Honorary or Corre-

sponding Members.

John Hunterhad leftbehindhim a very abiding monument
of his labours, some idea of which could now be obtained

from the patient labours of the first Hunterian professor;

but on terminating those labours Prof. Owen bethought

him of yet another way in which he could make known the

thoughts and works ofthe founder of philosophical surgery,

which was, by the publication of Hunter's original papers.

Between 1793 and 1800 Mr. Clift, F.R.S., had sole

charge of the Hunterian collection and manuscripts, and
during this period he had copied some proportion of the

latter before they were removed from the Museum in Castle

Street, Leicester Square, by the executor, Sir Everard
Home. A short time previous to Mr. Clift’s death he
placed in Prof, Owen’s hands the whole of his transcripts

of the Hunterian manuscripts, with an autograph state-

ment of the important fact. These were published in

two volumes in 1861, and thus, after an entombment of

nearly seventy years, were added “to the common intel-

lectual property of mankind.”
' Frof. Owen’s connection with the Royal College of

Surgeons ceased in 1856, when he was appointed Super
tendent of the Department of Natural History in 1

British Museum. He was the Lecturer on Palaeontolo

at the School of Mines in Jermyn Street in 1856, a:

Fullerian Professor of Physiology in the Royal Instit

tion of Great Britain in 1858.

When Prof. Owen entered on his duties at the Britii

Museum his attention was at once called to the su
1

ject of the want of space wherein to stow the rapidl;

increasing natural history collections. For several yeai

already had Dr. Gray, to whom this Museum owes s

much, urgently demanded additional space. In 1851

in 1854, and again in 1856, Dr. Gray implored fo

more room; scarcely half of the zoological collection

was exhibited to the public, and their due display, hi

declared, would require more than twice the spaa,

devoted to them. Numerous suggestions were made tc

remedy this state of things, but without avail Even such

distinguished trustees as the late Sir Roderick Murchison

and Sir Philip Grey Egerton, backed though they were by a
large and most influential body of scientific memorialists,

were powerless to obtain the least of the additions to the

British Museum which they had recommended—-additions
which long ere this date would have been overcrowded in

their turn. The Government declined to carry into effect

any alterations in the present building in Great Russell

Street, preferring, the alternative of a severance of the

Natural History Department from the British Museum.
At this juncture it seemed to Prof. Owen to be unwise and
indeed even wrong to hazard the safety and utility of

these collections by persisting in the advocacy of a course

which was futile, and having satisfied the then Chancellor

of the Exchequer of the exigencies of the case, plans

were obtained for a large new museum at South Kensing-

ton which would afford a superficial space for display of

the collections, systematically arranged, ofabout five acres.

Prof. Owen’s report (1859) was approved of, but a vote

on account of the new building was negatived by the

House of Commons. This led to the publication of a

pamphlet by Prof. Owen, “ On the Extent and Aims of a

National Museum of Natural History,” in 1862, and as

a final result the Government obtained the sanction of

Parliament in 1872 to the erection at South Kensington of

the magnificent range of buildings there just completed, in

which in process of time the whole of the natural history

treasures of the British Museum will be systematically

arranged.

For long the propriety of moving this collection from

Great Russell Street was hotly contested, and as in other

great questions the weight of authority could at one time

be quoted as against the move. Scientific men are however

as a rule not often to be unduly swayed even by authority
.

and they are generally philosophical enough to accept
|

accomplished facts. In this immense building the State if

has provided ample accommodation, so far as space ls|

concerned, for the present collections and for the probable
|

increase of these for another generation; and not content
jj

with this, there is in addition room enough for future
J

generations if they feel inclined, to nearly double the|

available space, and thereby even add to the beauty and?

I completeness of the whole structure. In the obtaining oL

this splendid casket in which to display Nature’s gems,

I

Prof. Owen has seen accomplished one great object of|
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bis life; and even those who think it might have

been better for science had their own peculiar plans

been carried into effect, will hardly grudge Prof,

Owen the palm of victory which he may have won

from them.

The necessary and often arduous routine work required

of Prof. Owen as head of so large a department did not

in any great measuie diminish the extraordinary activity

with which he from time to time published original works.

Nearly a quarter of a century has elapsed since he

entered on his duty at the British Museum, and the

record of his contributions to science during this period

equals, if it does not surpass, that of the previous thirty

years period. Among the more important of these we
must notice: Memoir on the British Fossil Reptiles of

the Mesozoic Formations— Pterodactyles, 1873-2 877; on

the British Fossil Reptiles of the Liassic Formations

—

Icthyosaurs and Plesiosaurs, 1S65-1870; on the British

Fossil Cetacea of the Red Crag, 1870; on the Fossil

Reptiles of South Africa, 1876 ;
on the Classification and

Geographical Distribution of Mammals, 1859; a Manual
of Palaeontology, 1861. The long list of papers published

in the Proceedings of learned societies, to be found in the

Royal Society’s invaluable Catalogue (numbering over 360),

includes many, the scientific value of most of which would

have given an abiding fame to their author. It would be

impossible here to give even a tithe of their titles, but we
quote a few to show that Prof. Owen left few of the

classes of the animal kingdom unnoticed :—On the Anda-

man Islanders
;
on the Anthropoid Apes

;
on the Aye-

Aye
;
on the Giraffe

;
on the Great Anteater ; on tbe

Great Auk
; on the Dodo

;
on the Apteryx australis;

on Leptdosiren annectens; on the Argonauta argo; on

Spirula australis

;

on Gavagella; on Limulus poly-

phemus; on Entozoa; on \Euplectella cucumer and E.

aspergillum .

In 1857 he was elected president of the British Associa-

tion for the Advancement of Science. In 1859 he was

chosen one of the eight Foreign Associates of the Institute

of France (in succession to Robert Brown). The King

of Italy conferred on him the “ Ordre de St. Maurice and

St. Lazare” in 1862. The Emperor of Brazil in 1873

gave him tbe Imperial Order of the Rose, while in the

same year the Queen conferred on him the Order of the

Bath. In 1874 the Academy of Medicine, Paris, elected

him as one of their Foreign Associates in succession to

Baron Liebig.

At an age when most men have to cease from their

labours, the subject of this necessarily brief notice works

on. No better proof could there be of a spirit still young,

than to witness the energy with which he has entered on

the occupation of the new home for natural history at

South Kensington
;
and who will not join in the hope

that he may live to see its treasures arranged in an

orderly sequence. In this sketch we have presented

Prof. Owen as one eminently qualified to take high rank

imong our Scientific Worthies. What niche in the

;eraple of fame he may permanently occupy is perhaps

setter left to a generation removed from our own to

letermine. To us it would seem as if a double portion of

.he spirit of Cuvier had without doubt fallen upon Owen,

vho has raised for himself a monument of work that is

ruly stupendous.

INSECT VARIETY
Insect Variety: its Propagation and Distribution. Treat-

ing of the Odours
,
Dances

,
Colours

,
and Music in all

Grasshoppers
,
Cicada

r,
andMoths; Beetles, LeafInsects*

Bees
,
and Butterflies; Bugs, Elies, andEphemera; and

Exhibiting the Bearing of the Science ofEntomology on
Geology . By A. II. Swinton, Member of the Entomo-
logical Society of London. (London, Paris, and New
York : Cassell, Pcttcr, Galpin and Co. No date.)

WHEN Mr. Darwin published his <f Descent of

Man ” in 1871 non-cntomological readers were
first made acquainted with a host of interesting fact*

connected with the various sounds produced by insects,

the different colours in the two sexes, with their corre-

sponding senses, emotions, and habits, so far as these

bore upon the question of sexual selection. As in so

many other cases Mr. Darwin’s volume was the means of

attracting the attention of working entomologists to this

interesting field of observation, which has since been

assiduously worked by Dr. Fritz Muller in Brazil, while

in this country Mr. Swinton has for many years devoted

himself to its study, both by personal observation and by
collecting together the scattered observations spread over

the entire literature of entomology, the result of his

labours being embodied in the present volume.

No more interesting or instructive subject could be

found for a great entomological work. The author

appears to have spared no pains in the collection and

elaboration of his materials. The book is full of original

observations, and carefully drawn tabular statements of

facts. It is copiously illustrated with roughly executed

but characteristic figures
;
and the writer is evidently a

man of wide information and some literary skill. But
notwithstanding all these points in its favour, the book

—

except as a mere collection of facts—is a disappointing

one. The arrangement is frequently defective
; the style

is often so vague and high-flown as to be actually unin-

telligible
;
while whenever an attempt is made to generalise

the facts adduced, the writer appears to have no definite

views of his own, or if he has is quite unable to convey

them to the reader. A few examples will serve to illus-

trate the several merits and defects here pointed out.

In discussing the combats of male insects as tending

towards a selection of powerful males from which to

continue the race, our author well remarks that the law

of the prior appearance of the males subjects them also

to all atmospheric and other influences, " rendering them
inured to manifold terrestrial strife previous to propa-

gating their kind.” This is a good observation; but

what is probably a more important function of the early

appearance of the males is, that the females should not

have to wait long in order to be impregnated and thus be
exposed to the dangers of destruction, owing to their

usually slower flight and consequent defencelessness,

before their great duty of oviposition has been safely per-

formed.

The remarkable discovery by Dr. Fritz Muller of scent-

producing organs in a variety of Brazilian butterflies, is

here supplemented by an account of the numerous cases
in which analogous organs, often of very varied kinds,
have been found in moths, though in comparatively few
instances has any odour been actually detected. It may
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however very possibly exist even though quite imper-

ceptible to us. Most of these organs occur in male

insects only, whereas it is undoubtedly the case thsit the

males discover the females at great distances, and we
should therefore anticipate that the latter would have the

scent-producing organs, the former the sense-organ

capable of perceiving the odour. The investigation of

this obscure subject is however still in its infancy.

Whether the antennae are organs of touch only or of

some other sense is yet undecided, but the question might

probably be solved by an experimenter as ingenious and

persevering as Sir John Lubbock. Mr. Swinton speaks

of the male butterfly or moth ft running over his partner

with snuffing antennae/' but this is begging the question

;

and the following observation, though interesting, does

not throw much additional light on the subject :
“ One

dull afternoon on the 4th of September during the wet

season of 1879 my eye was arrested by the pretty dappled

wings of a female of the large Magpie Moth who was

flying most purposely from leaf to leaf along a hedgerow.

She successively visited a reddening bramble, a hawthorn,

clematis, and guelder-rose, fruitlessly touching over their

glandular surfaces with a quick alternate vibration of her

black antennas, in search, as I at first supposed, of honey-

dew. The crisping foliage of a thorny sloe finally arrested

her, and seemed to confer satisfaction on her tactile per-

ception ; for raising simultaneously her feelers and crawl-

ing on to the centre of a leaf, she hung on at its upper

surface, elevated her wings, and by curling her abdomen
round its apex, began to methodically attach her oval and

shagreened eggs to the underside close to the midrib.

She could distinguish Souchong from Pekoe."

The account of light-giving insects is very unsatis-

factory, the old theory of the light serving as a guide and

attraction to the male being the only one given. Yet in

the list of luminous insects appended to the chapter we
find no less than six cases recorded in which larvae or

pupa: are luminous, a fact which might surely have

suggested a doubt as to the use of luminosity as a sexual

attraction in the case of the glowworm and fireflies.

There being so many luminous larvae, taken in connection

with the fact (not mentioned by Mr. Swinton) that glow-

worms are distasteful to birds, renders it almost certain

that Mr. Belt's explanation is the true one, and that

luminosity is, primarily, a warning of uneatableness, and
is therefore a protective character, though it may of

course, like colours, serve the purpose of aiding discovery

and recognition by the opposite sex.

The whole subject of colour is treated with vagueness
and indecision, and we find no systematic grouping of the

facts nor any firm grasp of a principle by which to

interpret them. The following characteristic passage will

illustrate these deficiencies :
—“ The attractive quality of

insects' colours from the foregoing appears nearly that
presented to the human eye, and, utilised in sedentary or
aerial display, originates phenomena of love and rivalry,

battles, dances, and gregariousness in evident parallelism
with those evoked by music. But this attractive virtue,
which must be considered as stimulative, does not reside
especially in either sex, as some at first sight might be
inclined to assert

j for we find conspicuous colonisation,
though for the most part distinguishing the males, some-
times by a species of inversion appearing in the females ;

the sexes also are often very similar in hue. And the

reason of this is that the females very generally attract

the eager males by sedentary display, of which the moth

kind affords notable instance.' Here we may remade the

paler hues of many heavy Bombycina females who exhibit

on herbage, and the grey, white, or satiny shades oi

moths that repose on tree-trunks, sexually marked in the

Gipsy Moth, who is rendered in measure terrestrial bj

her hmp wings. Others more or less apterous, like the

Vapourers and Psychidae, owe what little chromatic

attraction they possess to their conspicuous cocoons."

There is hardly a sentence in this paragraph that is nol

open to discussion or that is not more or less inconsistent

with some other sentence
; while the whole is completed

neutralised by the succeeding paragraph which goes or

to describe how the male moths are evidently attracted tc

their partners by odour, and not by sight at all

!

The chapter on the sounds produced by insects if

crowded with interesting observations and is certainly o\

great value, yet here too we meet with the same looseness

of remark and incapacity to see the importance of certair

facts. Thus, we find the strange, and in the presen

state of our knowledge altogether unproved statement

that
—“In Lepidoptera music is in direct relation tc

colour, sound to beauty ; " while the fact that the pupa,

form of some Hemiptera stridulate, taken in connectioi

with many proofs that the sound is produced under tb<

influence offear
,
shows that in some cases at all events

these sounds are protective rather than sexual
j and this

opens up a field of inquiry analogous to that of the

diverse uses of colour, but which our author passes ovei

almost without remark.

Among the smaller errors and misconceptions in the

volume we must note the statement that Darwin adopts

the pressure theory of the Formation of the bee's cell

(p. 58) ;
the total misconception of the theory of mimicry

(at p. 81); and the extraordinary account of tropica]

colour, certainly evolved out of the writer's own conscious-

ness. He says “ In the Brazils, for example, all colours

whether of birds, insects, or flowers, are brilliant in th<

extreme. Blue, violet, orange, scarlet, and yellow art

found in the richest profusion, and no pale faint tints arc

to be seen "
! In the matters of Palaeontology and glacia

epochs the author’s authority is Mr. Page ; but the subject

is evidently beyond him, for he confounds the precessiox

of the equinoxes with the obliquity of the ecliptic, one

winds up with “glacial phenomena at the poles nov

exposed to the continuous action of cold interstellar

space, with a collapsing in the earth's superficies, giving

birth to the ensuing wrinkling marked by earthquakes

volcanic action, and land depression, or vice versd”

We also notice many errata, indicating some carelessnesi

in passing the volume through the press. Dr, Falconer

is called “Faulkener u (p. 15) ;
anthropods is written fo:

arthropods (p. 86); Leucanid* for Lucanid* (p. 99)

Grophilus for Geophilus (p. 101); and Libuella for

Libellula (p. 31 1) ; but the chief fault of the volume is 1

constant effort at fine writing, which, combined with mi

inveterate obscurity of style, often renders it utterly im

possible to comprehend what is meant. Scores of passage

might be quoted illustrative of this peculiarity, but th<

following will serve our purpose*— — • r L

“ Dealing with geological chronology, the phenomem
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of generic and specific variation should also be applicable

in explanation of certain plants and insects of constant

diaracter, being discovered confined to various geological

soils within the radius of their distribution, or to favourite

haunts postulating more than simple dispersion from a

centre. And the pale blue of butterflies frequenting lime-

stone and chalky downs need evoke no interference in

the law of albinism if the honeyed cowslips and downy
oxlips over whose leaves they flutter are, as reputed by

Linnaeus and Prpf. Henslow, specifically identical with

the shadow-seeking primrose, and may be raised from

the same root So likewise the local feature of melanism
may he regarded as not only manufacturing annual

varieties, but as pervading the black, brown, and drab
tribe* of the Alpine, Arctic, and woodland faunas, and may
give a reason for their dark trait of beauty.”

We give up the above in despair of extracting its

meaning, if it has any ; and cannot but regret that a book

so full of valuable fects and good observations should be

spoilt by constant efforts at philosophical disquisition, for

which the tone of mind of the writer quits unfits him.

WEAPONS AND POLITICS OF THE ANCIENT
HINDUS

On the Weapons
,
Army Organisation and Political

Maxims of the Ancient Hindus
,
with Special Refer-

ence to Gunpowder and Firearms. By Gustav Oppert.

(Madras : Higginbotham and Co. ;
London : Triibner

and Co., 1880.)

“ XTCTHILE pursuing my researches into ancient Indian

Vv history,” says Dr. Oppert, “I lighted upon two

ancient Sanskrit manuscripts containing interesting inform

mation on many new and important topics. One of them,

the Nftlprak&'9ik5, has been, I believe, up to now utterly un-

known, and the other, the 'Sukranlti, though known to exist,

has never been described an(f published.” The manuscripts

relate to the weapons and military organisation of ancient

India, a subject upon which fresh light was much needed.

If for no other reason, therefore, they deserved to be

edited and translated. But one of them at least also con-

tains statements sufficiently novel and startling to claim

for them a special hearing. If we may believe it, not

only was gunpowder invented in India long before the

days of Berthold Schwarz or Roger Bacon, but firearms,

including both cannon and guns, were known and used.

The guns were even provided with sights and flints.

* The tube ” of one of them, it is said in the 'Sukranlti,

“ is five spans long, its breech has a perpendicular and

horizohtal hole, at the breech and muzzle is always fixed a

sesame-bead for aligning the sights. The breech has at

the vent a mechanism which, carrying stone and powder,

makes fire by striking. Its breech is well-wooded at the

side, in the middle is a hole, an angula broad ; after the

gunpowder is placed inside, it is firmly pressed down with

a ramrod. This is the small gun which ought to be

carried by foot-soldiers. . . A big gun is called (that

gun) which obtains the direction of the aim by moving

the breech with a wedge
;

its end is without wood
j
but

it Is to be drawn on cars. . . . The ball is made of iron,

and has either small balls in its inside or is empty.” Dr.

Oppert believes that the Nltipraka'sika also contains

references to firearms, though the passages he quotes

seem rather to refer to supernatural weapons or to fire-

machines like those used by the Greeks of the Eastern

Empire. A work, too, which mentions thb HUnfis
(“ Huns,” or Europeans) cannot be of the "antiquity to

which he would assign it.
,

,•

Dr, Oppert seeks further support for thp; early of
firearms in India in a passage from a portionjef“4h*
Atharvanarahasya, which he renders :

“ the- fite pj^pared
by the combination of charcoal, sulphur, and otffelxfatej

rial depends upon the skill of its maker.”' If ^..plaii^

however, that there is no necessary allusion to gur\BOw4fiX
in these words, much less to firearms. A quotation foam
Manu, in which fighting with “darts kindled* by fire” is

forbidden, is equally inconclusive. ^

The statements of the 'Sukranlti must therefbfh stand
by themselves. In spite of Dr. Opperl/s arguments to

the contrary, it is difficult to admit that in its present

form it can be earlier than the thirteenth century. The pro-

hibition to use firearms in “fair” fighting would notaccbunt

for the total absence of any reference to them itrthc law-

books and epics and other literature of ancient India, and
had they existed in the seventh century, or had the Hindu?
been acquainted with gunpowder at that time,we can hardly

suppose that the fact would have remained unknown to

the inquisitive Buddhist pilgrims from China who hare left

us accounts of their travels in the Peninsula. The Greek
fire had nothing to do with gunpowder, and we do not

therefore see why Dr. Oppert introduces it into the dis-

cussion, while there is no proof that the manjanlk or.

machine employed by Mohammed Kasim at the siege of

Daibal (a.d. 71 i) was propelled by gunpowder. The
flaming thunderbolts launched by the Indians against the

army of Alexander, according to the pseudo-Aristotle,

belong to the region of myth, like the storms of lightning

with which Herakles and Dionysos were received when
they invaded India, as related in the romance of Philos^

tratos. Gunpowder may indeed have been invented in

India, as Beckmann believed, but if so we want 'further

evidence before we can admit that the invention was
earlier than the twelfth or thirteenth century of. our
era.

Among other interesting points noticed by Dr. Oppert
are the (ideal) rate of pay received by the officers and
privates of a Hindu army at the time the Nltipraka'sika

was composed, and the identification of Manipura, the

capital of the Pftndya kings, with the modern Madura.

He also points out that the boomerang is well known in

many parts of India, especially in the south, and that he
himself possesses four wooden ones, besides an iron one,

which he obtained from Pudukota, Two, ivory ones,

from the armoury of the late Rajah of Tanjore, are pre-

served in the Madras Museum. The Tamil name of, the
boomerang is valai tadai, or “bent stick,” 1 and mis-

employed in hunting deer. It is one of the Weapon*
described in the Nltipraka'sika under themame df dharet

or “ scattered” *
. T

OUR BOOK SHELF
Lehrbuch der organischen Qualitativcn Analyse, "VdiV

Dr. Chr. Th. Barfoed. (Kopenhagen ; Andr. Ftest
und Sohn, 188a)

There is no branch of qualitative chemical analysis, in*

such an unsatisfactory conditionm that whlchriealaxntlt
organic acids and bases. The plans qn whictuekasai&a^
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tions in practical c r cmistry are generally conducted are
probably largely to blame for this unsatisfactoriness. Exa-
miners require aknowledge of the separation and identifica-

tion of organic acids, in addition to the ordinary power of
analysing a mixture of inorganic substances

; one day is

probably considered sufficient time to devote to the exami-
nation. Candidates must make themselves acquainted
with a few of the tests for organic acids

;
they find these

in all the text-books of analysis
; they repeat the tests,

and manage to stumble through the examination. The
truth is that the detection of organic compounds, even
when but a few of these are present, is far too complex
and difficult a process for repetition in the hurry and
bustle of the examination-room. Were all organic
compounds omitted from the examinations in practical

chemistry at the leading schools of medicine and science,

we have no doubt that in a few years the processes for

detecting these compounds would be largely improved.
We should strongly advise all students who wish to

acquire just that amount of knowledge of organic analysis

which may perhaps enable them to pass an examination
not to procure Dr. Barfoed’s book, and as strongly advise
all who wish to study this branch of analysis in a thorough
and accurate manner to procure the book, or rather that

part of it which is now published, at once. The pub-
lishers of this work announce that the book will be
completed in three parts

;
if the second and third are as

fully and accurately compiled as the first, the book will

undoubtedly be the standard work of reference in the
department of organic qualitative analysis.

The first part, extending to 192 pp., contains the more
important acids, cellulose and starch. A full account is

given of the properties and reactions of each compound
so far as these are of value in qualitative analysis

;

methods of separation, varying according to the conditions

of complexity of mixtures, are also given. The book is

not arranged after the ordinary plan of the text-books of
inorganic analysis

; it is rather a full and accurate store

of information regarding the reactions of organic com-
pounds from which the student may, select materials

according to the special conditions of the problem pre-

sented to him.
The work contains no preface or indication of the

ground to be covered by the completed book
;
judging

however from the scope of the first part, the author would
seem to aim at presenting a complete account of the
reactions of all those commonly occurring organic com-
pounds which can, with a fair degree of certainty, be
identified by qualitative analysis.

A Synopsis of Elementary Results in Pure and Applied
Mathematicsj containing Propositions

,
Formulce% and

Methods of Analysis
,
with Abridged Demonstrations.

By G. S. Carr,B.A. Vol. i. Pp.xxiv. 256. (London:
C. Hodgson and Son, 1880.)

We shall not enter upon any discussion as to the utility

or inutility of such a work as the present, but simply
confine ourselves to an account of its contents. It is not
a work of yesterday, for the author tells us that it is

compiled from notes “made at various periods of the
last fourteen years, and chiefly during the engagements
of teaching.” Mr. Carr’s chief aim has been so to arrange
his matter that the student may be assisted in the revision
of bookwork, hence he generally confines himself to indi-
cating the main features of a proof or to a mere reference
to the theorems by which the proposition is proved. To
aid in this end he has employed a system of cross-re-
ferences, each article being numbered progressively in
‘ large clarendon figures.” A feature to which the author
rightly draws attention is the compression he has attained
without sacrificing clearness in his “ last section, in whichm the space of twenty-four pages are contained more than
the number of propositions usually given in treatises on
gnometncal comcs , together with clear large figures, and
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in most cases the demonstrations. This, we think, he
has done well* This first part he divides into seven
sections. The first contains a large collection of mathe-

;

matical tables (Factor Tables, Values of the Gamma-
function, and many other useful and frequently-recurring

constants), in addition to an introduction on the C.G.S.
system of units. Algebra is treated of in articles 1-380;

;

Theory of Equations, 400-593 ; Plane Trigonometry, 6oo*

859 ; Spherical Trigonometry, 870-910 ; Elementary Geo-
1

metry, 920-1099; Geometrical Conics, 1151-1267. It
5

will be seen from the above numbering that there are
j

breaks ; these have been “ purposely made in order to
]

leave room for the insertion of additional, matter, if it
;

should be required in a future edition, without disturbing :

the original numbers and references/’ It is obvious to

object here that the new matter may not fit into the plan
adopted in this edition.

Owing to causes which Mr. Carr names, the earlier part
of his work contains a rather long list of errata ; most of
these are pointed out, but not all The utility of such
a work greatly depends upon its reliability for purposes of

i

reference, ana our confidence is somewhat shaken when,
on opening the work casually, as we did at p. 6, we find

“log10
*r - i*497i499, logeir « 0*6679358,” and this not '

corrected elsewhere. 1

Having carefully read the whole of the text, we can say
that Mr. Carr has embodied in his book all the most use-

ful propositions in the above subjects, and besides has
given many others which do not so frequently turn up in

the course of study. The work is printed in a good bold
type on good paper, and the figures are admirably drawn.

Estudio MicrogrAfico ne Algttnos Bosaltos de Cuidad-
Real. Par Don Francisco Quiroga. (Madrid, 1880.)

In this memoir the author gives an account of the
microscopic characters exhibited by the basalts of the
volcanic district of the Campos de Calatrava, which
basalts he shows to have been erupted in Tertiary times.
These rocks appear to belong to Dr. Boiicky’s classes of
the Nepheline-basalts andnhe Nephelinitoid-basalts, in
the former of which the nepheline is fully crystallised,

while in the latter it exists as a glassy base in which
crystals are beginning to make their appearance. The
primary minerals of these rocks are nepheline, augite,
magnetite, and olivine, which may be regarded as their
essential constituents, and apatite and hornblende, which
the author regards as accessory or accidental constituents.

The secondary or derivative minerals are kaholite,
hinsuite, and hematite, magnetite, serpentine, and ara-
gonite. The memoir is illustrated by a coloured plate of
rock- sections.

11 Binomio di Newton. Per Ignazio Cameletti. 7 pp.
(Genova, 1880.)

By performing the successive multiplications and writing,

after the following fashion

—

(1 + x)m — 1 + ^ (*»*!

x + m — 2

x + x1
i

x*+ x9 tn = 3,

and so on, the author succeeds in an ingenious manner,
by summation of simple series, in getting the successive
coefficients of the general expansion, and so proves his
theorem, which is

—

(a + b)
m - a'

H + ~ !)•••(>» z£±J)

or the Binomial Theorem of Newton without having
recourse to the doctrine of combinations.
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LETTERS TO THE EDITOR
[Tht Editor does not hold himselfresponsible.for opinionsexpressed

by his correspondents. Neither can he undertake to return
,
or

to correspond with the writers of, refected manuscripts. No
notice is taken of anonymous communications.]

[The Editor urgently requests correspondents to keep their letters as

short as possible. The pressureon his space is so great that it

is impossible otherwise to ensure the appearance even cf com-

munications containing interesting and novelpacts.]

Photograph of the Nebula in Orion

During the night of September 3° I succeeded in photo-

graphing the bright part of the nebula in Orion in the vicinity of

the trapezium. The photographs show the mottled appearance

of this region distinctly, I intend shortly to publish a detailed

description of the negatives. They were taken by the aid of a

triple objective of-* eleven inches aperture made by Alvan Clark

and Sons, and corrected especially for the photographic rays.

The equatorial stand and driving-dock 1 constructed myself.

The exposure was fifty minutes. Henry Draper
New York, October 2

An Annelidan Bntozoon

While examining the intestinal tract of Megadermafrons from
the Gold Coast, I found coiled up spirally and adhering to the

wall of the lower part of the ileum a small parasite about half an
inch in length. On placing this under the microscope I was
much surprised to find that it belonged to a class of worms (An-
nelida), none of the species of which have hitherto been known
as Entozoa, and further that 1 was unable to refer it to any of

the orders of that class.

On showing it to Dr. J. D. Macdonald, F.R.S., he quite

agreed with my opinion that it represents a new order of Anne-
lids, and is moreover disposed to consider it as a connecting-

link, hitherto wanting, between the Chcetopoda and the true

leeches.

The specimen in question is about half an inch in length with-

out distinct segmentation, except what is indicated by the per-

fectly regular disposition of the cephalo-somatic appendages

—

seventy-three pairs, extending from the anterior almost to the

posterior extremity of the body—whereof those occupying the

anterior attenuated fourth of the body are fin-like lamellae,

apparently branchial, with a single unarmed mouth not provided

with a proboscis, with the intestine spirally coiled round the

ovarian tube and terminating inferiorly at the posterior extremity

of the body.
Megaderma frons, the host of this remarkable annelid, is a

species of bat of very peculiar aspect, which is apparently

widely distributed throughout and restricted to the tropical parts

of the Ethiopian region. It belongs to a genus whereof one of

the suedes at least is known to suck the blood of smaller bats,

which it captures on the wing (see my “Monograph of the

Asiatic Chiroptera," p. 77), and as all the species closely re-

semble one another in structure, it is exceedingly probable that

they have all much the same habits.

Although I found remains of insects in the intestinal canal of

the specimen from which the above-noticed parasite was taken,

yet there was also mixed up with them a large quantity of hair,

not from its own body, but evidently (judging from its micro-

scopic structure) that of some other bat on which very likely it

had been feeding. It is also worthy of notice that the intestine

of the parasite is filled with a reddish matter like the remains
of blood.

I have handed over this very interesting specimen to Dr.
Macdonald, who will shortly publish a full description of it with
figures. G. E. Dobson
Royal Victoria Hospital, Netley, October 7

Bounds made by Ants

From the very interesting remarks lately made by Sir John
Lubbock regarding the habits and capabilities of ants, I gather that

he seems to consider them as a silent group. The modes of pro-

ducing sounds among insects are as various as beautiful, whether

by internal or external agency. As a rule the larger animals

produce sound by internal means, i.e. voice, and insects by some
external means.
Among ants I know of two varieties or distinct kinds, a black

and brown, that make a concerted noise loud enough to be beard

by a human being at twenty or thirty feet distance, and which
sound is produced by each ant scraping the horny apex of the
abdomen three times in rapid succession on the dry crisp leaves

of which the nest is usually composed.
The noise made by a single ant is sufficiently loud to be heard

on a very dry leaf if attention is directed to it, and no doubt by
this means of a vibrating medium they can without special audi-
tory organs communicate with each other. I had the honour of
first discovering that the great Mygale stridulans made a noise

;

the apparatus by which it was produced was discovered and fully

described by Mr. J. Wood Mason of the Indian Museum, and
I should be glad if I am the means of making a similar dis-

covery regarding ants. White ants (so-called) make a noise
which is audible—if put on crisp paper—by suddenly shaking
the whole body, and seem to warn each other by this means.

Sapakati, Sibsagor, Asam, August 20 S. E. Peal

Faraday Exhibiting Ghosts

Mr. J. Innes Rogers* communication on a “ Spectre of the

Brocken at home ” reminds me of a passage in Dr. Bence Jones’s

“Memoir of Faraday,” vol. i. p. 422.
Faraday’s niece, Miss Reid, thus writes: “One evening a

thick white mist rose and completely hid everything before us.

About ten o’clock my uncle called me into his room to see a

spectre. He placed the candle behind us as we stood at the
window, and there, opposite to us, appeared two gigantic

shadowy beings, who imitated every movement that we made.”
Ardchapel, N.B., October 16 W. S. *

Ice under Pressure

IN reply to C. A. M.’s letter of last week I would make the fol-

lowing remarks :—Ice is not an exceptional substance, for mercuric
chloride has also given experimentally the same results, and
though I have not yet had the opportunity of submitting other

substances to the same conditions, yet I conclude from other

experiments that all the bodies which I have so far investigated,

and which are of the most varied description, will also exhibit

the same phenomenon. As I have not yet published my detailed

results, I do not v ish at present to enter more fully into the
subject, but I may say that the influence of pressure in the

present case is not of the same kind as that referred to by
C. A. M. as occurring in the text-book named, for the following
amongst other reasons. From Frof. Thompson’s prediction

and Sir Wm. Thomson’s experiments it resulted that the
melting-point of ice is lowered by pressure, and lowered in

proportion to the pressure, whereas in my experiments, at any
rate so far as I have at present seen, we do not vary the melting-

point by diminishing the pressure, but we prevent the substance

from melting at all. If the pressure be increased even but
slightly above the critical pressure, the ice melts at its ordinary

melting-point. The influence of pressure in this case is not one
of degree varying with the amount by which the pressure is

reduced. The two cases are, I consider, entirely different, and
are not contradictions. Similar remarks would ^probably apply

to paraffin and spermaceti, though these are bodies which have
not come within the range of my experiments.

Firth College, Sheffield, October 6 Tuos. Carnellry

A Peat Bed in the Drift at Oldham

In Nature, vol. xxii. p. 460, there is a letter by Mr. Jas.

Nield, giving an interesting description of unique, or nearly

unique, appearances in the boulder clay near Oldham. It

appears that this glacial deposit has one or more beds of

peat, or fragments of peat, intercalated along with it at

various depths, leading to the inference that the clay had
been stirred up and the fragments of peat had In some
manner been mixed with it. That peat bogs, or surfaoe

black peaty mould, had existed at no great distance is a
conclusion forced upon us, and that the action of ice and snow,
probably during a submergence, had mashed up the clay and dis-

tributed the peat amongst it. The boulder clay, and the scratched

mountain sides, and the travelled fragments of rock, do not
extend over the whole of England. It used to be said by
geologists that the effects of a severe Arctic climate could not be
detected south of a line drawn across the country from London
to Bristol j by which it was inferred that all the land north of
that line had been under water, subject to the influences of snow
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and floating icebergs, and all the country South of it above water
and clear of those influences. Since then the large granite

boulder on the shore of Barnstaple Bay, estimated to weigh ten
tons, has been brought more prominently under our notice by
Mr. W. Pengelly {Trans. Dev. Assoc, vi. 21 1), and several

others by Mr. T. M. Hall {Id. xi. 429), discovered by excava-
tion. All these are travelled blocks, and probably ice-borne.
Many attempts have been made by ardent and intelligent students
of late years to detect proofs of glacial action further south, and
even to the shores of the British Channel, but hitherto with
doubtful success. There lies on the greensand of Haldon, near
Exeter, and on the Blackdown Hills, stretching away towards
the south-east comer of the county of Devon, a stratum of tough
yellow day full of white flints, mostly angular. About Haldon
and eastward over Pltminster and Churchstanton, many white
quartz rounded pebbles, foreign to the accompanying beds, are
met with. Farther south, between Iloniton and the sea, this

stratum of flints and clay in some places is seen to be from forty

to fifty feet thick, and the best section of it is in the gravel pits

near the cliff on Teak Hill, on the west of Sidmouth. By some
persons this deposit has been regarded as the thinned-out edge of

the plastic clay formation, containing the remaining flints of the
washed-out chalk, still found more perfect at Beer Head, a few
miles east. Whether it was this, or whether it was a boulder
day, so called, it is well to remark that, though thickest on the
flat tops of the hills, it seems to lap down over their sides, as if

it had been deposited after the valleys and the devations had
come to their present conformation

;
and at two places at least to

be visible in the valley of Sidmouth—one under the great blocks
of breccia in the orchard near the brook on the Boomer or
Boughmoor Estate, and the other on a subordinate hill in a grass
fidd, at about 200 yardB from Jenny Pine’s Corner, walking
down the new road towards Cotmaton, and on the right-hand
side. Most of this latter patch of clay and flints was dug away
two or three years ago to assist in forming the new road.
When engaged in making certain trenches and excavations on

the top of Salcombe Hill in 1879 for archseological purposes
<see Proceedings Soc. Antiq. Lon. viii. 209) it appeared that the
yellow clay, to the depth of two or three feet, was not so ranch
encumbered with flints as deeper down. But whilst thus engaged,
what struck me as rather strange was that numerous fragments
of black peat were more or less generally but irregularly distri-

buted through the upper two feet; and bearing in mind Mr.
NieLd’s letter, I have in my foregoing remarks been trying to
lead up to this point. The cases may not be similar, hut they
are worth comparing. The land on the ton of the hill at this
place still bears its wild growth of heath ana furze, and lias never
been subjected to the plough or to cultivation of any sort ; so
that the clay has not been disturbed by the hand of man. It is

too soon to say that this capping of clay and flints is of glacial
origin ; but some of the indications that have suggested the idea
may be observed in the section in the gravel pits on Peak Hill,
especially when fresh dug down. They are : (1) that no hori-
zontal bedding is visible, as there would be if the deposit had
been made in a large body of undisturbed water

; (2) That, on
the contrary, waving and distorted lines are sometimes very
plain, one instance of which I carefully sketched and coloured in
January, 1875 ; (3) and that the long axes of the embedded
flints do not os a rule lie horizontally, as they would necessarily
do if they had settled at the bottom of a sea or pond, just as an
egg will lie on its side, and not on its point, but they are distri-
buted through the soft mass at all angles, as raisins lie in a
pudding that has been kneaded up together.
My object in this communication has been merely to compare

the case of the peat mixed with the clay on Salcombe Hill with
the somewhat similar case occurring near Oldham.

A1J _ P. O. Hutchinson
Old Chancel, Sidmouth, Devon, October 4

In Nature, vol. xxu. p. 511, 1 find a letter from Mr. G. H.
Morton, in which he expresses an opinion contrary to that ex-

“J; P- 460), M to the age of the “ peat bedm the drift of Oldham." The section therein alluded to is fairly
described by him, but I am surprised that he should for an
instant entertain the belief that the clay “ has simply slipped

‘l

1* °“ to the surface of the peat at a lower level/’

2m.
8l,PP«d'down we ought to have been able to seesome indication* of enn t ^

trace of such indications, and, moreover, I do not remember that
one person out of some scores who have in presence of the section
pointed out to me the slightest appearance of distnrbance. There
is not a broken or crumpled line iq the whole section.

The peat bed, and indeed the whole of the section, is now, I

am sony to say, covered up ; but in and about Oldham we have
a large area covered by what I believe to be typical beds of the
“ Middle” and the bottom of the Upper Drift—alternations of
gravel, pebbles, fine and coarse sand, the latter showing lines of
“current bedding,” and occasionally clay with boulders—in
which many similar sections, but wanting in the peat, of course,

may be seen, and in which the position and surroundings of the

beds quite forbid the possibility of “ slipping.” The idea of
the upper clay “having been excavated and thrown down” is,

I think, too improbable to be seriously entertained, seeing that

the surface-soil and subsoil on the top of it are of the usual
thickness common to the neighbourhood.
The “ blue silt ” alluded to by Mr. Morton as giving strength

to his suspicions, I can assure him is one of the supports upon
which 1 rest my opinion that there has been no disturbance.

Do I understand him to mean that the silt is the result of die
washings of some passing stream? If so, let me recommend
him to visit the railway cutting across the large peat bog a few
miles from here, and known as the “Ashton Moss,” where he
will find, at the bottom of a bed of recent peat, of from two to

three yards in thickness, a thicker, but in every other respect a
similar band of blue silt, upon which the peat rests throughout
the length of the whole cutting. This silt seems to have its

equivalent in the “floor clay” which accompanies our seams of
coal. I believe that the removal of so much of the peat bed and
drift deposits from the face of the excavation as has already

taken place has served all the purposes of the “few hours
digging at a right angle to the present exposure,” suggested by
Mr. Morton.

Perhaps a more complete acquaintance with the Oldham drift

beds would bring Mr. Morton nearer to my way of thinking. I

shall be glad to see him here again, and to assist him in making
a wider, and more thorough examination of them.

29, Radclyffe Street, Oldham, October 7 James Nield

Temperature of the Breath

Mr. McNally has, it appear* to me, missed the point of my
observations on this subject

His own experiments, though they show a temperature ob-
tained by breathing on a thermometer through silk, wool, and
linen, considerably above the accepted temperature of the breath,

are by no means an exact repetition of mine. He only breathed
through four folds of the material for three minutes. I breathed
through a much greater amount of material and for a longer

time, viz., twenty to thirty folds tightly encircling the thermo-
meter bulb for five minutes.

The temperatures I obtained were very much higher than
those observed by your correspondent. Thus on a warm summer
day the temperature obtained on rising in the morning before

dressing and before eating was 106°. In the afternoon, after

playing a game of golf, when returning home by rail with all

the windows open, the temperature observed was 107°. The
same day, after dinner (without alcoholic stimulants), the ther-

mometer rose to 108
0
when breathed on in the way described.

The temperature of the air that day averaged 70°. Since then

I have not obtained a higher temperature than io70,
5.

These temperatures were obtained by breathing through a silk

pocket-handkerchief tightly rolled round the thermometer, but I

nave obtained temperatures nearly as high when the thermometer

was wrapped up in cotton or woollen stuff.

Mr. McNally asserts that the explanation suggested by my
friend that the high temperature thus obtained was owing to the

heat evolved bythe condensation of the aqueous vapour con-

tained in. the breath is “undoubtedly correct,” but he gives nc

answer to the obvious objection to this explanation, viz., that if

the real temperature of tne breath be, as stated in physiological

works, 95° to 97
p
, condensation of the aqueous vapour m it

would only take place as long as the material through which

it is propelled Was of lower temperature than the bxwh.
When the material attained a higher temperature than 97® the

aqueous vapour, in place of being condensed, and thus evolving

heat, would be still further evaporated, and hence be a cause of

reduction of temperature.
, ,

The fact that woollen clothing prewnt* ohill after exercise hat
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no bearing on the subject of the high temperatures obtained by
breathing through woven material on the bulb of a thermometer!

for no one has yet observed that woollen clothing will develop a

heat greater than that of die body it covers, viz., 98°*$.

The hygroscopic properties of different materials afford no

explanation of the phenomena, for the power of materials to im-

bibe moisture will not account for an increase of their tempera,

tore by breathing through them.

My speculations may be right or wrong , Mr. McNally has not

shown them to be either. My facts are not the less true from

being incompatible with “ascertained physiological truths,*’ for

ascertained physiological truths are only true so long as they are

not controverted by other ascertained physiological truths.

My experiments show that the temperature obtained by breath-

ing on the thermometer in the manner described is higher when
less caloric is abstracted from the surface of the body, lower
when die surface of the body is losing more caloric* Thus on a
warm summer day my breath raised the thermometer to 108°,

whereas to-day (a cold wet day) it only raised the thermometer
up to 103°. Does not this seem to snow that respiration is a
means of getting rid of the superfluous caloric generated in the

body, and that when this excess of caloric cannot be got rid of
by the skin it passes off by the breath ? R. £. Dudgeon

October 9

Selenium

As the only chance of being able to transmit images of
reflection through a conducting wire, in the way sound is

repeated to a distance by telephone, appears to lie in the
preparation of a fairly transparent sheet of metallic selenium

;

it may tend to advance the subject if the difficulties experienced
in dealing with this substance are mentioned.

Selenium in its vitreous condition melts about 220° Fahrenheit,
and can be drawn out between mica plates over a lamp, to a
thin transparent red film. But heated for some time it turns

black and granular, apparently absorbing hydrogen, then melts
only at 423

0
F., and is brittle and intractable. Unfortunately

it is only in this crystalline state that its power of conducting
electricity appears, and varies with the light under which the
selenium is placed.

Prepared in the mass, electrically conducting selenium is as

compact os the hardest gas carbon, with the shiny appearance
and surface of graphite. H8w to reduce such a substance to

any degree of transparency is perplexing. By reducing it to

fine powder, and subjecting the black selenium to severe hydraulic

pressure between hot polished steel plates, thfc desired effect

might be produced. Selenium also dissolves freely in chloride

of selenium, Se8Clj, and precipitates slowly in a botyroidal mass
of black selenium. It also separates in the crystalline form
from concentrated solutions of selenide of potassium or sodium.

There is some uncertainty as to whether a transparent sheet

could be more easily obtained by the method of precipitation,

than by mere mechanical treatment. But the investigation is

one that requires to be carried out with the aid of a fully
equipped laboratory, and is beyond the power of an ordinary
experimentalist.

To devise a successful mode of making a black substance like

graphite at all translucent, requires a distinct understanding of
the reason why bodies are opaque. Something more than an
explanation in general terms is needed before camera pictures
can be resolved into electric currents, and again integrated upon
a receiving plate.

Perhaps some of the readers of Nature may be able to
suggest a method of dealing with selenium that will produce
thin transparent sheets capable of conducting electricity.

London, October 16 A. T. F.

Dynastes Hercules

The reviewer of Ober’s “ Camps in the Caribbees ” (Nature,
vol. xxii. p. 216) appears to doubt the story of the habits of the
large Hercules beetle, Dynastis herculet, given by Ober on the
authority of his guide. It is nevertheless perfectly true, and I have
myself witnessedthe occurrence twice in this neighbourhood, where
the beetle is not uncommon. In the first instance I noticed it ou a
tench of Ochroma lawpus, and the second time on a species of

Bombax, both very soft-wo6ded trees. The branches in each
one were about three-quarters of an inch in diameter, half an
Inch being formed by the wood. In both cases I saw the per-

formanoe Of the ammri most distinctly, -just as described by

Ober's guide, and I took not only a piece of the severed branch
with me, but secured also the second animal. The noise is not
so much produced by the cutting of the branch as by the open
wings passing rapidly through the air during the rotation of the

beetle. I do not believe there is anything or a sexual call in the

manoeuvre. The beetle wants to get at the abundant juice of the
young branches. It is called in this country aserrador, i,e,

sawyer, Golofa porteri, an allied insect of the same family as
Lamellicornes, behaves in a similar way, but chooses* of course
thinner branches, A. Ernst

Caracas September 9

What is Alrese?

In the large EncyclopSdie published by Diderot and d’Alembert,
vol. xii. p. 224 (edit, in folio) there is mentioned amongst the
substances used for poisoning water to catch the fish, rherBe qu'on
appelle /’ALRESE. Littr<f has no such word, nor anything like

it, nor indeed any other lexicographer I am able to consult here.

I should be much obliged for any information on this name, or

the plant referred to. A. Ernst
Cardcas, September 9

Rainfall of Sierra Leone

As I believe there is little account taken of this climate at

home, and as perhaps it might interest you, I send you on account

of one day’s rainfall this month, which is an excessive amount
even for Freetown, and equal to one-third the whole year’s

rainfall for Dublin, I believe

Rainfall registered in the Colonial Hospital,
Freetown, SO

above Sea-level
Inches.

From 6 a.m, to 4 p.m. September 11 6*35
From 4 p.m. to 6 a.m. September 12 4*05

Total in 24 hours

Garrison House, Freetown,
September 16

104
W. Hume Hart,

Colonial Surgeon

An Octopus

I inclose an account of an enormous octopus which was
thrown on the shore at Kilkee, Co. Clare, in the last great storm.
As strangers find my uncle’s hand very hard to read, I have
copied his letter.

Ardanoir Foynes C. G. O’Brien .

“Saturday, October 9, 1880

“lam sorry you were not at Kilkee when a great octopus was
stranded on the side of the Duggema reef on Thursday last.

Its arms had been partially broken : there were eight of them,
each as thick os a strong man’s upper arm, and beneath each
were two rows of suckers like cupping-glasses, more than a
shilling size in circuit. When perfect, each of these arms must
have ten from twelve to fifteen feet long, and from the point of

one arm to that of its opposite was a length of nearly thirty feet

The animal’s length from the insertion of its suckers to the end
of its body must have ten nearly twenty feet, perhaps more.
Its mouth, like a parrot’s beak, was as large as two joined hands
of a large man with the fingers outstretched. It weighed about

4 cwt. Its head was i& inch in diameter, about three feet long

;

its eyes of the size of the inner circuit of a breakfast-plate. A
monster. The under colour that of the under side of a turbot”
—{From a letter of the Rev. R. J. Gabbett.)

SYNTHESIS OF CITRIC ACID
A S we intimated last week, another brilliant synthesis

has recently been accomplished in the domain of
organic chemistry. Messrs. Grimaux and Adam ham
succeeded in building up the characteristic acid of lemons
from glycerin. Glycerin may be regarded as tribydroxy-

propane, CoH^OHu, and citric acid as hydroxypropaae-
tricarboxylfic acid, G,H4(OH)(COaH)3. To convert glycerin
into citric acid it was therefore necessary to replace two
hydroxyl groups, and one hydrogen atom, by thegtotfp
COjH (carboxyl). This was done as follows By the
action ofhydrochloric acid cm glycerin! dichloihydrin,
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CH.Cl—CH(OH)—CH,C1

was produced; this was oxidised by potassium dichromate
and sulphuric acid, to dichloracetone,

CH8Cl-CO—CHgCl,
which, when acted on by concentrated hydrocyanic acid,
yielded dichloracetone cyanhydrin,

OH
The acid corresponding to this cyanhydrin having been
produced by saponifying .with hydrochloric acid, the
sodium salt of this acid, viz.,

cH,a-c<“:«,

on
was treated with potassium cyanide, whereby a dicyanide,

ru pm p/C02H
y\CH2tCN
OH

was produced. When decomposed by hydrochloric acid,
this dicyanide yielded citric acid, in all respects identical
with that obtained from the lemon and other fruits. The
generally accepted structural formula for citric acid, viz.

f

CH..CO.H—

OH
is confirmed by the synthesis of Grimaux and Adam.
Glycerin may be prepared from trichlorhydrin,

CH SC1—CH Cl—CHaCl,

which is itself obtained by the action of chlorine in day-
light on propylenic chloride,

CH3-CHCI—CH2C1
,

one of the products of the chlorination of propylene,
CsHfl

. Finally this hydrocarbon, propylene, may be
produced by passing a mixture of carbon monoxide and
marsh gas through a red-hot tube. Inasmuch as carbon
monoxide and marsh gas are easily built up from carbon,
hydrogen, and oxygen, the synthesis of citric acid from
these three elements is now an accomplished fact.

In connection with this synthesis, it is worthy of remark
that in the last number of the Berlin Berichte

,
Kekuld

announces that he has been working at the same subject,
but by a totally different method. Kekul£’s work is not
sufficiently advanced for him to say positively that his
method of synthesis is successful, but he feels justified in
saying that very probably the process adopted by him
has resulted in the formation of citric acid.

M. M. P. M.

PLANTS FROM LAKE NYASSA AND LAKE
TANGANYIKA

‘Vfl'R. THOMSON, who has recently returned from the
AV *L expedition of the Royal Geographical Society to
Central Africa, has brought to Kew a considerable col-
lection of plants from the plateaux round Lake Nyassa
and Lake Tanganyika. The plants from an elevation of
6,000 to 8,000 feet above sea-level contain a large pro-
portion of Cape and characteristically temperate types.
Amongst the former are the well-known Dierama (Spa-

raxis) fiettdula, Scilia rigidifolia
,
Buphane toxicaria (the

great poison bulb of Natal and the Transvaal), a fine
Moraa with a long tube and bright purple flowers as large
as those of Iris Jatidissima

, a Gladiolus
,
a Pelargonium

,

one species of Gnidia and Helichrysum
, anda proteaceous shrub (probably Faurea

y which extends to

ticaUv
y
*Im

Wlth largc hcads flowers. Of characterise

identical with our European and English S. Columbaria.
Upon the plateaux below 6,000 feet the vegetation

assumes a sub-tropical character. Here he met with a
tree-fern of the genus Cyathea

y
Agauria saltcifolia. Hook,

fil, an ericaceous shrub common to Bourbon, Madagas-
car, and the Cameroons, representatives of Mimulopsisy

Hibiscus
,
Clematis

,
Phyllanthus. Gerberat Smithies Aca -

lypha, Pentas
,
Thunbergia

,
Buchnera, Striga

y
a shrubby

Spermacocey a curious Lorantkus with broad leaves

and tubular flowers densely clothed with yellow hairs,

Hypoxis Villosa
, several fine Dombeyas, Vemonias,

and Combretums, a genus of Hedysarece with flowers in

heads like those of the hop, and a curious broad-leaved
Euphorbia

,
with very large hand-like glands to the in-

volucre. The specimens are well selected and excellently

dried. It is probable that nearly all of them are in a

condition in which their botanical position can be settled,

and that although upon a hasty glance there do not'seem
to be any strongly-marked new generic

, types, a good
many of the species will prove new to science. The
marked northern extension of the Cape flora at compara-
tively high elevations in Central Africa is a fact of im-
portance. It quite supports the theory that that flora

is of great antiquity, and that what exists of it at the
Cape is only a survival from a period when it was probably
far more extensively diffused, though perhaps less highly

specialised. It is much to be desired that travellers in

Central Africa would do all in their power to collect dried

specimens of the vegetation of elevations above 6,000 feet.

GRAHAM BELLS EXPERIMENTS IN
BINAURAL AUDITION

T)RO F. GRAHAM BELL has published in theA tnerican
L (quarterly) Journal of Otology a memoir on some
experiments relating to binaural audition, read by him
last autumn at the session of the American Association
for the Advancement of Science. Some of his obser-
vations confirm the work of previous observers, but are
of additional value in affording^ more systematic examina-
tion of some of the phenomena than has hitherto been
attempted . The following summary ofthe results obtained
by him will therefore be of some interest.

When we close one ear and listen to sounds through
the other only, there seems to be a onesidedness about
them, as there is about objects perceived by one eye.
When both ears are employed simultaneously a sort of

stereoscopic effect of audition is perceived. Sounds
assume a “solidity” which was not perceptible so long
as one ear alone was employed. The difference between
monaural and binaural audition is especially well marked
when we attempt to decide by ear the locality of a par-
ticular sound. Whatever power a single ear may possess
of determining the direction of a source of sound, both
ears are certainly much more effective for this purpose.
The following experiment, designed to produce arti-

ficially the stereophonic phenomena of binaural audition,

was therefore devised by Prof. Bell while in this country
in 1878. Four telephones were arranged, as in the figure.

The telephones a and B in one room ; c and d in another.

The mouthpieces of a and B were turned away from one
another like the auricles of a person’s ears, and the

diaphragms were about as far apart as the tympana of

the two ears. The expectation was that a person holding

C and D to his ears should not simply hear speech when
any one was talking neaf A and b. but that he should be
able to perceive the direction of the speaker’s voice rela-

tively to a and b. In fact, the listener’s ears were, as it

were, electrically prolonged to A and B respectively. The
sensations produced were decidedly novel; but not exactly

such as had been expected. Using various sources of

sound—speaking, ringing a loud dinner-bell in rpious
parts of tne room, &c.—it was found that the location of

the sound could be determined to a limited extent. The
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general result was as follows : imagine a globe, E, f, g, h,

in the interior of which are the telephones a and £ ; let E
and G be the two poles, and imagine the usual meridian

lines and parallels of latitude. It was found as the result

of the experiments that the observer at c, D could deter-

mine with tolerable accuracy the latitude of a sound made
near a, b, but that he had no idea whatever ofits longitude.

In a later experiment two Blake transmitters were em-

ployed. They were placed back to back at about five feet

from the ground in the open air. The receiving telephones

were indoors, whence the speaker could be observed. The
results of observation coincided with those already de-

scribed. In order more closely to imitate the natural

arrangement of the ears the transmitters were then set so

that the diaphragms were at 45° to each other. A sound
made at h here produced a feebler effect than one made
at F ; and after a few experiments the ear seemed to be
able to distinguish whether the speaker were in front of,

or behind the transmitters. Unfortunately the two
transmitters were not equally sensitive, and the ear had
to get accustomed to the slight inequality in the intensity

of the transmitted sounds. Prof. Bell suggests that the
sensations experienced by deaf persons might be studied
by persons possessed of normal hearing powers by
purposely using transmitters of unequal power, or by
introducing artificial resistances into the circuits.

It also occurred to Prof. Bell that the telephone might
afford a means of ascertaining to what degree the human
oar normally has the power of appreciating the direction
of sound. For this purpose a number of telephones were
hung up in different parts of a summer-house, and were
connected with a switch-board so that an interrupted
current from a rheotome in a distant place could be sent
through any one at will. A person stationed at the
middle of the summer-house, with his eyes closed, and
holding his head perfectly still, was required to indicate
the point from which the sound seemed to emanate. The
indicated direction usually differed considerably from the
true direction, and it was found that the observer soon
came to recognise each individual telephone by its par-

ticular timbre. To obviate this a single telephone was

nevertheless a long series of experiments were carried out,

and their results carefully set down in a series of eight

tables. Five young men were employed as observers, the

E
ower of each of their ears being previously ascertained

y an independent test* The experiments thus carefully

made and tabulated are still too few, and in Pro£ Bell’s

opinion too imperfect in several respects, to admit of
accurate generalisation

;
but some deductions are unmis-

takable. The tables establish beyond dispute {a) that
theperception of the direction of a source of sound is less

perfect by a single ear than by both ears
; (£) they dis-

prove the idea that direction cannot be appreciated by
monaural observation

;
(c) they show that the direction of

sound is more accurately denned as it approximates to
the axial line of the ears [this entirely negatives Stein-
hauser's theory of binaural audition]; (d) that the indica-

tions are proportionately at fault as the true source is in

any other direction, the angular error sometimes amount-
ing to 180° when the source is 9o° from the axial line 1 (e)

the perception of direction is absolutely unreliable when
the source of sound is at the nadir with respect to the

observer. It should however be remembered that in

experiments thus made in an apartment reflexion of the

sound comes into play, and partially vitiates any general

deductions by introducing slight though unknown compli-

cations.

The method adopted by Prof. Bell to measure the

relative hearing power of the separate ears was as

follows :—Two flat coils of wire were placed upon a long
wooden rod which passed through their centres. One of

these coils, the " primary,” was a fixture, and was put in

circuit with a battery and a vibrating interrupter in a
distant room. The other coil, the “secondary,” was
joined up to a telephone. When placed close to the
primary the induced current produced loud sounds ; the

observer, holding the telephone to his ear, was then
directed to slide the secondary coil away from the primary
until he ceased to hear anything. The distance between
the two coils was then measured. It will be seen that
this arrangement anticipated to some extent the sonometer
of Prof. Hughes.
We venture to hope that Prof. Bell will continue these

interesting researches in this promising, and hitherto
almost unexplored field. S. P. T.

THE GEOLOGY OF THE LIBYAN DESERT'

I
N his very interesting anniversary address before the
Academy of Sciences in Munich Dr. Zittel has brought

together all the known facts concerning the geology
of the northern districts of Africa, in a manner which is

calculated to render the greatest service to his fellow-

workers in science. The address, with its accompanying
map and numerous explanatory notes, constitutes indeed

by far the best monograph on North African geology
which has yet appeared. The author not only reviews-

the works of the various travellers who have furnished

materials bearing upon the question, from Browne and
Homemann to Fraas, Rohlfs, and Schweinfurth, but what
is of far more importance, gives the results of his own
accurate study of the rocks and fossils collected and
brought home by recent investigators. The general
results arrived at by Dr. Zittel are as follows.

To the east of the Nile rises a mountain range com*
posed of highly crystalline rocks—granite, diorite, and
nomblendic gneiss. The peaks of this range rise to
heights varying from $,000 to 8,000 feet

The oldest stiatified rocks of the district appear to be
age. Lying upon the axis of crystalline

rocks, and
" ~ ‘ '

south of the Great Desert, i

Ueber den geologiechen Bau der libyschen Waste. (Festrtde

,

' a Sitsun; der k. b Aksdemie derWissenschaften su I
ten StlfiUDffttngts.) Von Dr*
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formation. Concerning the age of these sandstone rocks

a considerable amount of controversy has takep place in

recent years, and they have been referred by different

authors to the Triassic, the Jurassic, and the Neocomian
systems. The fossils found by Overwegand others,' how-
ever, seem to leave no room for doubt that the real age of

the Nubian sandstone is the Cenomanian, or lower
portion of the Upper Cretaceous.
Lying upon these sandstones are found great deposit's

over 600 feet in thickness, consistingof dark green and
grey, finely-laminated marls in their lower, and of white,

earthy limestones in their upper part. These rocks con-
tain many characteristic Upper Cretaceous fossils, such as

Ananchytes atiatus, Ventriculites^ and Rudistes, These
Upper Cretaceous rocks Have been found not only

forming the whole southern margin of the Desert, but also

rising above the sandy wastes in the hilly masses which
form the oases.

The deposits which underlie the greater part of the

Sahara appear to be of Tertiary age and referable

to the Nummulitic and Miocene periods. There would
seem to be no sharp line of demarcation between the

Cretaceous and the Tertiary deposits in this area, and in

this, as in many other particulars, which are pointed out by
Prof. Zittel, the North African formations of these periods

remind us of those of the Rocky-Mountain regions of

North America.
The older Tertiary deposits of Northern Africa are

divided by Dr. Zittel into two members, which he desig-

nates the (s Lybysche Stufe
,J and the “ Mokattam Stufe.”

In the lowest of these (the Libysche Stufe) a widely-

spread and very characteristic fossil is the Belemnite-like
Graphularia desertorum, Zitt.

;
many nummulites and

other well-marked Eocene fossils also occur.

There appears to be still some doubt as to whether the
u Mokattam Stufe” of Dr. Zittel should be classed as
Eocene or Oligocene.

In the northern part of the area various freshwater
and marine deposits are found which are now referred to

the Miocene. No less than sixty-eight forms of marine
mollusca have been determined by Dr. Theodor Fuchs
as occurring in these beds, and he is led to regard them
as indicating a horizon not far removed from that of the
Lekha-kalke of the Vienna basin.

The several formations described succeed one another
from south to north, this being the direction of the dip
of the beds; their relations to one another are well

illustrated in the map and sections which accompany the
work.

In the midst of the Beharieh oasis a mass of igneous
rock is found rising through the midst of the Upper
Cretaceous limestones. This rock has been studied by
Prof. Zirkel of Leipzic, who pronounces it to be an ordi-

nary plagioclase basalt, very similar in character to that

of the Giant's Causeway in Ireland.

Over the whole of these formations the great mass of
sands of the Desert is spread, and rises in places into
hills several hundreds of feet in height.

In reading this address we cannot but fee1 that Dr.
Zirkel has made admirable use of the collections which
Dr. Schweinfurth and others have placed in the museum
at Munich

; and that by their careful study he has been
enabled to clear up many of the difficulties which every
one must have felt who has endeavoured to understand
the geological structure of the great African continent.

PHYSICS WITHOUT APPARATUS'
VIII.

JN the preceding articles of this series we have shown
.
how in every department of physics a large number

a\rf

in
JL
trUctlve experiments may be performed without theam ot any more formal apparatus tnan the usual domestic

1
Continued from p. 538.

appliances of an ordinary household. There remain to-
be described a few miscellaneous experiments; before I
concluding the subject

* * B

Flu. 25.

Many years ago Prof. Faraday observed that if two
pieces of ice are pressed against one another they freeze

Fig. *6. < CfeUN

firmly together at the point of contact, even though they

may themselves be thawing at the surface. To this
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pettfliar property of ice he gave the name of regelation.

The true explanation of this property was not at once
arrived at. From theoretical considerations Prof James

\_ wa^ led to predict that the application of pres-

\$b fit .Would lower the t&japcitfture of Its melting-

ppipt, and cause it to melt even though as cold as, or
colder than, the usual “ freezing-point.” This prediction
was afterwards verified by Sir William Thomson, who
melted ice by subjecting it to great pressure. More

a copper wire a heavy weight It is found that in the
course of a few hours the weight will have dragged the
wire through the ice, as if it were no harder than a piece
of cheese, yet that the ice has healed up as fast as the
wire cut into it, and that it is still one solid block. This

extraordinary fact can be accounted for in
the following way. In the neighbourhood*of
the wite whefe It passes thrdugtrthe icd the
preastees are not uhifbrm, f6f jtfct btftcty the

J

wife the portions of the ice fcrelm<topres-
sure, owing to the pull of the heavy Weight,
while immediately above the wire the ice is

subletted to a stress tending tor draw* the
p&rti&les asunder, or, in other Words; “it is

Subjected to a Pull or H negative pressure.0

The pressure on the ice under thewire lowers
its mdting-point,and causes very^mall quan-
tities 'of it to melt; theseTIquitt portions
immediately are squeezed our; and find their

way round the wire to the space above it,

where, the pressure being reduced, they again
freeze hard.

Our next picture (Fig. atytsa simple illus-

tration of the principle of tbfcdiviag-belL A
wine-glass is turned mouth downwards and
plunged into a jar of water. The water rises
tip only a very little way into: the mouth of
the wine-glass, owing to the. air which it

contains. The deader the wine-glass. is

plunged the more is the air compressed and
the higher does the water rise in the minia-
ture bell. To compress the contained air into

one-half of its original volume it would be necessary to
plunge the wine-glass about thirty-four feet deep’ intowater

;

for to halve the volume of the air inside we must double
the external pressure. The pressure of the air is already

.W* _
>,, -rxnnJ»r.>TTW|4Mry

j

111

SSSIffiJ ,

;
k

it.-': i[
recently Mr. James Bottomley has devised a very beau- about fifteen pound? on every square inch, and to .double
tiful experiment on regelation which requires no special that preesiu^jjan^sthe additional weight ,of thsxtvAm
apparatus for its performance. A block of ice (Fig. 25) feet of water, for that is the
is placed upon a suitable support, and over it is hung by which the itsqjf presses with a force of fifteen
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pounds on each square inch of surface. M. Tissandier,

hi describing this simple experiment in the pages of La
Nature has suggested that a few imprisoned flies or other

insects may without any cruelty or hurt do duty as divers

within (he miniature diving-bell, and afford proof that life

can go on in the inclosed air even though below the
surface of water.

In speaking in a former article of the subject of inertia

we mentioned the following familiar trick : a number of

the round wooden “ men n used in playing the game of
draughts are piled up in a column one upon another. If

the lowest one of the pile is dextrously hit with the edge
of a paper-knife or other suitable article it may be
knocked away from under the others without overthrow-
ing the others. Fig. 27 shows how the experiment is

arranged, the narrow slip of wood which serves as the lid

of the box being here used as the weapon. Beginners in

science must not mistake the meaning of the term inertia

as applied to matter. Matter is not in itself lazy or inert.

But it possesses the property of moss, and to set mass in

motion requires the expenditure of ettcrg)'. If we skilfully

Fig. 30.

spend the energy of the rapid blow upon the one draughts-
man, it is knocked away before there is time for any con-
siderable part of the energy to be imparted to the others
that arc piled upon it.

Another simple experiment, depending partly upon the
inertia of matter and partly upon elasticity, is often shown
as an after-dinner trick. Upon a linen tablecloth is
placed a threepenny-piece between two pennies or other
larger and thicker coins. Over this an empty wine-glass
is placed, and the puzzle is how to get out the smaller coin
without touching the glass. The very simple operation of
scratching with the finger-nail upon the cloth, as shownm rig. 28, suffices to accomplish the trick, for the little
coin is seen to advance gently towards the finger until itnaw moved completely away from under the glass. The
vour

town cloth are elastic ; when you scratch with

fo^c i

the
y .

are
L
drawn gently forward until the

back, to
t0 S1*®4 aad they %10 oe once more drawn forward, again to slip back,

[Oct. 21,1880

and so on. While the fibres are drawn forward slowly,

they drag the coin with them to a minute distance. But
when the slip occurs and they fly backward, they do so
very rapidly, and slip back under the coin before there is

time for the energy of their movement to be imparted to

the coin to set it in motion. So the coin is gradually

carried forward over the surface of the cloth.

We will next give a simple experiment which illustrates

the principle that a substance which is very weak in one
direction may be very strong in another, the “ strength”
of the material (that is to say, the resistance it offers

before it will break) depending on the way in which a
force is applied to it. It is possible to lift a decanter full

of water by means of a single straw. To do this the
straw must be bent as Fig. 29 shows, so that the weight
comes longitudinally upon the straw. The straw is a
very weak thing if it has to resist a force applied laterally.

Lay a single straw horizontally, so that the two ends are
supported, and then hang weights on to the middle of it:

a very few ounces will break it across. But let the
weights be fixed to one end of the straw, and the straw
itself be hung downwards so that the pull is exerted along
it, and it will siyport one or two pounds at least. When
bent, as in the figure inside the bottle, most of the weight
is applied as a thrust against the end of the straw ; the

bottle tilts slightly until the centre of gravity of the whole
is below the point from which it hangs between finger

and thumb ; but in this position the sideway thrust

against the middle of the straw is very small, and the

material is strong enough to stand the strain to which it

is subjected lengthways.

Lastly we 'offer an illustration (Fig. 30) of an experi-

ment known to every schoolboy. A can or jar containing
water may be whirled round the head without spilling a
single drop, provided the motion be sufficiently rapid.

When a moving body is subjected to the constraining
action of a force which acts, like the pull of a string held
in the hand, towards a fixed centre, the result is a motion
around the centre of force. Wore it not for the con-
straining force the moving bbdy would fly away at a
tangent

; and to the reaction exerted successively in all

directions away from the centre the name “centrifugal
force ” was formerly given. The water in the can, being
heavy, is also subjected to this so-called centrifugal force
as it moves around the fixed centre, and hence it does
not fall out of the can while passing through the inverted

position in the air if its speed be sufficiently accelerated.

THE GERAfINA TION OF WELWITSCHIA
MIRA1SILIS

H AVING been supplied, through the kindness of the
Director of Kew Gardens, with young seedlings of

Welwitschia mirabilts, I have been enabled to draw
some fresh conclusions as to the homology of the large

leaf structures, which have hitherto been described as

persistent cotyledons. It is true this description has
been confessedly provisional, since the process of germi-

nation has not hitherto been traced.

The seeds germinate in a manner corresponding in the

main with that described by Strasburger for Ephedra
campylop0da (“ Conif. und Gnet.,” p. 320)* The radicle

first breaks through the testa, the point of perfora-

tion depending apparently upon the position of the seed

during germination. The cotyledons also break through
the testa, but at a different point from the radicle. The
cotyledons are two in numoer; in one case I observed
three, one being smaller than the others. They free

themselves entirely from the seed, and expand to a length

of 1 inch to 1} inch, with a breadth of \ inch, or rather

more; it is possible, however, that they may by growth

attain a larger site. The cotyledons when expanded are

green, though while still in the seed they are yellow.
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Their form is linear, margin entire, glabrous. Each has
two main fibro-vascular bundles parallel to one another,

and two or more lateral ones, also parallel to these

;

they all give off lateral bundles which anastomose
freely. The hypocotyledonary portion of the stem ex-

tends to a length of about one to two inches ; it is com-
pressed in a plane parallel to that of the cotyledons, and
is slightly swollen immediately below the point of junction

with them.
Though the cotyledons are completely withdrawn from

the seed at an early stage, a physiological connection is

kept up between the seedling and the endosperm by a
peculiar structure, produced apparently by a lateral

swelling of the hypocotyledonary portion of the stem.
The time and manner of its development I have not yet

been able to ascertain, but in one seedling of twelve days
it was found lying parallel to the cotyledons, these being
still inclosed in the endosperm, whereas in the mature
seeds I have not been able as yet to see any trace of it

This structure remains in close connection with the
endosperm, and is probably useful in transferring the
nutritive substances from it to the embryo after the coty-
ledons have been withdrawn. As for as I can see at present,
this lateral structure is produced merely by a process of
lateral extension of tissues. The fibro-vascular bundles
curve slightly into the protrusion, but I have observed no
special modification or the tissues further than a lateral

extension. If this be the case, it may be considered
morphologically as an emergence.

It has been already observed by Strasburger (“ Angio-
spermen und Gymnospermen,” p. 155, Plate xxii., Figs.

90, 91# 93) that in the ripe embryo of Welwitschia an
apical papilla is to be seen between the cotyledons

; but
his observations were conducted only on embryos in
mature but ungerminated seeds

;
and here, as in other

members of the group, the plumule does not develop
beyond this condition of a mere papilla till germination
begins. In the young seedlings (about six weeks old)
which I have had the opportunity of observing, the
plumule consists of twp Jeaves, decussating with the
cotyledons, and between these there is an apical papilla.

In the most advanced specimens now growing at Kew
these leaves of the plumule are about one-sixteenth of
an inch in length, but no further development of leaves is

at present to be seen.

These observations suggested a comparison with the
youngest specimens preserved in the Kew collections :

the result is the discovery of evident traces of the bases
of leaf-structures below the well-known pair of large
leaves, in the form of ragged ends of fibro-vascular
bundles, which run directly into the tissues of the stem.
These earlier leaves appear to have been at right angles
to those of the existing leaves of the plant, and we may
with good reason conjecture that they were the cotyledons.
Full proof of this will be afforded if the plants at present
growing at Kew remain healthy. If this conjecture be
true the pair of large perennial leaves are the first and
only pair of leaves developedfrom the plumule

, and not
cotyledons, as they have been hitherto assumed to be.

Other interesting points in the germination of this

plant, together with a description of its minute histology,

must be deferred till a later notice. This I hope to be
able to publish with illustrations in an early number of
the Quarterly Journal ofMicroscopical Science.

F. Orpen Bower
The Jodrell Laboratory, Royal Gardens, Kew,

October 9

NOTES

In the second of a series of articles in the PaU Mail Gazette

“ On Vain Discourse," in the quaint and leisurely style of our

remote forefathers, the writer speaks of *' the talker who thinketh

he hath a vocation to popularise science, not as some of our

masters come forth to stir up interest in these matters, but

from folly and emptiness." He then proceeds to define

him

“

He is a great breeder of vain discourses, for he
deemeth that the strong meat of knowledge will sit ill on
dainty stomachs, and so sets himself to save them the digesting.

He watereth first to the consistency of a small fact to the page,

and sweeteneth with many a line of poetry ; and if there be a
tough morsel of reasoning or a sharp fragment of logical defining,

that he carefully throweth aside, 1
et pondera rerum minutissimis

verbis frangit.’ For seasoning there are divers sorts of lights or

colours or smells to wonder at, and pictures and tales, and praise

of the wonderful nineteenth century, and of science and of

such as study it. And so there is made a thin and limpid

pabulum, or extractum sciential dilutum, which will not harm the

delicatebt, nor indeed do them any good, though it be sweet to

the taste and pleasant to the eyes, and have the savour of

wisdom. For knowledge that is worthy of being attained

needeth faithful striving and endeavour, and skill cometh not but

by assiduity in act and exercise—xaA«vd t& ko\cC" The lecture

season is now beginning, and it would be well that those who
attend science lectures should learn to distinguish between the

true and the false, and this they can easily do by applying the

test given by the Pali Mall The spread of efficient education

in science will either extinguish the popular lecture or greatly

alter its character. We are glad to see the growth of outside

opinion on the subject, as may be inferred from the article

alluded to.

We regret to record the death of Dr. E. J. Sparks, F.R.C.P.,

of Mentone, which occurred at Crewkerne on the nth instant.

Dr. Sparks has been in failing health for several years, but he

is one of those striking instances of what work can be done by
an active mind in spite of physical weakness. He was well

known as a constant contributor to the Medical Times, in which
appeared the series of letters on the climate of the Riviera,

which were afterwards developed into his excellent book on the

Health-Resorts of the Riviera. The preparation of this work
occupied the best portion of Dr. Sparks* later years, audit is only

threemonths since he revisited several of the less frequented places

on the Eastern Riviera for the sake of a second edition. The book
is a truly scientific work. Statistics relating to climate and the

various diseases for which the Riviera has been recommended

have been collected and tabulated with the greatest diligence and

care
;
and the experience of observers, both lay and medical, as

to the beneficial influence of the climate is given with the

greatest candour. Besides this work, Dr. Sparks published a

few years ago a translation of Dr. King’s “ Therapeutics," the

value of which was greatly enhanced by the introduction of a

quantity of new matter carefully collected together from medical

periodicals. It was a work of no small labour, necessitating a*

it did the transformation of all quantitative relations from the

German into those employed in the English and American Phar-

macopoeias. It received on the other side of the Atlantic prompt

appreciation in a manner both hurtful and complimentary.

Before it could be reprinted from the stereotype plates sent over

for the purpose, a pirated fac-simile edition was produced by a.

publisher who has hitherto forgotten to send a cheque. He
brought to his medical practice an unusually thorough knowledge

of the science of his profession, and a high-minded devotion to.

the welfare of his patients which quickly secured the confidence

of all who consulted him. In friendship he was staunch, loyal,

and self-sacrificing, and his loss will be long felt by a wide

circle of friends.

The following ore among the scientific and geographical

publications announced for the present season By Mr. Mur-

ray : “ Japan ; its History, Traditions, and Religions, with the
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Narrative of a Visit in 1872,” by SirE. J. Reed, K.C.B., M.P.
;

« Unbeaten Tracks in Japan/’ by Isabella Bird (these works are

just published) ; “Personal Life of David Livingstone/’ by Dr.

W. G. Blackie ;
“ A Pilgrimage to Nejd/’ by Lady Anne Blunt j

“The Powder of Movement in Plants/’ by Charles Darwin,

assisted by Francis Darwin ;
“ The Cat ;

an \t> thi*

Study of Bj^jmfle^Animals, ’’ BylTt. George Mivart ;
“ Siberia

in Europe, a Naturalises Visit to the Valley of the Petchora,”

by Henry Seebohm ;
“ The Gardens of the Sun : a Naturalist’s

Journal on the Mountains and in the Forests and Swamps of

Borneo and the Sulu Archipelago/’ by F. W. Burbidge. Messrs.

Allen and Co. announce : “ The Expiring Continent
;
a Narra-

tive of Travel in Senegambia,” by A. W, Mitchelson; “A
Dictionary of Ethnological and Philological Geography,” by Dr.

R. G. Latham; “Incidents of a Journey through Nubia to

Darfur/’ by Sydney Ensor, C.E. Among Messrs. Crosby, Lock-

wood, and Co.’s announcements are: “The Fields of Great

Britain ; a Text-Book of Agriculture,” by Hugh Clements ;
“A

Rudimentary Treatise on Coal and Coal-Mining,” by Warington

W. Smyth, F.R.S. Messrs. Sampson low and Co. announce :

“New Guinea,” by L. M. D’Albertis; “Seven Years in South

Africa,” by Dr. Holub. Messrs. Longmans promise the second

series of Helmholtz's “ Popular Lectures on Scientific Subjects,”

translated by Dr. E. Atkinson. Messrs. Chatto and Windui :

“ A Simple Treatise on Heat,” by W. M. Williams. Macmillan

and Co. :
“ Island Life,” by A. R. Wallace ;

“ A Visit to

Wazan,” bylL. S. Watson; “Voyage of the Vega" by A. E.

Nordenskjold ; “Text-Book of Geology,” by Prof. Geikie ;

“Ideal Chemistry,” by Sir Benjamin Brodie, Bart.; “A
Treatise on Organic Chemistry,” by Professors Roscoe and Sclior-

lemmer ; vol. ii. of Mr. F. M. Balfour’s “ Treatise on Com-

parative Embryology “Anthropology,” by Dr. E. B. Tylor;

“ Mathematical Papers,” by the late Prof. Clifford ; “ History

of the Steam Engine,” byR. L. Galloway.

The inauguration of the Paris Popular Observatory took place

at the Trocadero Palace on October 1 1, on the second terrace of

the Eastern Tower. Four telescopes—three reflectors and a

refractor, have been placed at the disposal of the public. No
fee is taken from the visitors, who have only to make appli-

cation to the Popular Observatory Office, Trocadero, and register

their names. A series of lectures on practical observations will

soon begin. A room is also reserved for microscopical obser-

vations, which will be opened during the daytime.

The Sheffield Public Museum boasts of an equatorially

mounted telescope which the public are permitted to use under

certain restrictions and under the direction of Mr. E. Howarth,

the curator.

M. HervA-Mangon, the new director of the Conservatoire

des Arts et Metiers, gave yesterday a great dinner in honour of

Mr. Graham Bell, the inventor of the photophone, which was
exhibited and tried in that establishment.

The Calisaya bark plants cultivated in Jamaica appear to

have been replaced by an inferior hybrid between true Cinchona
Calisaya and C. succirubra. In order to remedy this state of

things Mr. J. E. Howard, F.R.S., the well-known quinologist,

liberally placed cuttings from his authentic plant of Cinchona
Lcdgaiana at the disposal of the Royal Gardens, Kew. Three
healthy plants raised from this source have lately reached
Jamaica, besides others which have been sent to Ceylon.

Camocnsia maxima, the most striking leguminous plant known,
has flowered for the first time in cultivation in the Botanic
Garden, Trinidad, to which it was sent two years ago from Kew.
Welwitsch found it abundantly in the forests of Angola. The
flowers we nearly a foot long, with a reddish calyx and cream-
coloured petals with a golden border. The standard is 3 4 in.

broad, which gives some idea of the scale of the other ports.

There are living plants also at Kew, but at present it hat shown
no indication of flowering under glass.

A correspondent states that when he was a schoolboy at

Hamburg, male crickets (species not indicated) were sold, there

in cages made of fonr playing-cards, and at the rate of a penny

a-piece.

Another correspondent states that the electric lamps illu-

minating a large concert-room in the Champs Elysctas at Paris, a

year or two ago, were extremely attractive to insects of various

orders. Who knows that the Thames Embankment may not

become the nightly resort of members of the Entomologioal

Society ?

The Committee of the Topographical Society of London,
which has been formed for the purpose of collecting and publish-

ing maps, views, and other materials for the history of London,

have made arrangements for the holding of the inaugural meeting

of the Society on Thursday, the 28th inst., at 4 o’clock. The
Lord Mayor has granted the use of the Long Parlour at the

Mansion House, and will preside on the occasion. Cards for

the meeting may be obtained from Mr. Henry B. Wheatley,

F.S.A., 18, John Street, Adelphi, W.C.

We are glad to see a new edition of the late Sir J. W.
Lubbock’s Star Maps, under the title of “ The Stars in Six Maps
on the Gnomonic Projection,” with explanatory notes by Mr.

James Glaisher, F.R.S. Letts, Son, and Co. are the publishers.

It is proposed that an International balloon race should

take place at Paris on October 31. Active steps are being

taken, and the necessary authorisation will be procured without

difficulty from the public authorities, but an obstacle of a quite

unexpected nature remains to be solved. For motives, which

it is very difficult to determine, the Parisian Company who
monopolise the gas, and sell it at the enormous price of three-

pence per cubic metre, refuse to dispose of the commodity to

aeronauts. As no provision in the charter has been made for the

right of inflating balloons, it remains to be seen whether or not

the gas monopolists will persist in their refusal.

M. Sadi Carnot, the French Minister of Public Work*,
has appointed a Commission to explore the antiquities of the

Regency of Tunis, and determine what works could be exe-

cuted with advantage in a country of which the welfare is of

such importance for the good of the largest French dependency.

The Pester Uoyd gives a detailed account of the earthquake

which seems to have been felt generally all over Transylvania on

the night between the 3rd and 4th inst. From about 7 o’clock

in the evening rumbling noises were heard throughout the night,

especially in the hilly districts. About 6.15 a.m. a shock was

felt which lasted a couple of seconds, and the shock was repeated,

in some places twice, in others as often as ten times. Doors

were opened and shut, windows rattled, bells were rung. In

several places a movement of the ground was felt, in a direction

from north-west to south-east ; in some places this movement

lasted as long as ten seconds. In the neighbourhood of Tovis a

small railway-station building was overthrown. At Felvinez the

shocks were very severe, lasting fully two minutes. Several

public buildings had rents in the walls, and nearly the whole of

the ceiling of the Reformed Church fell. At Bistritz the people

were so alarmed that they rushed from their beds into the streets

and open places. In general the disturbance was greater in the

western portion of the province.

An interesting “Note on the Distribution of somo of the

more important Trees of British Colombia” has been contributed

by Mr. George M. Dawson to a recent number of the Canadian
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Naturalist. In a brief review of the general characters of the
|

vegetation of the country the peculiarities in distribution are

pointed out The arrangement of the trees referred to is not

based on any scientific principle, the Conifer® being “placed

first, as having the greatest importance both from an economic

point of view and from the vast extent of country which they

cover to the exclusion of other trees.” Considering the

variety of well-known timber trees to be found in British

Columbia one is scarcely prepared to find it stated, with regard

to the Douglas Fir (Pseudotsuga Douglasii or A dies Douglasii),

that it is the 44 most important timber tree of British Columbia,

and the only one of which the wood has yet become an article

of export on a large scale.” The best grown specimens of this

noble tree are stated to be found near the coast in proximity to

the waters of the many bays and inlets which indent it* In

these situations the tree frequently exceeds eight feet in diameter

at some considerable height from the ground, the height of the

tree itself ranging from 200 to over 300 feet “ The wood varies

considerably in appearance and strength according to its locality

of growth and other circumstances. It is admirably adapted for

all ordinary purposes of construction, and of late has obtained

favourable notice in shipbuilding, remaining sound in water for

a long time. For spars and masts it is unsurpassed, both as to

strength, straightness, and length. Masts for export are usually

hewn to octagonal shape from 20 to 32 inches in diameter by 120

feet long. Yards are generally hewn out from 1 2 to 24 inches in

diameter and 50 to 102 feet long. Masts and spars are generally

sent to Great Britain; other forms of timber to South America,

Australia, India, China, and the Sandwich Islands. Of the

Thuja gigantea, which in favourable situations on the coast

reaches a height of 100 to 150 feet, the pale yellowish or reddish

wood is stated to be very durable, though not extensively used

except for shingles. The large and elegant canoes of the Indians

ore made of the hollowed trunks, and the fibre of the inner bark

is used for ropes and cordage, as well as for paper-making and

other purposes. One of the most remarkable uses for a wood is

referred to under Pintts* cXntoila, where it is said that the

cambium layer contains much sugar, and for that reason it is

eaten by the natives in the spring of the year, and in some
instances large quantities of it are ' collected and dried for

winter use.

The Boston Herald gives the following account of an American

experiment made on September 2;—“A novel exhibition of

powerful electric lights was made last evening in the vicinity of

the Sea Foam-house, Nantucket Beach, and the display was
witnessed by quite a crowd of interested spectators. The
Northern Electric Light Company have erected three wooden
towers, each 100 feet high, and mounted upon each of these a
circular row of twelve electric lights of the Weston patent, each
light being estimated at 2,500-candle power. As these towers

are but 500 feet apart and in a triangle, it will be seen that the

light of 90,000 candles was concentrated within a limited territory.

The design of the exhibition was to afford a model of the plan

contemplated for lighting cities from overhead in vast areas, the

estimate being that four towers to a square mile of area, each

mounting lights aggregating 90,000-candle power, will suffice to

flood the territory about with a light almost equal to midday.

Last evening a motive power of thirty-six horses was used in

generating the electricity from three Western machines, and the

lights, with one single slight flicker, burned steadily and bril-

liantly all the evening. It is difficult to Bay whether the experi-

ment proved anything or not. The claim put forward by the

company is for an original plan of lighting cities and towns by

grouping and elevating electric lights of any kind.”

We have received Fart 1 of the Transactions of the Epping

Forest apd Essex Field Club, containing Mr. Henry Walker's

interesting lecture on “A Day’s Elephant Hunting in Essex.”

At the Leeds Philosophical and Literary Society the following

are among the lectures to be given this winter :—October 20,

Prof. Siivanus P. Thompson, D.Sc., 41 Waves of Sonnd and the

Photophone”; November 16, H, Clifton Sorby, LI^D., F.R.S.,
11 The Structure and Origin of Meteorites and Meteoric Iron ”

;

December 7, Dr. Sydney H. Vines, 44 The Nutrition of Plants”

;

December 21, Prof. E. Ray Lankester, F.R.S., “Degenera-
tion”

; February 15, 1881, Prof. T. E. Thorpe, Ph,D., F.R.S.,
41 The Azores”; March 1, J. W. Swan, 44 The Electric Light,
with Demonstrations.”

OUR ASTRONOMICAL COLUMN
The Binary Star $ Equulei,—Mr. Burnham publishes a

new epoch for this star, which there is now good reason to con-
clude will prove to be the most rapid revolver amongst the

binary systems
;
on this account ' it well deserves the attention

which Mr. Burnham claims for it at the hands of those observers

who are in possession of instruments competent to cope with so

close a double-star. The duplicity was detected by M. Otto
Struve on August 19, 1852, with tie Pulkowa refractor, when
definition was unusually good, and the components almost equal
in magnitude were “ k peine sdpar&s par nne ligne noire.” In

1853 and 1854 it appeared single in the same instrument. The
object was elongated in the summer of 1857, and at the date

1858*59 M. Struve saw the stars separated at moments, and
they were again divided in the autumn of 1874. As is pointed

out in the Pulkowa Observations, .vol. ix., the case is evidently

a similar one to that of 42 Com® Beren., the visual ray coinciding

very nearly with the plane of the orbit, so that the companion
appears to oscillate backwards and forwards almost in a right

line, and that of very small extent. M. Struve has established

the period of revolution of 42 Com® to be only about twenty-
five years, but 8 Equulei appears to indicate a period of only
thirteen or fourteen years. Mr. Burnham finds from five nights'

measures with the 1 bi-inch Chicago refractor,

1880*60, Position 29°*!, Distance o"*35.

In September, 1870, Dun^r remarked of this star : “Oblongue,
j’en suis bien sur, Les diamfctres sont comme 3 : 5,” and the
angle was estimated 8°. The only measures except Mr. Bum-
ham's are those of M. Otto Struve. The magnitudes of the
components are so nearly equal (the American observer con-
sidered there was a difference of only about two or three tenths
of a magnitude), that care will be neoessary to place the smaller
star in its proper quadrant. Mr. Burnham adds :

41
It jeems

certain that it is measurable with any good instrument of ten
inches aperture and upwards at least one year in every six yean,”
and he believes that it is now near its maximum distance.

Faye's Comet.—The following positions ore extracted from
Dr. Axel-Moller's ephemeris for Berlin midnight :

—

R.A N P.D. Log. distune* from
h. m. s.

. 88
Earth. Sun.

Oct. 22 . . 22 48 22 So*8 . . 0*0506 . .. 0*2892

24 * . -48 58 89 9*8 . . 0*0532
.. 0*285526 . . — 49 43 8

o
9 27*8 . . 0*0561 ,

28 . . — 50 37 • 89 45 '0 • . 0*0591

30 - . — 5i 39 . 90 1*2 . . 0*0623 . . 0*2819
Nov. I .. . — 52 50 . 90 16*5 . . 0*0656

3 - • - 54 9 • 90 3°7 • . 0*0691 0*2785

S •• - 55 37 • 90 43*8 . . 0*0727

7 •• • 32 57 2 . 90 55*9 • . 0*0764 .. 0*2751

The comet remains sensibly at the same intensity of light (not
far from the maximum of the present appearance) during this

period. On October 26 it will be within 20' from 1 PScium
(B.A.C. 7985), and on November 3 very dose to 3 Fischun
(B.A.C. 8012), stars of the sixth magnitude.

Hartwig’s Comet.—The subjoined places of this comet are
from the calculations of Dr. Oppenheim, and are also for Berlin
midnight :

—

Oct. 22

28

30
Nov, 1

8

R*A* N.P.D, Log. distance from
h. m. s. , , Earth. Sun.

17 52 I ... 76 23*8 ... 0*058? ... 0*06*0

17 58 30 ... 77 13*0 ... 0*0826

18 4 22 ... 77 57*3 ... 0*1057 ... 0*0983
l8 9 43 ... 78 37*2 ... 0*1270
18 14 39 ... 79 13*2 ... 0*1483 ... P^HJ6
if *3 ••• 45*7 ... -0*i68a . .. ...

18 23 ao ... 80 13*1 ... 0*1868 ... 0*1390
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Comets 1880, d and M. Bigourdan has continued his

ephemerig of the comet discovered by Schaberle on April 6, but

states from observations made at Paris that the intensity of light

has diminished much more rapidly than 14 due to change of

distance from the earth and sun
;
on September 30 he estimated

the comet to be of the same brightness as on May 18 ; it is 6till

in a favourable position for observation, as will be seen from
the following extract from M. Bigourdan's ephemeris for Paris

midnight

:

Oct. 22

24
26
28

R.A.
h, m. t.

N.P.D.

Oct. 30 „

RA.
h. m. b.

N.P.D.

5 56 3

.

- 89 49 5 34 22 . - 94 55
- 5° 57 • .. 91 4 Nov, I . .. 5 28 27 . .. 96 12

- 45 3« • .. 93 21 3 - .. 5 22 21 . .. 97 28
- 40 6 . •• 93 38 S • .. 5 16 6 . .. 98 44

The Astronomer-Royal has notified the discovery of another
comet by Mr, Lewis Swift of Rochester, N.Y., on the night of

October 11, in K.A. 2ih. 30m. and Decl. + x8'.

METEOROLOGICAL NOTES
Prop. Loomis, in his thirteenth contribution to meteorology,

investigates the question of the great and sudden changes of

temperature which are so marked a feature in the climates of a
large portion of the United States. Six years* observations of the
Signal Service stations have been examined, with the result that

there are 1 18 stations at which there has occurred at least one
case of a daily range not less than 40°*0. Limiting the inquiry,

however, to stations at which the average number of cases

amounted to six annually, it is seen that there are thirty-six such
stations. The stations where the great fluctuations of tempera-
ture occur most frequently are situated south of lat. 35

0
, in which

region the fluctuations of pressure attending the progress of
storms are but little felt ; and it is to be noted that these great

fluctuations of temperature occur most frequently in the summer
months. Thus at Wickenburg (lat. 34-0, long. 112*7), which
is situated in a desert sandy region, with an annual rain-

fall of only 4*99 inches, on ten of the nineteen days ending
with August 14, 1877, the temperature showed a daily range
of at least 62**0, reaching in one case to 76' o. These
enormous temperature changes are due to the extreme dry-

ness of the air, by which the sand becomes intensely heated by
the son during the day, whereas by night the loss of heat by
radiation is as great as perhaps anywhere on the globe. The
general result of the inquiry is that the most remarkable cases

are merely examples of the ordinary diurnal change of tempera-
ture, unaffected by the passage of storms, whilst the remaining
cases, which occur in the higher latitudes of the States, are to be
ascribed to the influence of storms along with the ordinary diurnal
change of temperature. It also appears from a careful investi-

gation that dry air, even when greatly heated, has but little

ascensional force, and that the violent uprising of heated air,

so frequently witnessed in moist climates, particularly during
thunderstorms, is mainly due to the large amount of aqueous
vapour with which it is charged. As regards great fluctuations

of temperature in winter, Prof. Loomis points out that while,

for example, a temperature of - 2o‘*o occurs at Denver on the
east side of the Rocky Mountains, an average temperature of
30**0 prevails in the Salt Lake Basin, and remarks that by the
movements of the atmosphere attending the progress of a great
storm these contiguous masses *of air with temperatures so
different from each other are brought successively over the same
station, and thus bring about a change of temperature amounting
on occasions to 50° *o in a single hour.

Prof. Loomis also carefully investigates the storms, with theii

characteristic low barometerr, which cross the Rocky Mountains,
and shows that no great barometric disturbances originate in the
bait Lake Basin

; that nearly all the great barometric disturb-
ances experienced in the Salt Lake Basin come from the Pacific,
and generally from the north-west; and that nearly all thest
disturbances can be followed to the Atlantic, meeting it neai
fat. 47 *0, and occupying from two to six days in the passage, 01
an average of three and a half days, corresponding to an onward
movement of about 700 English miles a day. As has been showt
to obtain in other regions of the globe, the isobars which defin<
storms are often not so symmetrical over a mountainous regior

a
7j cl

??
untry* *n not a few cases however the isobars

f«^rS°^
Crablc

;
ymmetry over th* Rocky Mountains, and this

From
more

.
noticeable in very violent stormsFrom the observations made at Pike’s Peak, 14,200 feet high

as well as at Mount Washington, 6,285 feet, it appears that the
winds at great elevations circulate about a low barometer, just as
they do near the level of the sea ; but the position of this centre

at great heights sometimes differs considerably from the low
centre prevailing at the surface of the earth, and when such
deviation does occur it is generally toward the north-west. Of
the thirty-six cases examined, the low centre at great elevation

was, in twenty-seven cases, vertical over the low centre at lower
levels, in five cases to north-west, in one case to north, in another
case to west, and in two cases to cast. It must however not be
lost sight of that this important point in the phenomena of

storms cannot be exactly determined but by a multiplication of
high-level stations.

Disflays of auroras appear to have been remarkably frequent
in America during August last. In Mr. Carpmael’s Weather
Report of the month for Canada it is stated tnat the aurora of
the 12th was very brilliant, and was seen at nearly every station

from Manitoba to the Atlantic. From the (Jnitecfc States
Monthly Weather Report we learn that auroras were frequent
during the month, occurring on no fewer than twenty-one nights,

the auroras of the 12th ana 13th being of remarkable brilliancy,

as well as widespread. On these nights the aurora was seen at
about xoo stations from Maine westward, as far as dear skies

allowed its being seen. The more prominent features of these

auroras as detailed in the Report are of such interest as to suggest

that a more detailed account of them, as seen in the northern hemi-
sphere during the night of August 12 and 13, could not fail to

contribute data of the greatest importance in this little-understood

branch of physics.

In the Journal of the Scottish Meteorological Society,

recently published, there is a paper of some interest, by Mr.
Buchan, on the diurnal periods of thunderstorms in Scotland.

There are two well-marked types of thunderstorms, the one
occurring in the summer months, and having its daily maximum
frequency from 1 p.m. to 6 p.m., and the other occurring in the
winter months, with its maximum from 9 p.m. to 3 a.m. Stations

in the eastern division of the country where the annual rainfall is

small, or only of moderate amount, have all, or nearly all, their

thunderstorms during the summer months ; whereas in the west,

or where the climate is wet and the rainfall heavy, a very con-

siderable proportion of the thunderstorms occur during the winter

months, and these are nearly always of short duration, and are

the accompaniments of the winter/ cyclones of North-Western
Europe. In this connection it is interesting to note that the

thunderstorms of Stykhisholm in Iceland are phenomena of the

winter months and of the nights, only three being recorded as

having happened at a time of the day when the sun was above
the horizon. The maximum daily period of the summer thunder-
storm coincides with the hours when the ascending columns »of

heated air from the earth’s surface are in full activity, and the

result is no doubt largely due to the circumstance that these

ascending masses of heated air develop a charge of electricity as

their moisture condenses into cloud. The period of maximum
frequency of the winter thunderstorm occurs some hours before

and after midnight, or during those hours of the day when the

land surface presented to the vapour-laden winds of the Atlantic

approaches to and reaches its diurnal minimum temperature, and
when consequently the condensation of the vapour may be ex-

pected to reach its daily maximum. On the other hand, the

minimum period in summer occurs during the early morning, the

absolute minimum being at the hour just before the ascending

columns of heated air are set in motion, and the number remains

few till about H a.m., or till the tops of the heated columns

have risen to some height in the atmospheres.

In the Journal of the Meteorological Society for April and

July last are given the results of observations made during the

first six months of 1880 at about forty
11 climatological stations*

1

recently established by the society. At these stations observa-

tions are taken only once a day, 'viz., at 9 a.m,, and are

restricted to temperature, cloud, and rain. An extension of

these stations which would include the whole of the English

sanataria, and which doubtless will gradually be effected, would

furnish data for a correct" presentation of the comparative

climatologies of the health resorts of England.

BIOLOGICAL NOTES
Nest-Building Amphipods.-—

M

r. S. J. Smith, in a memoir

on some amphipods described by Thomas Say (Tram*, Con-

necticut Acaa., July, 1880), states that the tubes which certain
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species make to live in are to a great extent formed of pellets of

tneir excreta. In 1874 he watched carefully the process of con-

structing the tubes in several species of Amphipoda. Microdcu-

topus grandimanus (M, minaxt
Smith) was a particularly

favourable subject for observation. When captured and placed

in a small zoophyte trough with sxall branching algae, the indi-

viduals almost always proceeded at once to construct a tube, and

could very readily be observed under the microscope. A few

slender branches of the alga were pulled toward each other by

means of the antennee and gnathopods, and fastened by threads

of cement spun from branch to branch by the first and second

pairs of perseopods. The branches were not usually at once

brought near enough together to serve as the framework of the

tube, but were gradually brought together by pulling them in

and fastening them a little at a time, until they were brought into

the proper position, where they were firmly held by means of a

thick network of fine threads of ^cement spun from branch to

branch. After the tube had assumed very nearly its completed
form. it was still usually nothing but a transparent network of

cement threads woven among the branches of the alga, though
occasionally a branch of the alga was bitten off and added to the

framework : but very soon the animal began to work bits of ex*

crement and bits of alga into the net. In this case the pellets of
excrement, as passed, were taken in the gnathopods ana maxilli-

peds, and apparently also by the maxilla? ana mandibles, and
broken into minute fragments and worked through the web, upon
the outside of which they seemed to adhere, partially by the vis-

cosity of the cement threads, and partially by the tangle of
threads over them. Excrement and bits of alga were thus
worked into the wall of the tube until the whole animal was
protected from view, while, during the whole process, the
spinning of cement over the inside of the tube was kept up.
When spinning the cement threads within the tube the animal
was held in place on the ventral side by the second pair of
gnathopods and the caudal appendages, the latter being curved
beneath the anterior portion of the pleon, and on the dorsal side

by the third, fourth, and fifth pairs of permopods extended and
turned up over the back, with the dactyli turned outward into

the vreb. The spinning was done wholly with the first and
second permopods, the tips of which were touched from point to

point over the inside of the skeleton tube in a way that recalled

strongly the movements of the hands in playing upon a piano.
The cement adhered at once at the points touched and spun out
between them in uniform.d^Jicate threads. The threads seemed
to harden very quickly pfter they were spun, and did not seem
even from the first to adhere to the animal itself.

Death by Hanging.—Recent experiments regarding the
nature of death by hanging or strangulation induce Prof. Tam-
masia to reject the view that the chief cause of such death is

compression of the pneumoga trie, causing paralysis of the heart
{Real* 1st. Lomb. ,

fasc. xiii.). In the great majority of coses,

he says, the proximate cause of death is the occlusion of the
respiratory passages. The greater or lesser rapidity of the death
depends on the degree of such occlusion. Compression of the
pneumogastric and of the vessels of the neck may strengthen the
efficacy of that direct cause, but, in the absence of the latter, it

is insufficient to cause any instantaneous lethal phenomenon, as
some have supposed.

Hemoglobin in Echinoderms,—The presence of bsemo-
globin in the aquiferous system of an Echmoderm ( Ophiactis
urens, one of the Ophiurida) has lately been demonstrated by M.
Foottinger (Belgian Acad. But/,, No. 5). The only branches of
the metazoa in which it had not before been found were echino-
derms and zoophytes. Simroth observed certain globules in the
ambuiacral canals of the former, but not observing live indi-
viduals, he missed the haemoglobin, which may be observed if one
of the arms of the living animal be broken

; a drop of red
colour appearing presently at the extremity. With the spectro-
scope the identity of the colouring matter with that of the blood
of vertebrates can be easily proved. The haemoglobin is con-
nected with globules, of varying form and size. Most have a
nucleus and are true cells. Along with these ore free nuclei and
small unnudeated corpuscles charged with haemoglobin.

An Optical Property of the Cornea.—Prof, Fleischl of
Vienna has recently examined fresh corneas in polarised light,

and found that the corneal fibres became, under tension, doubly
refractive, and then occasionally give phenomena similar to those
occurring in starch granules (the theory of which has been
examined by von Lang). With this condition also is connected
the opacity of the cornea on rise of intraocular pressure.

Phosphoric Acid in the Urine or Cows.—It is generally

supposed that the urine of herbivora does not contain phosphoric

acid. M. Chevron, however, lately had occasion {Bull, de tAcad.
Roy . de Belg., No. 8 ) to observe phosphates (ft combination of

potassico-magnesian phosphate with bimagnesic phosphate) in

the urine of cows which had been receiving linseed oil-cake (ig

kiJ. per .head daily), bran (i£ kil,), beet (25

(74 kil.), a diet which is rich in phosphoric acid (oil-cake and bran)

and in potash (beet), The phosphoric acid diminished and disap-

peared when green clover or lucern was substituted for the beet.

It appears from experiments made by Herr Bertram in Leipzig,

in 1878, that lime has the property of eliminating phosphoric
acid from the urine of herbivora, and M. Chevron points put
that tlie green fodder specified undoubtedly imparted more lime

than the beet did. He proposes further experiment, however,

to determine exactly the cause of elimination of the acid

Rudimentary Coma in Godetia.—While investigating the

development of the embryo sac in the different genera of Ona-
graceee, writes Mr. John M. Coulter, editor of the Botanical

Gazette, Indiana (vol. v. Nos. 8 and 9, p. 75), my attention was

attracted to certain hair-like projections which appeared upon
the forming ovule of Godetia (probably G. grandijtora). A care-

ful examination showed them to be identical in structure with

the forming hairs in the coma of Epilobium. They occurred

almost exclusively at the chalazal end, one or two scattered ones

being detected farther down upon the raphe. A study of the

development of the coma of Epilobium shows that the first indi-

cation of it is a tuberculated appearance of the chalazal end.

Presently these tubercles push out into elongating nucleated cells,

which eventually develop into the long hairs of (he coma* Now
Godetia permanently retains this tuberculated margin at the

upper end, but does not usually develop its coma any further.

In the cases examined, however, the forming ovules (either in

reminiscence or prophecy) stretched out their tubercles into

incipient hairs. Tracing these ovules in their subsequent deve-

lopment, it was found tbat these hairs gradually disappeared

until, when the ovules had become anatropous, there was no
indication of them. As Godetia has been merged into CEnothera,

many species of the latter were examined, to see if any such
thing occurred in them ; but no trace of such growth was detected.

This would seem to indicate that if Godetia be not entitled to

generic rank, it is at least that part of CEnothera which ap-
proaches Epilobium. A discrepancy must, however, be noticed

here. In Epilobium the hairs of the coma do not begin to form
until the ovule has become completely anatropous ; but in ‘the

Godetia observed the incipient coma had all disappeared by the
time the ovule had become anatropous, beginning to form before
the nucleus is half co /ered by the coats. These hairs appeared
in greatest size and abundance when the axis of the ovule was at

right angles to its anatropous position.

PHYSICAL NOTES
A beautiful illustration of the laws of polarisation of light

has lately been made by M. G, Govi. To understand it requires

a somewhat careful explanation. Let a parallel beam of light

be passed through a poiariser, then through a thin slice of quartz

cut perpendicularly to the optic axis, then through an analysing

Nicol prism. It is seen, as is well known, to be coloured* Thu
coloured light when passed into a spectroscope gives a spectrum
marked by one or more dork bauds, cortesponding to the par-
ticular rays whose relative retardations in iJassing through the
crystal slice have produced interference. These bands are not
always in one place ; they are displaced right 'or left (according

to whether the crystal is a right-handed or a left-handed specimen)
if either the analyser or the poiariser be rotated. A slice of
quartz about 4*3 millims. thick produces a single band. One of
8 *6 millims. two bands at once in the visible spectrum, the
number of bands being proportional to the thickness of the
crystal. Now suppose a mechanical contrivance by which both
the analyser and the spectrum can be routed at the same velocity.

A direct-vision prism attached to the front of the Nicol prism
realises the optical portion of this combination. There will be
seen on rotation a circular spectrum, having either red or violet
at the centre and either violet or red. at its outer circumference.
Now since the dark band spoken of is displaced by a quantity
proportional to the amount of roUtion, interference ml take
place in this circular spectrum along points whichform geometri-
cally a spiral of Archimedes. The persistence of impressions on
the retina will enable this dark spiral to be seen in ite entirety.
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provided the rotation be sufficiently rapid. If a thicker piece of

quartz be used, giving two, three, or four dark bands, the

rotationipectrum will present a most beautiful appearance, being

crossed by n two-branched, or three-branched, or four-branched

spiral, the separate lines of which proceed from the centre to the

circumference. The sense of these dark spirals will change with

the sense of the ^impressed rotation. The effects are very

striking.
- r ' “

Several ingenious contemporaries of ows on this side of the

Atlantic have furnished the eager appetites pf their readers with

diagrams of Graham Bell's photophone, of which the most casual

observer cannot fail to notice the utter want of resemblance to

one another. More than one at least of these is hen trovato.

Liquid ozonx has been obtained by MM. F. Hautefeuille

and }. Chcppuis, and is.found to be of a beautiful blue colour.

If a mixture of oxygenand ozone at a temperature of about - 23*

or 25* be subjected to a considerable pressure, the ozone

liquefies and will remain liquid even though the pressure be

reduced to zo atmospheres. Experiments involving alterations

of pressure must however be carefully made; for the ozone is

liable to change into oxygen with a sudden evolution of heat,

producing an increase of pressure with explosive violence. It is

necessaiy to interpose a layer of sulphuric acid upon the top of

the column of mercury by which the pressure is applied in the

instrument, as ozone acts directly on the mercury.

Herr HANKELhas recently ( Wied. Ann No. 8) endeavoured
to prove the direct transformation of vibrations of radiant heat

into electricity. He had formerly shown that rock crystal has

thermoelectric polar axes in the direction of its secondary axes

(the six successive poles being alternately positive and negative),

and he supposes the ether within the crystal to £be so arranged
that under influence and with participation of the material mole-
cules it is movable in circular paths round the secondary axes,

and more easily movable in one direction than in the other.

Thus all along a secondary aids die more easily occurring rota-

tion has the same direction, but looked at from without, the

direction is opposite at one end to what it is at the other, so
giving the opposite modifications of electricity. When radiations

from without strike along such an axis, those vibrations in them
whose direction coincides with that of the easier rotation of the
ether-molecule in the costal should induce rotation of this

along with the material molecule, and at the two ends of the

secondary axis there should be electric tensions, with opposite

electricity. Herr Hank el verified this by placing an insulated

metallic ball connected > with a gold-leaf electroscope in the
middle of one edge of a rock crystal fixed w ith its principal
axis vertical, while sunlight was thrown from the other side
along the secondary axis terminating at the ball; then the
arrangement was reversed. The electroscope indicated opposite
electricities in the two cases. A gas-flan e or a heated ball gave
similar effects, which, moreover, were proved to be due to the
dark heat rays (not to the luminous rays).

The specific rotatory power of paraglobulin in blood serum
is 47**8 for yellow light 5 that of albumen, 57°*3. As these are

the only albuminoid substances present in any considerable

quantity, two determinations with the aid of the polaristro-

bometer suffice (as M. Fredericq has shown to the Belgian Aca-
demy) for ascertaining their relative proportions. The rotation

produced by the w>hole liquid is first determined ; then the para-

globulin is precipitated with MgS04,
then redissolved in a volume

of water equal to that of the original serum, and the rotation-

number got from this is deducted from that got previously.
Each of the numbers divided by that representing the specific

rotatory power of the corresponding substance indicates the
quantity of the substance in 100 cc.

In a recent brief memoir to the R, Aceadtmia cUi Lined {Alti,
June, 1880), Dr. Bartoli describes an ingenious application of the
Bunsen calorimeter to determination of the mechanical equivalent
of heat. A given mass of mercury at zero temperature is sub-
jected to a considerable pressure, exactly determined, and passed
through a Bteel tube of so small internal diameter and such length
that its velocity of outflow is virtually nil, and so the work
equivalent to the kinetic energy of the mercury issuing from the
moe becomes negligible in presence of the work consumed by
tnebon between the mercury and the walls of the tube. This
™>e penetrates into a metallic cylinder situated within the

i^e^ibe^nnscn The quantity of ice melted

fr,e* “ of the heat developed bytne work of efflux of mercury. It is stated that the numerical

results are noteworthy for their agreement with the mean of

former determinations, and still more for the narrow Unfit!

between which the extreme values arrived at are comprised.

Experiments with regard to interpretation of the unequal

reversal of magnesium lines in the green part of the solar

spectrum are detailed by M. Ftevez in a recent paper to the

Belgian Academy (Bull, No. 8). He first examined the in-

fluence of relative intensity of bright magnesium lines on their

visibility by observing them separately and projecting them on
the solar spectrum. Then he repeated the experiments of

simplification of the spectrum by varying the intensity of the

spark. Lastly, he studied the influence of greater Or less dis-

persion and definition on the number and visibility of the lines,

comparing prismatic with diffraction spectra. The experimental

arrangements were mainly the same as in his recent researches

on the spectra of hydrogen and nitrogen. The conclusion he
arrives at is that the unequal reversal in question is due merely
to a difference in the intensity of the bright lines, not to a

dissociation of the metal.

M, Boirrv considers he has proved (Journal de Phys Sep-
tember) that in simple electrolysis the Peltier phenomenon is

produced according to the same laws os at the surface of contact
of two metals, ft is a purely physical phenomenon without
known relations with the heat of combination, or with the latent

heat of solution, but connected by a precise law with the thermo-
electric forces of corresponding couples. Chemical actions inter-

vene in the production of one or other of the two inverse

phenomena merely as disturbing causes, either altering the
nature of the surfaces or producing a secondary liberation of

heat. They may mavk, more or less, the phenomenon on
which they are superposed, but they do not produce it.

GEOGRAPHICAL NOTES
Mr. Leigh Smith, during his Arctic cruise in his yacht

Eira
,
has evidently done some very good work this summer.

After cruising about the east coast of Greenland and in the
neighbourhood of Spitzbergen, finding the ice-pack too dense
and too far south to get far north without dange^-Altbongh he
reached 79

0
40' N. in 46° 50' E. # the farthest point yet reached

in that direction—Franz-Josef Land was reached on August 14.
Here much exploring work was done. IAnd was found stretch-

ing away west and north-west from 'that discovered by the
Austrians. A fine harbour, called ifrtef the Eira, was found in
8o° S' 25

" N., 48° 50' E., and several excursions were made from
this basis, among the numerous fjords that pierce the mainland
north and north-west. From the point named by the last Dutch
expedition Barentz TIook, land was traced westwards some no
miles, and from the extreme north-west point reached land was
sighted forty miles further north-west. In the sea between were
several large and small islands, all covered with glaciers and
snow-fields, with bluff black headlands on the southern exposure,
covered with vegetation. Several Arctic flowers were collected
and brought home ; a number of soundings and dredgings were
made, yielding interesting results, and two bears which were
caught have been sent to the Zoological Gardens. Evidently
there is here a considerable archipelago, if not continuous stretch
of land, giving some support to Petermann’s theory that the
Pole is ]>robably surrounded by numerous islands. It is stated
that Mr. Leigh Smith goes back next year ; we trust he will
reach Eira Harbour early, and be able to still further extend our
knowledge of these new Arctic lands.

The October number of PeUrmantis Mitthdlungen contains

several [good papers. There is an interesting account of the

progressof the Japanese trading station in Corea,'.whichnow con-
tains about 2,000 Japanese inhabitants. Important information

is given as to the results of Dr. O. Finsch's voyage in the Pacific.

During a stay in the Sandwich Islands he made considerable

additions to our knowledge of their natural history ; thence he
went to Jabut (Bonham) in the south of the Marshall Group,
where his collections and observations in all directions were
numerous and of great value. Thence he proceeded to the

Gilbert or Kingsmill Group, and afterwards to the Carolines.

Some idea of the results so far may be obtained from the fact

that he has sent to Europe something like thirty boxes of collec-

tions ; the materials collected in ten months embrace 70 mammals,
180 birds, 800 reptiles, 1,200 fishes, 15,000 molluscs, 800 crus-

taceans, 400 spiders, 1,400 insects, and about 150 other animals,

besides 700 plants, and two boxes of minerals. Intothropology
there are 50 skulls and 55 casts of faces, representing the peoples
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of 20 different islands, besides 1,500 ethnographical objects.

Dr. Hann contributes 11 Some Results of Recent Meteorological
J

and Hypsometric Observations in Equatorial East Africa j " Col.

Mason-Bey, a detailed account of Dar-fur j
and Prof. Ratzel, a

paper on the Formation of Fjords in Inland Seas.

Under the title of “ Some Heroes of Travel,” the Society for

Promoting Christian Knowledge has issued a volume by that

versatile and successful compiler Mr. Davenport Adams. It

contains the stories of Marco Polo, G. F. Ruxton (Mexico and

the Rocky Mountains), Barth, T. W. Atkinson (Siberia and

Central Asia), Miss Tinn^, Mr. McGahan, Col. Warburton,

(Australia), Major Burnaby, and Sir Samuel Baker. Mr.

Adams seems to have done his work conscientiously, and the

book is likely to interest youthful readers and those fond of

tales of adventure.

Vol. v. of Dr. Robert Brown’s “Countries of the World”
(Cassell) includes Siberia, the Chinese Empire, Burmah, and

the other countries of the Indo-Chinese peninsula, India and

neighbouring countries, Central Asiatic States, Russian Central

Asia, and Persia. The new volume is quite up to the mark of

the previous ones, and the numerous illustrations are well selected.

M. E. S. Zeballos, writing from Buenos Ayres to VExplo-

ration, states that he has returned from the exploration of the

Pampas of the Argentine Republic, and instead of finding them
the featureless dead level which they ore usually described, he
discovered majestic mountains, lakes, rivers, and other features,

which will materially change the map of South America. M.
Zeballos kept minute records of his expedition, topographical,

descriptive, scientific, meteorological, &c., w hich we hope will

be placed within the reach of European geographers.

In the last number of the Bulletin of the Eastern Siberian

(Iskutsk) Section of the Russian Geographical Society is the

continuation of the Report of M. Tcherski of the results of his

three years geological exploration of the neighbourhood of Lake
Baikal.

The fourth Belgian expedition, under Capt Raemackers,
had got well into Central Africa from Bagamoyo by the end of

August.

THE FIRST DECADE OF THE UNITED
STATES FISH COMMISSION—ITS PLAN OF
WORK AND ACCOMPLISHED RESULTS

\

SCIENTIFIC AND ECONOMICAL 1

'T'HERE are now no less than nine departments of the Govera-
A ment devoted, in part or wholly, to researches in pure and
applied science—the Geological Survey, the Coast and Geodetic
Survey, the Naval Observatory, the National Museum, the De-
partment of Agriculture, the Entomological Commission, the

Tenth Census, with its special agencies for the study of the

natural resources of the country, the Smithsonian Bureau of

Ethnology, and the Commission of Fish and Fisheries. The
Snuthsoman Institution, established upon an independent founda-
tion, should also be mentioned, as well as the Medical Museum
of the Army and the various laboratories under the control of the
Army and Navy Departments.
The Geological Survey is not now carrying on any of the

schemes of zoological and botanical investigation engaged in by
its predecessors.

The work of the Entomological Commission and that of the
Census, though of extreme importance, are limited in scope and
duration, while that of the Agricultural Department is necessarily,

for the most part, economical.

The work of the National Museum is chiefly confined to the
study of collections made by Government Surveys, or individual

collectors, as sent in to be reported upon,
s The work of the Fish Commission, in one of its aspeots, may
perhaps be regarded a* the most prominent of the present efforts

of the Government in aid of aggressive biological research.

On the 9th of.February, 1871, Congress passed a joint resolu-

tion which authorised the appointment of a Commissioner of
Fishmid Fisheries. Prof. Baird, at that time Assistantsecretary
of the Smithsonian Institution, was appointed, and entered at

once upon his duties.

.

The summer of 1$80 marks the tenth season wf active work
since its inoeption in ,j8yr. The Fish Commission now fills a
plane tenfold^ more extensive and useful than , at first, the
present essay aims to show, in a general way, what it has done,

* Emd beforethe American Association for the Advancement of Science,
Boston, August SB, 188a, by Oi Blrdwn Goode,

is doing, and expects to do—its purposes, its methods, its

results.

The work is naturally divided into three sections—.

1. The systematic investigation of the waters .of the United
States and of the biological and physical problems which they
present.—In making his original plans the Commissioner insisted

that to study only the food-fishes would be of little importance,
and that useful conclusions must needs rest upon a broad founda-
tion of investigations purely scientific in character. The life-

history of species of economic value should be understood from
beginning to end, but no less requisite is it to know the histories
of the animals and plants upon which they feed, or upon which
their food is nourished ; the histories of their enemies and friends,
and the friends and foes of their enemies and friends, as well as
the currents, temperatures, and other physical phenomena of the
waters in their relation to migration, reproduction, and growth.
A necessary accompaniment to this division is, the amassing of
material for research to be stored in the National and other
Museums for future use.

2. The investigation of the methods of the fisheries of the past
and present, and the statistics of production .and commerce in
fishery products.—Man being one of the chief destroyers of fish,

his influence upon their abundance must be studied. Fishery
methods and apparatus must be examined and compared with
those of other lands, that the use of those which threaten the
destruction of useful fishes may be discouraged, and that those
which are inefficient may be replaced by others more serviceable.

Statistics of industry and trade must be secured for the use of
Congress in making treaties or imposing tariff*, to show to pro*

ducers the best markets, and to consumers where and with what
their needs may be supplied.

3. The introduction and multiplication of useful food-fishes

throughout the country, especially in waters under the jurisdic-

tion of the general Government, or those common to several

States, none of which might feel willing to make expenditures
for the benefit of the others.

Although activity in this direction may be regarded in the
light of applied rather than pure scientific work, it is particularly

important to the biologist, since it affords opportunities for
investigating many new problems in physiology and embryology.

Since the important fisheries centre in New England the coast
of this district has been the seat of the most active operations
in marine research. For ten years the Commissioner, with a
party of specialists, has devoted the summer aeason to work at
the shore at various stations along the coast from Connecticut to
Nova Scotia. A suitable place having been selected, a tempo-
rary laboratory is fitted up with the necessary appliances for
collecting and study. In this are placed from ten to twenty
tables, each occupied by an investigator, either an officer of tint

Commission or a volunteer. From 1873 to 1879 important aid
was rendered by the Secretary of the Navy, who detailed for
this service a steamer to be used in dredging and trawling, and
this year the steamer built expressly for the Commission is

employed in the same manner.1

The regular routine of operations at a summer station includes

all the various forms of activity known to naturalists : collecting

along the shore, seining upon the beaches, setting traps for
animals not otherwise to be obtained, and scraping with arodge
and trawl the bottom of the sea at depths as great as can *01
reached by a steamer in a trip of three days. In the laboratory
are carried on the usual structural and systematic studies* the
preparation of museum specimens and of reports. Since the
organisation of the Commission the deep-sea work and the
investigation of invertebrate animals has been under the ehatga
of Prof. Verrill, who had for many yean before thaConumssfen
was established been studying independently the invertebrate
fauna of New England.

In addition to what has been done at. the summer station,

more or less exhaustive investigations have been carried'em *by
smaller parties on many parts of the coast and in interiorwaters.

* The number of dredging and trawling stations on record is aa follows: --
1871. Wood's Hott « ... ... ... M. ... „„ 445
187a. Eastport. aoo by hand, 3d by steamer «.

1873. Portland „
7874* Noank... ... ... ... ... ... ... ... »«• 1 r

X875. Wood's Hell ... ... .M ... H.* 1

1877. Salem ^ v

,, Halifax l « -

1878. Gloucester (
* -****•**"•

*879. Prorincetown )
"

,

The number of setarhauls is about 600.
x*joo
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The fauna of the Grand Banks and other off-shore fishing-

grounds has been partly explored. In 1872, 1873, and 1874
dredging was carried on from the Coast Survey steamer Backs
by Prof. Packard and Mr. Cooke, Prof. Smith, Mr. Harger, and
Mr. Rathbun. In 1879 Mr. H. L. Osborne spent three months
in a cod-schooner collecting material on the Grand Banks, and
Mr. N. P. Scudder as long a time on the Holibut Grounds of

Davis's Straits.

A most remarkable series of contributions has been received

from the fishermen of Cape Ann. When the Fish Commission
had its head-quarters at Gloucester, in 1878, a general interest

in the zoological work sprang up among the crews of the fishing-

vessels, and since that time they have been vying with each other

in efforts to find new animals. Their activity has been stimulated

by the publication of lists of their donations in the local papers,

and the number of separate lots of specimens received to the

present time exceeds 800. Many of these lots are large, con-

sisting of collecting-tanks full of alcoholic specimens. At least

thirty fishing- vessels now carry collecting-tanks on every trip,

and many of the fishermen, with characteristic superstition,

have the idea that it insures good luck to have a tank on board,

and will not go to sea without one. The number of specimens

acquired in this manner is at least 50,000 or 60,000, most of

them belonging to species otherwise unattainable. Each holibut

vessel sets, twice daily, lines from ten to fourteen miles in length,

with hooks upon them six feet apart, in water 1,200 to 1,800
feet in depth, and the quantity of living forms brought up in

this manner, and which had never hitherto been saved, is very

astonishing. Over thirty species of fishes have thus been added
to the fauna of North America ; and Prof. VerriU informs me
that the number of new and extra-limital forms thus placed upon
the list of invertebrates cannot be less than fifty.

A permanent collector, Mr. Yinal N, Edwards, has been
employed at Wood’s Holl and vicinity since 1871, and many
remarkable forms have also been discovered by him. No
dredging has yet been attempted by the Commission south of

Long Island. Dr. Yarrow, Mr. Earll, and others, have col

lected from Cape May to Key West. The Gulf States Coast
was explored last winter by a party conducted by Mr. Silas

Stearns, who spent nine months in studying the food-fishes and
useful invertebrates in behalf of the Commission and the Census,
The entire Pacific coast has lieen scoured by Prof. Jordan for

the Commission and the Census, and the ichthyology of that

region has been enriched by the discovery of sixty species new
to the fauna, forty of them being new to science. A similar

investigation on the great lakes has been carried over a period of
several years by the late Mr. Milner and Mr. Kumlien. The
ichthyology of the rivers of the country has received much
attention from the many experts employed by the Commission in

fish-cultural work.
In addition to these local studies may be mentioned the general

explorations such as are now being carried on for the oyster by
Mr. Ernest Ingersoll and Mr. John F. Ryder, for the shad by
Col. McDonald, for the smelt and the Atlantic salmon by Mr.
C. G. Atkins, and the Quinnat salmon by Mr. Livingston

Stone.

A partial indication of what has been accomplished may be
found in the number of species added to the various faunal fists.

Take, for instance, the cephalopod moJIusks of New England, in

Prof. Verril’s recently published monographs
; twenty species

are mentioned, thirteen of which are new to science. Ten years
ago only three were known.

I am indebted to Prof. VerriU for the following estimate of
the number of species added within the past ten years to
the fauna of New England, mainly by the agency of the
Commission :

—

Crustacea

Fycnogonida ... .

Annelida
Vermes
Moliusca
Echinodermita
Anthozoa or Polyps
Hydrozoa or Acalcpha
Tunicata
Polyzoa
Brachiopoda
Sponges

Formerly known,

... 105

5
... 67
- 39

• 3^7
47
20
102
26

5
10

loo

Additions.

193
IO

238
100
109
41

25
91
o
80

1,000

Now known.

298
15

3°5
*39
426
18

M
5 *

*47

5
90

1,800

It is but just to say that many of these species were obtained
by Prof. Verril in the course of his independent explorations in
Maine and Connecticut previous to 1871.
A similar estimate for the fishes indicates the discovery of at

least 100 species on the Eastern Atlantic coast within ten years;
half of these are new to science. Forty species have been added
to the fauna north of Cape Cod ; sixteen of these are new and
have been found within three years. Seventeen have been
described as new from the Gulf of Mexico. Sixty and more
have been added upon the west cotftt. The results of the
summer campaigns are worked in winter in the Peabody Museum
of Yale College, under the direction of Prof, Verril, and by the
specialists of the National Museum.
One of the important features of the work is the prepara-

tion of life-histories of the useful marine animals of the country,
and great quantities of material have been accumulated relating

to almost every species. A portion of this has been published.
More or less complete biographical monographs have been
printed on the bluefish, the scup, the menhaden, the salmon, and
the whitefish, and others are nearly ready. Another monograph
which may be referred to in this connection is that of Mr.
Starbick on the whale-fishery, giving its history from the earliest

settlement of North America.
The temperature of the water in its relation to the movements

of fish has from the first received special attention. Observa-
tions are made regularly during the summer work, and at the
various hatching-stations. At the instance of the commissioner,
an extensive series of observations have, for several years, been
made under the direction of the chief signal officer of the army,
at lighthouses, light-ships, life-saving and signal stations, care-

fully chosen along the whole coast. This year thirty or more
fishing schooners and steamers are carrying thermometers to

record temperatures upon the fishing-grounds, a journal of the
movements of the fish being kept at the same time. One
practical result of the study of these observations has been the
demonstration of the cause of the failure of the Menhaden
fisheries on the coast of Maine in 1879—a failure on account of
which nearly 2,000 persons were thrown out of employment.
Another important series of investigations carried on by Com-
mander Beardsley of the Navy shows the error of the ordinary
manner of using the Casel-Miller deep-sea thermometer ; still

another series made by Dr. Kidder of the Navy, and to be
carried out in future, had for its object the determination of the
temperature of the blood of marine anihaals. Observations have
also been made by Mr. Milner upon the influence of a change
from sea water into fresh water, and from fresh water into sea
water upon the young of different fishes. Mr. H. J. Rice
carried on a series of studies upon the effect of cold in retarding
the development of incubating fish-eggs. A series of analyses
have been made by Prof. Atwater to determine the chemical
composition and nutritive value of fish as compared with other
articles of food. This investigation is still in progress* In
connection with the work of fish-culture, much attention has
been paid to embryology. The breeding times and habits of
nearly all of our fishes have been studied and their relations to

water temperatures. The embryologicol history of a number of
species such as the cod, shad, alewife, salmon, smelt, Spanish
mackerel, striped bass, white perch, and the oyster, have been
obtained, under the auspices of the Commission, by Messrs.
Brooks, Ryder, Schaeffer, Rice, and others.

The introduction of new species in water in which they were
previously unknown is of special interest to the student of geo-

graphical distribution. Through the agency of the Commission;

rite German carp has already been placed in nearly every State

and Territory, although the" work of distribution has only just

begun, and the tench ( Tinea vulgaris) and the golden orfe

(Idas melanotus) have been acclimated ; the shad has been sue-

.

cessfully planted in the Mississippi valley and on the coast of

California, and the California salmon in the rivers of the Atlantic

slope. The lake whitefish of Europe has been introduced into a

lake of Wisconsin. As an act of international courtesy, Cali-

fornia salmon have been successfully introduced into New Zealand
and Germany. The propagation work has increased in import-

ance from year to year, as may be seen by the constant increase

in the amount of the annual appropriation. A review of the

results of the labours of the Commission in increasing the food
supply of the country may be found in (he annual reports* The
rude appliances of fish-culture in use ten yean ago have given

way to scientifically devised apparatus, by which millions of eggs

are hatched where only thousands were before, and the demon-

1 Stratton of the possibility of stocking rivers and lakes to any
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desired extent has been greatly strengthened. This work was

for six years most efficiently directed by the late Mr. James W.

Milner, and is now in charge of Major T. B. Ferguson, aLo

Commissioner for the State of Maryland, by whom has been

devised the machinery for propagation on a gigantic scale, by the

aid of steam, which is now so successfully in use.

The investigation of the statistics and history of the fisheries

has perhaps assumed greater proportions than was at first con-

templated. One of the immediate causes of the establishment of

the Commission was the dissension between the line and net-

fishermen of southern New England with reference to laws for

the protection of the deteriorating fisheries of that region. The

first work of Prof. Baird as Commissioner was to investigate the

causes of this deterioration, and the report of that years work

includes much statistical material. In the same year a zoological

and statistical survey of the great lakes was accomplished, and

various circulars were sent out in contemplation of the prepara-

tion of monographic reports upon the special branches or the

fisheries, some of which have already been published.

Some thirty trained experts are now engaged in the preparation

of a statistical report on the present state and the past history of

the fisheries of the United States. This will be finished next

year, but die subject will hereafter be continued in monographs
upon separate branches of the fisheries, such as the bolibut

fishery, the mackerel fishery, the shad fishery, the cod fishery,

the herring fishery, the smelt fishery, and various others of less

importance.

Hundreds, and even thousands of specimens of a single species

are often obtained. After those for the National Museum have
been selected, a great number of duplicates remain. These are

identified, labelled, and made up into sets for exchange with
other museums and for distribution to schools and small museums.
This is in accordance with the time-honoured usage of the Smith*
sonian Institution, and is regarded as an important branch of the

work. Several specialists are employed solely in making up
these sets and in gathering material required for their completion.

Within three years fifty sets of fishes in alcohol, including at

least ten thousand specimens, have been sent out, and fifty sets of

invertebrates, embracing 175 species and 25,000 specimens. One
hundred smaller sets of representative forms intended for educa-

tional purposes, to be given to schools and academies, are now being

prepared. The arrangement of the invertebrate duplicates is in

the charge of Mr. Richard Rsthbun ; of the fishes, in that of Dr. T.

H. Bean. Facilities have also been given to many institutions for

making collections on their own behalf. Six annual reports have
been published, with an aggregate of 5,650 pages. These cover

the period 1871 to 1878. Many papers relating to the work have
been published elsewhere, particularly descriptions of new species

and results of special faunal exploration.

The season of 1880 was opened by the participation of the

Commission in the International Exhibition at Berlin. The first

honour-prize, the gift of the Emperor of Germany, was awarded
to Prof. Baird, not alone as an acknowledgment that the display

of the United States was the most perfect and most imposing, but
as a personal tribute to one who, in the words of the president

of the Deutscher Fisherei Verein, is regarded in Europe as the
first fish-culturalist in the world.

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE

Oxford.—This year the term commences somewhat later than
usual. The professorial lectures on natural science begin next
week. At the University Museum Dr. Odling lectures on
Typical Alcohols, Prof. Clifton on Experimental Electricity,

Prof. Price on Hydro mechanics, Prof. Story-Maskelyne, M.P.,
on the Elements of Crystallography, Prof. Prestwich on Strati-

graphical Geology, and Prof. Rolieston on Digestion.
Lectures are also given in the Chemical Department at the

Museum by Mr. W. W. Fisher, on Inorganic Chemistry, by Mr.
J. Watts on Organic Chemistry, and by Dr. F. D. Brown on
Chemical Affinity. In the Biological Department Messrs. C.
Robertson, W. H. Jackson, and A, P. Thomas form classes for
instruction in Microscopy and Zoology. Mr. Barclay Thompson

5
Ives a course on the Comparative Anatomy of the Mammalia,
n the Clarendon Laboratory Mr. Stocker lectures on Elementary

Mechanics, and, with Mr. V. Jones, gives instruction in practical

physics.

At the University Observatory Prof. Pritchard will lecture on

Spherical Astronomy, including instruments, and will give a
course of six lectures on the Precession of the Equinoxes, in-

cluding the Lunar Physical Libration. The Observatory is

opened on Monday and Tuesday evenings during the term to
members of the University who desire to obtain instrumental
practice. In his annual report to the Board of Visitors the
Professor gives an account of the work carried on during the
past year at the Observatory. The long series of observations
in reference to the Inequalities in the Moon's Rotation are now
finished, and the results will be shortly published. The calcula-
tions were brought to a successful issue during the Long Vaca-
tion, and afford a general confirmation of the investigations of
Bouvard, Nicollet, and Wichmann, and establish the existence
of small but sensible inequalities in the moon's rotation. Careful
measurements have also been made by Mr. Plummer of the
relative positions of forty stars in the Pleiades, and Mr. Jenkins
has measured the relative co-ordinates of 250 starB in the cluster

39 Messier, Careful observations have also been made of the
component stars of $ Ursse Majoris and 70 Ophiuchi. With
regard to the instruments the Professor writes :

—

“ The large refractor has been thoroughly examined and
cleaned by Mr. Grubb, the artist who constructed it. This at

present is in an efficient working condition in every respect.

From our own resources we have thoroughly overhauled the Pe
La Rue Reflector, and it also is in excellent condition. It is

fortunate for the University that both these instruments pass
from time to time under the experienced and critical eye of Dr.
De La Rue himself. For a time Dr. De La Rue's metallic

speculum w as replaced by an excellent silvered glass mirror,

executed by Mr. With ; the newer mirror possessed the greater

capacity of the two, in point of brilliancy of reflected light, but
was not deemtd quite equal to Dr. De La Rue’s In point of
definition ; we have therefore returned to the use of the original

speculum.
41 In order to carry out a new and important series of astro-

nomical observations I soon found that the use of a chronograph
was indispensable ; accordingly X have, in conjunction with Mr.
Grubb, devised a very inexpensive but practically efficient form
of that instrument. The total cost of this instrument, together
with a corresponding and necessary addition to the mechanism
of the sidereal clock, hag not exceeded lol. I am told on the
best authority that this form of the chronograph will henceforth
prove a desirable adjunct in other observatories.

“With the view of bringing practical astronomy within the
reach of a moderate expenditure I have (a^ain in conjunction with
Mr. Grubb) devised a modification of existing small equatorial
telescopes, which I anticipate will prove a boon to beginners in
astronomical science.
“ Lastly, I have devised and carried into execution a simple

form of precessional globe for the use of students in astronomy.
It affords very ready means of representing the risings and
settings of the stars, and the general aspect of the heavens at
the remotest periods of time, past and future, and as seen at any
locality.”

In the Botanic Garden Prof. Lawson will give instruction on
the Minute Anatomy of the Vegetable Tissues.

The following lectures are given in those colleges which pos-
sess laboratories. At Christ Church Mr. Vernon Harcourt
lectures on the Non-metallic Elements, and Mr. R. E. Baynes
on Dynamical Electricity and Conduction of Heat. At B&Lliol

College Mr. J. W. Russell lectures on Problems in Mechanics,
and Mr. H. B. Dixon on Elementary Heat and Light. At
Exeter College Mr. Lewis Morgan lectures on Practical

Histology, and at Magdalen College Mr. C. J. Ynle gives a
course of demonstrations on the Chemical Composition of the
Body.
An examination for Natural Science Scholarships is being

held by Trinity and Exeter Colleges. The former College has
this year for the first time offered a scholarship for proficiency

in science. At Merton College the science scholarship (Post-

mastership) was not awarded.
At Balliol College there will be offered next month a science

scholarship, on the foundation of Miss Brakenbury, open to all

candidates without limitation of age, who shall not have exceeded
eijiht terms from matriculation. The scholarship is of the .annual
value of 80/., and is tenable for four years during residence.
Papers will be set in the following subjects :—(1) Mechanical
Philosophy and Physics, (2) Chemistry, (3) Physiology. Candi-
dates will not be expected to offer themselves in more than two
of these. There will be a practical examination in one or more
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of the aboTe subjects if the examiners think it expedient. In-

tending candidates should communicate with the Master of
BaUioT before November X2. There will also be offered two
exhibitions worth 40/. a year, the examination for which will

comprise the dements of Physics, Chemistry, or Physiology, as

well as Classics and Mathematics.

Cambridge.—Dr. Michael Foster will lecture on elementary
physiology ; Mr. Langley will lecture to the advanced class on
general physiology twice a week ; Mr. Lea takes physiological
chemistry ; and Dr. Gaskell the physiology of the circulation.

Mr. Venn will lecture during the next two terms on scientific

method.
Mr. Freeman of St. John' s College is to lecture as deputy

for Prof, Challis, owing to his infirm health.

Dr. Reginald Thompson of Trinity College is to be one
of the Examiners for 3rd M.B., and Dr. Cheadle to be Assessor

to the Regius Professor of Physic.
The list of lecturers at Newnham College this term includes

the names of Miss Crofts (English History and Literature), Miss
Merrifidd (Greek), Miss Hariand (Algebra), and Miss Scott

(Analytical Conics). The lectures are now delivered at the

College, and not in Alexandra Hall.

At St. Thomas’s Hospital Medical School,Mr. Robert Lawson
has obtained the Entrance Scholarship in Natural Science, of

the value of 100 and Mr. Herbert Lnnkester that of 60/.

At the meeting of the Council of the College of Physical
Science, Newcastie «on -Tyne, on October 11, it was decided
without opposition that a lady candidate, Miss Isabel M. Aldis,

should be allowed to hold an exhibition in the College. This
decision completes the opening of the advantages of the College
to lady students. They were previously admitted to all the
lectures, but this is the first time that a lady has been a candidate
for an exhibition.

SOCIETIES AND ACADEMIES
Paris

Academy of Sciences, October 11.—M. Wurtzin the chair.

The following papers were read :—On the rd/e of time in the
formation of salts, by M. Berthelot. Experiments with several

hundred saline mixtures prove that the period of change in saline

reactions, comprised between the moment when the system has
become physically homogeneous and that when it attains its

chemical equilibrium, is excessively short, and wholly included

in the short duration of the calorimetric experiment. The same
period in ethene reactions, on the other hand, is incomparably
longer. The instantaneity in the former case is proved bv an
application of the author's theorem of slow actions.—On pellagra

in Italy, by M. Faye. In the past year there have been 40,000
well-marked cases of the disease in Lombardy, and 30,000 in

Venetia, the richest and most productive provinces in Italy. It

is unknown in Naples, Sicily, and Sardinia (so poverty and bad
hygiene do not seem to be the causes) . Wherever pellagra appears
in the endemic state polenta or cruehadt are eaten, varieties

of unfermented bread (made from maize and millet), and M.
Faye thinks the substitution of fermented bread would prove
salutary.—On the photophonic experiments of Prof. Bell and
Mr. Sumner Tainter, by M. Breguet.—On algebraic equations,

by Mr. West.—Earthquakes at Smyrna on Juty 39» Dr»

Charpentin. The ravages and phenomena of this earthquake
were limited to the Sipyle 'chain and the adjoining plains

in a perimeter of only a few leagues ; but the contrc-caup

was felt at great distances (Broussa, Rhodes, &c.). Chrono-
meters at Athens were stopped. More than 3,000 years ago
there seems to have been a volcano under Sipyle, and this

point lias been the centre of earthquakes in 'that region. The
approximate coincidence (in time) of this last Smyrna earth-
quake with earthquakes at Manilla, the Azores, and Naples, is

remarkable.—On the effects produced by cultivation of absinthe
as insectifuge, and on its preventive application against phyl-
loxera, by M. Poirot Among the absinthe plants covering large
tracts in North America the author has never seen flies, ants,

jworms, or any insects, nor yet scorpions, tarantulas, nor rattle-
j

snakes. Land manured with absinthe might be fatal to the
metamorphoses of phylloxera .—Ephemerides of comet b 1880
(continued), by M. Bigourdan.—Observations of comet d 1880
(dtaovored by Dr. Hartwig at Strassburg) at the Paris Gbserva-

XU'i? —On the resolvent function of the equa-
+
^
= Pujet.—On a property of Pois-

son s function, and on the integration of equations with partial

derivatives of the first order, by M. Gilbert.—On a very ext®
sive class of linear differential equations with rational coefficient
whose solution depends on the quadrature of an irrational algi

braic product, by M. Dillner.—Principle of an algebraic calculi

which contains as particular species the calculus of imaginai
quantities and quaternions, by M. Lipschitz.—On the partido
of numbers, by M. David.—On the mechanical actions of light

theoretical considerations capable of serving in interpretation c

Prof. Bell’s experiments, by M. Cros. In 1872 M. Cros pre

seated a memoir to the Academy, in which, guided by tnec

retical considerations, he affirmed d priori the results of experi

ments which he thinks have a notable similarity to Prof. Bell's

In one experiment a ray of light interrupted n times a secon<

was to be sent into a tube resonating with a note of n vibrations

The alternate rarefaction and condensation of the gaseou
medium might make the tube speak.—Study of the distributio:

of light in the solar spectrum, by MM. Macd and Nicati. Th
maximum intensity is in the yellow, very near D. The percep
tion of blue and violet diminishes much more slowly wit!

diminished illumination than that of less refrangible colours

From the extreme red to green of about 0*5 /* wave-length, the lav

of distribution of intensity is the same whatever the illumination

Between eyes equally capable of discerning colour, there are ver;

sensible difference j.—

V

ibratory forms of circular pellicles of sapo
saccharic liquid, by M. Decharme. With a given diameter o
pellicle the numbers of nodals are inversely proportional to th<

corresponding lengths of the vibrating rod (which produces th<

waves).—On the place which boron occupies in the series o!

simple bodies, by M, Etard. He places boron in the family o!

vanadium, very near that of phosphorus.—On propylacctal anc

isobutylacetal, by M. de Girard.
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%
pALFOURS “COMPARATIVE EMBRYOLOGY”

Treatise on Comparative Embryology. By Francis M.

,
Balfour, M.A., F.R.S., Fellow and Lecturer of Trinity

College, Cambridge. In Two Volumes. Vol. I.

(London : Macmillan and Co., 1880.)

I
T is scarcely possible to exaggerate the expressions of

gratitude which are due from zoologists to Mr. Balfour

for the execution of the great task which some three or

four years ago he set himself. Zoologists have to be

thankful to him not only for the admirable style in which

he has carried out his work, but for the promptitude with

which he has achieved it. Mr. Balfour's object was to

produce a work in which all that has been written during

the last ten or fifteen years on the structural features

exhibited by animals during their growth from the egg to

the adult condition should be digested, and its import

carefully estimated ;
the result being set forth in a syste-

matic way, so that the broad conclusions arrived at by

the almost innumerable studies of "development from

the egg 11
in all sorts and conditions of animals should be

pointedly placed before the reader. At the same time

he aimed to provide for the purpose of reference and for

the guidance of future students something like a complete

bibliography, accompanied by an analysis in many cases,

of the works which have been published on special forms.

.It is very well known to those who are in a position to

make a comparative estimate, that during the last fifteen

years in no branch of science has there been such activity,

such abundance of discovery, of careful observation and
ingenious speculation, as in biology; and this activity has

tended more and more to concentrate itself upon the

study of the mode in which the complex adult organism

(whether plant or animal), with all its astounding powers
and its beauty of form—slowly, surely, and yet by most
improbable and devious ways, advances to its complete
estate from the condition of a microscopic structureless

globule of albuminous slime. This marvel of dev-elop-

ment is one which has only recently come to man’s know-
ledge, and it seems likely that the fascination which the
study of it can exert will be such as to attract the
energies of an ever-increasing crowd of observers.

Mr. Balfour’s book gives for those who are to come a
rhumb or summing up of the labours of those who have
up to this date worked for and created our knowledge of

what this process of growth from the egg is and signifies.

The first volume deals with the history of development
in all groups of animals excepting the Vertebrata. The
labour which it has involved will be understood when it

is stated that the author gives references to five hundred
and seventy-two separate memoirs or books, most of
which he has thoroughly read, and from many of which
he gives extracts or carefiilly condensed abstracts.

The thoroughness with which the subject is presented
to the student may be appreciated by a consideration of
the feet that two hundred and seventy-five woodcuts are
given in this volume, which are, with few exceptions,
prepared especially for this work, either from the author’s

original drawings or from the drawings of the writers

whom he is summarising.

Vol. xxii,—No. 574

The work is divided into an "Introduction” and a
“ Systematic Embryology.” In the Introduction we have

chapters on "The Ovum and the Spermatozoon,” on

"The Maturation and the Impregnation of the Ovum,”
and on “ The Segmentation of the Ovum.” The syste-

matic portion is divided into chapters, each of which

corresponds with one of the large divisions of animals,

c.g. Porifcra, Platyelminthes, Rotifera, Mollusca, Chseto-

poda, &c.

Mr. Balfour, it is hardly necessary to say, has not per-

formed his task as an ordinary maker ofbooks. He is, as
all zoologists know, one of the foremost students of em-
bryology in Europe, and has added a very large propor-
tion himself to that great heap of isolated embryological

memoirs and monographs which it is the purpose of his

book to condense and render accessible to a wider circle

of students. Consequently we find not only new and
original observations scattered here and there in the

chapters of this treatise, but on the very numerous
matters which call for the expression of an opinion or

the exercise of judgment between conflicting statements

of preceding observers, we have the conclusions, always

modestly formulated, of a thoroughly competent critic.

In fact those who are already advanced in the study

of embryology will find that Mr. Balfour has freely and
most legitimately made use of speculative views of his

own, as a series of strings on which to thread the almost

innumerable observed facts which have to be put on
record and kept ready, as it were, for the future building

up of embryological doctrine. The reader, on the other

hand, who has not yet reached the degree of knowledge

at which such speculations become intelligible, will find

that there is so much in Mr. Balfour's pages of hard,
solid, descriptive record of the actual developmental
changes of one animal after another, that he will certainly

not feel cause to complain.

It would be out of place to discuss in these pages
any of the new theoretical considerations which Mr.
Balfour puts forward. With some of them it is possible

to find fault; at the same time they are all ingeniously

supported and indicate close reasoning and a large survey
of facts on the author’s part. They serve, as Mr. Balfour
himself recognises, to stimulate inquiry, and when advanced
not by a paper-philosopher, but by a most exceptionally

industrious observer, they cannot fail to command respect.

If we venture to offer any remark which suggests how
possibly Mr. Balfour’s book might have been even more
excellent than it is, it must be clearly understood that

as it stands we hold it to be a perfect mine of valuable

information and well-considered suggestion. We should,

however, have been glad had it been possible for the

author to give more attention to the history of the various

stages of pi ogress in our knowledge of embryology in

general, and of each particular group. Full justice is done
to recent authors, and his own contemporaries receive

ample recognition from Mr. Balfour
; but the successive

steps by which a particular point of view has been arrived

at are not always definitely indicated and due merit
assigned to each of those who in past times has laboured

to bring about the present phase of science. This, no
doubt, has not entered into Mr. Balfour’s plan on account
of the additional responsibility and labour which it would
have involved, and the increase in size of what is already

D D
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a voluminous treatise. Rut such treatment of the subject

has a very high educational value and a certain ethical

importance.

Further, it may be noted that the author has neces-

sarily a difficulty to contend with in the scope itself of

his book. Embryology is not a natural nor a convenient

division of biological science. The study of the orga-

nism in its complete form cannot be advantageously

separated from the study of the coming about of that

form, and indeed it is very difficult for a writer who pro-

poses to himself to describe the developmental changes

of organisms to draw the line consistently in the various

cases which he describes, and to say that at such a point

his business with the organism ceases and that of the
u antipaedologist ” begins. It is because the knowledge

of embryological facts is to so large an extent new, that

separate treatises on embryology are necessary. It is as

a supplement to treatises on the structure or anatomy of

animals which do not sufficiently deal with embryology

that such a distinct treatise is needful, and such need is

merely the result of the late development of embryo-
logical research.

In the course of time we shall no doubt see a complete

fusion of “embryology" and “ antipsedology ”—the facts

of structure to be observed in the youth and in the

maturity of organisms being treated as a matter of course

concurrently. Nothing could conduce more ^directly to

this desirable state of things than the really remarkable
and successful effort which Mr. Balfour has made to

gather together and present in a compact and logical

form the embryological results which have been and still

are pouring forth from Russian, German, English, French,

and American laboratories in an overwhelming stream,

calculated to daunt by its velocity any but the most
determined student. E. Ray Lankester

THE SIEVE-TUBES OF DICOTYLEDONOUS
PLANTS

Bcitragc sur Kenntniss des Siebrohrenapparcites dicotyler

PJlanzen. Von Dr, Karl Wilhelm. (Leipzig : W.
Engelmann, 1880.)

I
T is perhaps natural, owing to its peculiarities, and

especially to the character of the cell walls, that the

soft bast was comparatively lately investigated and
described; 1 but it is surely a surprising fact that the

ground should have been left open till the present year,

for a thorough investigation of the development of those

tissues which are characteristic of the phloem.
In the “ Comparative Anatomy " of De Bary we find a

full account of what was known in 1877 of the structure

and development of the soft bast
;
at the same time the

writer pointed out several questions concerning which
further investigation was required. He drew especial
attention to our want of knowledge of the relation of the
cambiform cells * to the sieve-tubes, and of the develop,
ment of the sieve plate, the callus mass, and the contents
of the sieve-tube. It has been the object of Dr. Wilhelm's
researches to supply information on these several points

;

1 The tieve tube* were discovered by Hartiff (1827), Hi* ob*ervati<Kita&t vcrificd b* obAWTss
I>c Bary, "Vergl. Anat.,*’ p, 337.

while at the same time he affords us many other interesting

details.

Owing to the wideness of the subject it was impossible

for the author to extend his researches beyond a limited

number of types. Those selected were Vitis vinifera , L.,

Curcubita pepo
,
L., and Lagenaria vulgaris, Ser. It will

be seen that Dr. Wilhelm has selected plants having

sieve- tubes of the two different types common among the

Dicotyledons, viz., Cucurbita and Lagenaria where the

structure is more simple, Vitis where it is complicated by

the presence of several sieve-plates side by side on the

same cell wall. In a note at the end of the paper the

author specially asserts that his results only apply to the

plants named ;
while further research must show whether

the structure described is really typical.

The main results arrived at are as follows .‘—Those

formative cells of the bast which are set apart for the

development of a member of a sieve-tube, usually suffer a

longitudinal division into two unequal cells : the larger

forms one member of the sieve-tube
;
the other, which is

smaller and shorter, develops into the companion-cell

( Geleitselle). The latter may, in Cucurbita and Lagenaria,

again divide. The walls separating the companion-cells

from the sieve-tube are fitted, and the cell contents richly I

protoplasmic. It will be seen that these cells, being sister I

cells of the members of the sieve-tubes, must be dis- I

tinguished from the larger cells, which are usually termed
’

“ cambiform
;
” these latter being formed by division from

formative cells of the bast, but not being in direct genetic

connection with the cells, which develop into members of

the sieve-tubes.

Dr. Wilhelm finds that the “ callous
’ f condition of the

sieve-plate is not, as previously supposed, the result of a
secondary change of the plate ; on the contrary, the dif-

ferentiation of the sieve-plate begins by the change of the

cellulose to “callus” at a number of points. It is in the

callus masses, formed at these points, that the pores of

the sieve later appear. The callus may extend itself from
these points so as to cover the whole face of the plate,

and completely inclose the cellulose sieve. A callus-

skeleton is thus formed which may be isolated.

The callus varies in volume, increasing with age, or on
approach of the period of rest ; in which case the pores

may be completely stopped
;
or decreasing as the period

of summer activity approaches, when the pores are again

opened. This result may be obtained by artificial means.

It is best seen in Vitis ; it is probable that this variation

of volume of the callus is by no means universal

As regards the substance of the callus it will be seen

from the following reactions that it cannot be identified

with any of the substances previously described. With
acids and alkalies it swells quickly ; if the reagents be

strong it is dissolved. Ammoniacal sub-oxide of copper

attacks it only slightly, or not at all; by use of this

reagent the callus-skeletons before mentioned may be

obtained free. Solution of iodine in alcohol does not

colour it
;
solution of iodine in potassium iodide colours

it yellow to brownish yellow. This with Schultz’s solution

gives a deep red brown; when used alone the latter

reagent gives no colour, but causes considerable swelling.

Thus far we have only discussed the cell walls. While

the development of the sieve has been going on, but

before the perforations are formed, a change appears in
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the contents of the young sieve-tubes. Isolated drops or

irregular masses appear in the layer of protoplasm lining

the cell cavity before the disappearance of the nucleus.

These consist of a slimy stuff (Schleim) apparently rich in

nitrogen.1 The separate masses later fuse together to

form a band, which is usually much narrower than the

girth of the cell. Between this and the wall of the sieve

tube a protoplasmic envelope intervenes (Hiillschlauch).

The central cavity within these is filled with “ sieve-tube

sap.” For further details concerning the contents of the

sieve-tubes the reader must be referred to the original

work.

The author has not been able to observe directly the

first appearance of connection through the pores of the

sieve ; but suggests that it is effected by the outgrowth of

protuberances of the envelope {Hiillschlauch) from oppo-

site sides of the sieve, which penetrate it and coalesce to

form the connecting strings.

The presence of starch grains noticed by Briosi is con-

firmed by Wilhelm in Vitis. He finds them in members
of sieve-tubes which are still closed. He opposes the

idea that they pass through the sieve on ground of their

size. In Cucurbita and Lagenaria they are absent. Be-
sides the communication of sieve-tubes with one another
laterally, so as to form a complete system, Dr. Wilhelm
has observed in the case of Vitis a further connection,
through the medullary rays, of tubes lying on opposite
sides of the ray. This is effected by special sieve tubes,

produced by transformation of cells of the medullary ray,

so as to form a series of very short members ; these
correspond in development and structure with the ordinary
sieve-tube. They traverse the medullary rays in an
obliquely tangential direction. Such communications are

not found in Cucurbita or l^ag^naria.

The question of function has not been solved by these

observations. Dr. Wilhelm still holds the view, pro-

pounded by Nageli, that the function of the sieve-tube

jis the transference of indiffusible substances from place
fco place in the plant.

In conclusion it may be remarked that the paper is well
written, bU that it is of such a character as to be interest-

ing only to the specialist. The plates, of which there are
ine, are executed with great skill and exactitude.

F. Orpen Bower

OUR BOOK SHELF
rhc Elementary Geometry of Conics. By C. Taylor
M.A. Third Edition. (Cambridge : Deighton, 1880.)

dR. Taylor has been before the public as a writer on
:eometrical conics since 1863, in which year he brought
ut his “Geometrical Conics”

; in 1872 we have the first
dition, and in 1873 the second edition of his “The Geo-
metry of Conics," a smaller work than his first book ( 1 863).
fow we have a third edition with the above title. In

i
87S> Mr. Taylor, in a paper entitled “ On the

lethod of Reversion applied to the Transformation of
ingles (read before the Mathematical Society, and
Frequently printed in a more extended form in thehtarterly Journal, No. 53, 1 875, with the title “The
tomographic Transformation of Angles”), called atten-

to a “ neglected work on conics by G. Walker,
'.R.S. (1794)”: in this work we first meet with the
roperties of a circle, which Walker calls the generating
irc/e, but which Mr. Taylor, in the work before us, styles

1
Cf. Be Bury, “ Vergl Anat,,” p. 185.

the eccentric circles in the free use of this circle consists
the main feature in the alterations made in this new edi-

tion
; further, though still keeping well in view the proving

chord-properties independently oftangent-properties, there
is a rearrangement of the text ; so that the two properties
are not treated of in distinct chapters. In other ways
also we think this little work is improved, but we need
say no more upon a third edition.

LETTERS TO THE EDITOR
[The Editor does not hold himselfresponsiblefor opinions expressed

by his correspondents. Neither can he undertake to return, or
to correspond with the writers of, refected manuscripts. No
notice is taken of anonymous communications.]

[The Editor urgently requests correspondents to keep their letters as
short as possible. Thepressureon kis space is so great that it

is impossible otherwise to ensure the appearance even of com
munications containing interesting ana navelfacts.]

Ceraski's New Variable Star

Unless the principal fact mentioned below has already come
to your notice, you may like to bring it before the astronomical
public in the columns of Nature.
The true period of the variable star recently discovered at

Moscow {Durchmustcrung, zone + 81 •, No. 25) appears to be
two days and a half, instead of five as given in Nature, vol.

xxii. p. 455. Minima were observed at the Harvard College
Observatory on September 23 and 28. The changes of the star
will accordingly be visible in England on October 13, 18, 23,
28, &c., during the three or four hours before or after midnight.
The rapidity of the change is probably greater in the case of
this star than in that of any other known variable, the variation
exceeding a magnitude in the course of one hour. The total
variation is more than two magnitudes. A star of about the
eighth magnitude (No. 30 of the same zone) is within a few
minutes of the variable, and may readily be compared with it.

The phenomenon of the variation is consequently a striking one,
even as seen in a small telescope. The approximate place of
the variable for 1881 is inR.A. oh. 51m. 48s., Deck -f-Sx° I4/#

I*

„ . ^ _ Edmund C. Pickering
Harvard College Observatory, Cambridge, U.S., October 2

* Lord Lindsay's Dun Echt Circular, No. 10, which I received
on Saturday morning, October 23, prepared me to watch for a
probable minimum of M. Ceraskrs remarkable variable star
B.D. + 81^25' on the same night. From my observations the
minimum appears to have occurred at about nh. 10m.
the star then being of about 9*1 magnitude. At 9h. 5m. I noted
it about equal to a neighbouring star, B.D. + 8i° 30', which I
gauged 8*1 mag., and at 13b. 50m. it had regained the same
magnitude. When about minimum I thought the variable to be
slightly ruddy, but as it brightened up again it lost this tint and
appeared to be white, or bluish white, as when I first observed
it. It has a small bluish 1 1 i mag. companion, the P. and D. of
which I roughly estimated to be 6o° and 10" respectively. The
star was observed by Carrington in 1855, on December xo, 21,
and 30, his estimated mags, being 8*o, 8‘0, 9'o. Possibly the
star may have been near minimum at his third epoch,
Knowles Lodge, Cuckfield, October 25 George Knott

ooiiQ ice at High Temperatures ”

The interesting results announced by Prof. Thomas Carnellev.
of Firth College, Sheffield, in relation to the physical conditions
under which ice persistently maintains its solid state when
exposed to the influence of heat (Nature, vol. xxii. p. '45 c)
deserves some notice. When he speaks of obtaining “solid ice
at temperatures so high that it was impossible to touch it without
burmng one's self,” it is evident that this burning quality upper-
tains to the hot vessel containing the ice, and not to the solid ice
Uself For it is obvious that under the given conditions the
temperature ofthe surface of the ice is kept at least as law as o

rt C
iff

rapid vaporisation of it while in a solid state.
The phenomenon of a body remaining persistently at a low

temperature when surrounded by a hot vessel-tiough the
influence of the rapid change of state—is analogous to the
well-known results of Boutigny and Faraday in relation to the
freezing of water and ^ * -
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a permanent difference would remain in the lengths of the two

spirals, that is, there would now he a permanent twist.

Information regarding the fluidity of tempered steel, copper,

brass, lead, tin, &c„ will be found in the papers of M, Tresca,

and in the second of the Cantor lectures delivered by Mr,

Anderson before the Society of Arts April 19, 1869, as weU as

in Mr, Anderson's book on the
** Strength of Materials, and m

Mr. Bottomley's reports communicated at the Meetings of the

British Association in 1879-80. We do not think, however,

that much of the valuable information on the fluidity of .metals

which is scattered through the Proceedings of the different

societies has yet been collated. Wire-drawers, watch and

clockmakers, as well as the makers of philosophical instru-

ments and of other small machinery, have a considerable

amount of knowledge of this subject which they cannot

systematise and make known to others, but which, nevertheless,

they make ready use of in their work.
Finally, we would suggest that if Major Herschel wants his

wire to obey Hooke's law for small twists only, he will not find

it necessary to destroy the properties which are due to its being

annealed, If, however, he desires to use greater twists, it will

be necessary to leave the wire under a fairly large pull for a
consideiable time without twisting it until it ceases to con-

tinuously yield to tensile stresses of greater intensity than that of

the shear stress to which it has afterwards to be subjected.

And if in Mr. Allan Broun’s gravimeter it be necessary to

employ such large twisting couples as Major Herschel w as using

in his experiments, we would suggest the employment of a longer
and thicker wire, JOHN Perry
London, October 18 W, E. Ayrton

On the Skin-furrows of the Hand

In looking over some specimens of “ prehistoric ” pottery

found in Japan I was led, about a year ago, to give some atten-

tion to the character of certain finger-marks which had been
made on them while the clay was still soft. Unfortunately all

of those which happened to come into my possession were too

vague and ill-defined to be of much use, but a comparison of

such finger-tip impressions made in recent pottery led me to

observe the characters of the skin-furrows in human fingers

generally. . From these I passed to the study of the finger-tips

of monkeys, and found at one# that they presented very close

.analogies to those of human beings. I nave here few oppor-

tunities of propecuting the latter study to much advantage, but

hope to present such results as I may attain in another letter.

Meanwhile I would venture to suggest to others more favourably

.situated the careful study of the lemurs, &c., in this connection,

as an additional means of throwing light on their interesting

genetic relations.

A .large number of nature-prints have been taken by me from
the fingers of people in Japan, and I am at present collecting

others from different nationalities, which 1 hope may aid students
-of ethnology in classification. Some few interesting points may
here be mentioned by way of introduction.

Some individuals show quite a symmetrical development of these
furrows. In these cases all the fingers of one hand have a
similar arrangement of lines, while the pattern is simply reversed

on the other hand. A Gibraltar monkey (Macacus innus)
examined by me had this arrangement, A slight majority of the

few Europeans I have been able to examine here have it also.

An ordinary botanical lens is of great service in bringing out
these minor peculiarities. Where the loops occur the innermost
lines may simply break olf and end abruptly ; they may end in

self-returning loops, or, again, they may go on without breaks
after turning round upon themselves. Some lines also join or
branch like junctions in a railway map. All these varieties,

however, may be compatible with the general impression of
symmetry that the two hands give us when printed from.

In aJapanese man the lines on both thumbs form similar spiral

whorls : those of the left fore-finger form a peculiar oval whorl,
while those of the right corresponding finger form an open loop
having a direction quite opposite to that of the right fore-finger

in the previous example* A similar whorl is found on both
middle fingers instead of a symmetrically reversed whorl. The
right ring-finger again has an oval whorl, but the corresponding
left finger shows an open loop.

•The lines at the ulno-palmar margin of this particular Japanese
are of the parallel sort in both hands, and are quite symmetrica],

thus differing from the Englishman’s considerably. These in-

stances are not intended to stand for typical patterns of the two
peoples, but simply as illustrations ’of the kind of facts to be
observed. My method of observation was at first simply to
examine fingers closely, to sketch the general trend of the curves
as accurately as possible, recording nationality, sex, colour of
eyes and hair, and securing a specimen of the latter. I passed
from this to ** nature-printing,” as ferns are often copied.
A common slate or smooth board of any kind, or a sheet of

tin, spread over very thinly and evenly with printer’s ink, is nil
that is required. The parts of which impressions are desired
are pressed down steadily and softly, and then are transferred to
slightly damp paper. I have succeeded in making very delicate
impressions on glass. They are somewhat faint indeed, but
would be useful for demonstrations, as details arc very well
shown, even down to the minute pores. By using different
colours of ink useful comparisons could be nade of two patterns
by superposition. These might be shown by magic lanfern. I
have had prepared a number of outline hands with blank forms
for entering such particulars of each case as may be wanted, and
attach a specimen of hair for microscopic examination. Each
finger-tip may best be done singly, and people are uncommonly
willing to submit to the process A little hot water and soap
remove tho ink. Benzine is still more effective. Th« domi-
nancy of heredity through these infinite varieties is sometimes

very striking. I have found unique patterns in a parent repeated

with marvellous accuracy in his child. Negative results, how-
ever, might prove nothing in regard to parentage, a caution

which it is important to make.
I am sanguine that the careful study of these patterns may be

useful in several ways.

1. We may perhaps be able to extend to other animals the

analogies found by me to exist in the monkeys.

2. These analogies may admit of further analysis, and may
assist, when better understood, in ethnological classifications.

3. If so, those which are found in ancient pottery may become
of immense historical importance.

4. The fingers of mummies, by special preparation, may yield

results for comparison. I am very doubtful, however, of this.

5. When bloody finger-marks or impressions on clay, glass,

&c., exist, they may lead to the scientific identification Of
criminals. Already I have had experience in two such cases,

and found useful evidence from these marks. In one case

greasy finger-marks revealed who had been drinking some
rectified spirit. The pattern was unique, and fortunately

I had previously obtained a copy of it. They agreed with
microscopic fidelity. In another case sooty finger-marks of

a person climbing a white wall were of great use as negative

evidence. Other cases might occur in medico-legal investi-

gations, as when the hands only of some mutilated victim

were found. If previously known they would be much more
precise in value than the standard mole of the penny novelists.

If unknown previously, heredity might enable an expert to deter-

mine the relatives with considerable probability in many cases,

and with absolute precision in some. Such a case as that of the

Claimant even might not be beyond tbc range of this principle.

There might be a recognisable Tichborne type, and there might

be an Orton type, to one or other of which experts might relate

the case. Absolute identity would prove descent in some
circumstances.

I have heard, since coming to these general conclusions by
original and patient experiment, that the Chinese criminals from

early times have been made to give the impressions of their

fingers, just as we make ours yield their photographs. I (have

not yet, however, succeeded in getting any precise or authenti-

cated facts on that point. That the Egyptians caused their

criminals to seal their confessions with their thumb-nails, just as

the Japanese do now, a recent discovery proves. This is how-
ever quite a different matter, and it is curious to observe that in

our country servant-girls used to stamp their sealed letters in the

same way. There can be no doubt as to the advantage of having,

besides their photographs, a nature-copy of the for-ever-unchange-

able finger-furrows of important criminals. It need not surprise

us to find that the Chinese have been before us in this as in other

matters. I shall be glad to find that it is really so, as it would
only serve to confirm the utility of the method, and the facts

which may thus have been accumulated would be a rich anthro-

pological mine for patient observers, Henry Faulds
Tsukiji Hospital, Tokio, Japan

[Some very interesting examples of nature-printed finger-

tips accompanied this letter.—

E

d.]
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Metamorphic Rocks, Ireland

There appears to be confusion as to the times when meta-

morphic action occurred among the Irish rocks
; my experience

would point to the following ?—
In the Camsore district, South-East Wexford, there are meta-

morphic rocks for a long time supposed to be of Lower or
Cambro-Silurian age ; I however proved that they were up-
turned, contorted, metamorohosed, and denuded, prior to the
overlying fossiliferous Cambro-Silurian rocks being deposited,

and for the reasons given in the Geological Survey Memoir it

is probable these metamorphic rocks are of Cambrian age.

in the hills north of Pomeroy, Co. Tyrone, there are meta-
morphic rocks, which were upturned, contorted, metamorphosed,
and denuded, prior to the overlying fossiliferous “ Pomeroy
rocks ” having been deposited. The fossils in the latter would
point to their being Cambro-Silurians ; consequently the meta-
mrvrphic rocks are older, and for reasons given in a paper read

before the Koyal Irish Academy I believe they are the equiva-

lents of the *' great micalite series,” West Galway, or the

equivalents of the Arenig group of Wales. Thai is either

Upper Cambrian, or Passage beds between the Cambro-Silurian
anti Cambrian.

In Erris, North-West Mayo, there is a tract of excessively

metamorphosed rocks, supposed by Griffith to be older than
the associated altered Cambro-Silurians, and this opinion is

shared in by Mr. McHenry, who more recently examined them.
From the above it is evident that there was a period of intense

metamorphosis prior to the Cambro-Silurian age*

The Cambrian (Arenig group?) and Cambro-Silurian of
Galway and South-West Mayo must, in part, have been altered
prior to the deposition of the Upper Silurians on them ; while
the general metamorphism of the South-East Ireland Cambro-
Silurians, which was quite irrespective of the intrusion of the

Leinster granite, was probably at about the same time. If the
Comerogh Mountain rocks are Giengariff grits, i.e. Silurians,

the age of the metamorphic action is evident, as in Waterford
these rocks underlie those of the Comeragh Mountains. In
addition to the general metamorphism in the rocks of South-
East Ireland, there was also a local and secondary action in

connection with the protrusion of certain granitic rocks.

The testimony of the West Galway and South-West Mayo
rocks alone, however, would prove a period of intense meta-
morphic action at the close of Cambro-Silurian time.

In South-West Mayo, as proved by Mr. Symes and myself
(Maps and Memoirs of the Geol. Survey), there is a considerable
area of metamorphosed Upper Silurian rocks, which prove
another period of intense metamorphic action subsequent to the

dawn of Upper Silurian times. The secondary metamorphism
previously mentioned in South-East Ireland may also be of this

age, as the granitic rocks allied with the metamorphic, in both
areas, are very similar.

Thus there art records of at least three periods of intense

metamorphic action, and probably there were two others sub-

sequently—one in the Triassic and another in the Miocene time

—to account respectively for the metamorphic rocks in the

neighbourhood of the Mourae granite, Co. Down, and those

associated with the granitic rock near Portmsh, Co. Antrim.
Formerly, as mentioned by me in the “ Geology of Ireland,”

the period of greatest metamorphism was considered to have
been at the dose of the Cambro-Silurian time ; now, however,
more recent research has taught us that metamorphic rocks,

formerly supposed to be Cambro-Silurians, are Cambrians ; so

it seems possible the metamorphic action prior to Cambro-
Silurian time may have been greater than that subsequent to it.

Ovoca, Ireland G. H. Kinahan

The Number of Known Species of Hemiptera-
Heteroptera

As Mr. I’ascoe, in his very “handy book of reference ” for
zoological classification, says of the Hemiptera-Heteroptera that
“ in round numbers there may be about io,ooo species in this
sub-order,” I am induced to give my census of the group.
On completing, about a year ago, MS. lists of the families

which Stil unfortunately did not live to indude in his “Enume-
rate Hemipterorum,” I was tempted to try and ascertain the
total number of species that had been described. This I found
to be about 7,800 (the actual number arrived at is 7,780). Of

1'mg to the Geocorise or Gymnocerata (mostly
but including four families which inhabit the
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surface of water), and 334 to the Hydrocorise or Cryptocerata
(almost all aquatic species). Of the Geocorise 1,503 are Euro-
pean, 3,248 are natives of the rest of the Old World, and 2,694
are American ; of the Hydrocorise the corresponding numbers
are 95, 120, and z 19. The largest family of the Geocorise in

Europe is the Capside with 500 species, as agaiipt 134 and 312
in the rest of the Old World and America respectivdy. Amongst
the Hydrocorise the family Corixide Is most numerous in species,

the numbers being : for Europe 72, the rest of the Old World
17, and America 34, But as these two families contain many
inconspicuous species, and species having a strong resemblance
inter se$ and as Europe has been (naturally) more thoroughly
investigated than the other regions, it is likely that many extra-

European species of these families remain yet to be discovered.
Of what may be the actual number of species of Hemiptera*

Heteroptera existing it is difficult to form an estimate. It is

only of late years that much attention (comparatively) has been
directed to the order, and from the number of new species sent
home by the few collectors who condescend to collect bugs,

it is evident that very great additions to the list will in course of
time be made. Even within the last twenty years the list has
been more than doubled, as in A. Dohm’s catalogue, published in

1859, only 3,627 are mentioned.
Of the sub-order Homoptera it would be rather difficult to ;

make a census. In Dohnrs catalogue somewhere about 3,000
j

species are catalogued—a number not very far short of that of

the Heteroptera. In the British and European lists the number
of Homoptera is about two-thirds that of the Heteroptera.

Perth, October 19 F. Buchanan White

On the Classification of Rivers

It has often occurred to me that a convenient classification of

rivers might be obtained by arranging them according to their

“water-discharge.” Such a classification would not only indicate

the relative position of one river to another in a descending
scale, but would enable a rough estimate to be borne in the

memory of the amount of water any particular river may
dischai^e.

I therefore venture to suggest the following arrangement : and
have given below the names of seventeen ’rivers, the discharges

of which I have obtained from various sources, for which I

would refer the reader to Nature,- vol. xxii. p. 486.

Discharge of Cdbic Feet per second

First Rate.
Above

2,000,000.

Second.
Above

1,000,000.

' Third.
Above
500,000.

Fourth.
Above
850,000.

Fifth.

Above
100,000.

Amazon.

.. 1

Congo. Yang’ tie.

Plate.

Mississippi.

Danube.
Shat-cl-Arab.

Ganges.
Indus.
Atrato.
Nile.

Yellov River.

Sixth.

Above
50,000.

Seventh.
Above
85,000.

Eighth.
Above
xo,ooo.

Ninth.
Above
5,000.

Tenth.
Below
5,000.

Rhone,
Rhine.
Po.

Pci-ho. Thames.

Woodlane, Falmouth, October 19 H. B. Guppy

Yuccas under Cultivation

In Nature, vol. xxi. p. 315, in the report of the Proceedmis

of the Linnean Society, it is stated that
<fthe yuccas fruit rarely

yucca has been introduced and is very abundant in this colony,

especially round Noumea. It fruits freely j in fact I rarely see

a plant in which many, if not most, of the flowers do not pro-

duce seed-pods. In my own garden they seem to be ferriBsed

by the common bee, of which 1 have a hive, others being m the

neighbourhood. If I remember rightly, Pronuba is a genus of

large moths having yellow underwings. We haveia species t

identical with, or closely resembling, an old 1

it is rare ; still it does exist here, and map assist in the

under cultivation, the large white pendulous flowers being in the

wild olant fertilised bv a moth of the genus Pronuba. The
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tion, though I should say, from the number of flowers fertilised,

that other agencies preponderate. E. L. Layard
British Consulate, Noumea, New Caledonia, July 31

Intellect in Brutes

I confess I do not see much “ intellect ” in a snake biting its

own tail (cf. Nature, vol. xxii. p. 40) ; on the contrary, I con-

sider the creature evinced remarkable stupidity. Perhaps how-
ever you will think what I now relate will show that snakes do
possess reasoning powers.

Many years ago, while in Ceylon, I lived in a house in
** Slave Island/' raised on a high platform. The steps up to

the door had become loosened, ana behind them a colony of

frogs had established themselves. One morning I watched a
snake (a cobra) creep up, insert his head into a crack, and seize

a frog, which he there and then swallowed. But the crack that

admitted the thin flat head and neck of the ophidian would not
permit of the same being withdrawn when the neck was swollen
with the addition of the frog inside it. The snake tugged and
struggled, but in vain, and after a series of futile attempts dis-

gorged its prey and withdrew its head. But the sight was too
tantalising. Again the head was inserted in the crack and the
coveted morsel swallowed, and again the vain struggles to with-
draw were renewed. I saw this repeated several times, till,

gaining wisdom by experience, the snake seized the frog by one
leg, withdrew it from its coigne of vantage, and swallowed it

outside. E, L. Layard

I send you the following dog story, the truth of which is

vouched for by the young lady who owned the animal. Her
pet dog, a black-and-tan-terrier, was well known to the neigh-
bours for his intelligence. He had established a remarkable friend-
ship for a certain kitten, although given to fierce attacks on all

others. This kitten was infested with fleas, which, when the
dog discovered, he took her by the nape of the neck, in truly
parental fashion, and soused her up and down in a bucket of
water. He would then take her out into the sunshine and care-
fully pick out the drowned fleas.

A friend of mine, a naturalist, and a very conscientious man,
whose word can be implicitly trusted, gives the following, to
which he was an eye-witness. His grandfather, then a very old
but hale and hearty man, had a splendid Newfoundland. There
was ajiarrow and precipitous road leading from the fields to the
house. It was regarded as a very dangerous place. One day
when the old gentleman was doing some work about the farm
his horse became alarmed and started off with the wagon along
this causeway. The chances were that he would dash himself
and the empty wagon to pieces. At once the dog seemed to take in
the situation, although until that time he had been impassive. He
started after the horse at full speed, overtook him, caught the
bridle, and by his strength arrested the frightened creature until
help could reach him. My friend gives many other stories of
this fine dog, and thinks he had a decided sense of humour. I
will repeat that both of these tales come to me well authenti-
cated, and I could, by seeking permission, give names and
places. W. Whitman Bailey
Broun University, Providence, R. I. (U.S.A.), October 10

Atmospheric Phenomenon
Last evening (October 21) at 5.45 p.m. I observed four huge

radiating arms of faint white light, like the spokes of a gigantic
wheel, rising from a centre apparently on the west-south-west
horizon, ana extending almost to the zenith. I say apparently
on the west-south-west horizon, because an intervening house pre-
vented me from seeing the nucleus of the diverging rays. The
aspect of the phenomenon was more suggestive of an aurora
than anything else I know of, but the beams of light seemed to
be quite stationary, and although I fancied their brilliancy in-

creased at one time for a few moments, I cannot be sure. Other
fainter rays appeared to me to divide the west-south-west sky
with those I have mentioned

; but on that point I am also not
sure* The sun set at 4.53 p.m., and twilight ended about 6.43
p.m«, at which time the appearance I have attempted to describe
was no longer visible. The sky was heavily clouded.

I should very much like to know the cause of this (to me)
singular exhibition of light. B.

Temperature of the Breath

With reference to the high reading, io7°-io8°, noticed by
Dr. Dudgeon when a thermometer tightly wrapped up in the
folds of a silk handkerchief was kept in the mouth for five

minutes, might I ask Dr. Dudgeon if he lias verified this reading
by immersing the thermometer, with a handkerchief tightly
rolled round its bulb, in a vessel of water, at say 108°, the tem-
perature of the water being simultaneously taken by a standard
thermometer with its bulb uncovered ? It seems to me that there
is some danger of actually squeezing up the reading of a delicate
thermometer when twenty or thirty folds of a silk handkerchief
tightly encircle its bulb. F. J. M. P.

October 23

CrossingJRapid Streams

Having read some letters lately in your paper on the subject

of crossing rapid streams by means of carrying heavy stones, it

strikes me that the following may be of interest to your readers.

It is an extract from a survey report by Lieut, (now Major)
Woodthorpe, R.E., written in 1876, describing the method,
which he saw practised by men of the Nag& tribes, for crossing

a deep stream too rapid for their feeble powers of swimming,
and about twenty yards wide :

—

“ Taking large stones in their hands, they waded in up to

their necks, and throwing up their legs and lowering their hands,
the stones carried them to the bottom, along which they crept on
all-fours till they reached the shallows on the other side.”

The rough bottom afforded them sufficient hold to withstand

the modified current and resist flotation. C.
Mussoorie, September 28

Construction of Telescopes and Microscopes

Perhaps some of your readers may be able to inform me
whether there exists in English or French a work on geometrical

optics, in which the author applies himself thoroughly to explain
the optical (not the mechanical) construction of telescopes and
microscopes. Works like those by Parkinson and Polter stop
short exactly where the application of theory to the construction
of the best instruments begins. ’ P. C.

September 30

BENJAMIN PEIRCE, F.R.S.

regret to have to record the death at Cambridge,” Mass., on October 6, of Prof. Peirce of Harvard
University, following upon an illness of three months from
Bright’s disease. Prof. Peirce was the son of a former
librarian of the university, Benjamin Peirce, who died in*

1831. For the past thirty-five years he has occupied a pro-

fessorship at Harvard
;
and as a lecturer, author, thinker,

and investigator, has not only ranked amongst the first of a
numerous corps of professors, but also among the first of
American men of science. Devoting himself originally to

mathematics, Prof. Peirce has successively pursued ex-

haustive studies in all the branches more closely allied

to mathematics, and has obtained eminence equally in

physics, astronomy, mechanics, and navigation. His
numerous investigations in these various departments,
while read before various scientific societies, nave been
published, unfortunately, for the most part in the briefest

possible form, and the results of many of his researches
are to be found only in the manuals he published on
various subjects. As an author Prof. Peirce was highly
esteemed upon both sides of the Atlantic, his work on
analytical mechanics, which appeared in 1857, being
regarded then even in Germany as the best of its kina
His chief works are a M Treatise on Algebra,” a “Trea-
tise on Plane and Solid Geometry,” “ Pure Mathematics”
a “ Treatise on Sound,” “ Ocean Lanes for Steamships,”
“ Tables of the Moon,” “ System of Analytic Mechanics.”
“ Potential Physics,” “ Linear Associative Algebra/ 1

“Analytic Morphology,” and “ Criterion for the Rejec-
tion or Doubtful Observations.” As*

a

lecturer Prof.

Peirce was highly esteemed in both scientific and nonular
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lectures on astronomy, he so excited the public interest

that the necessary funds,were supplied for erecting an
observatory at Harvard* A remarkable series of lectures

on “ Ideality in Science/’ delivered by him in 1879
before the Lowell Institute in Boston, attracted the
general attention of American thinkers, on account of
the thoughtful consideration of the vexed question of
science and religion*

Much of Prof. Peirce's activity was absorbed by his

duties as the head of the American Coast Survey, a
position in which he succeeded Prof. Bache. He brought
to this work the same degree of zeal and ability which
were so brilliantly evidenced by his predecessor, and
constantly maintained the well-earned reputation of the

Coast Survey among the hydrographic efforts of our day.

Prof. Peirce was one of the founders of the American
National Academy of Sciences, In 1853 be presided
over the American Association for the Advancement of

Science. The degree of LL.D. was conferred upon him
twice, by the University of North Carolina (1847), and by
Harvard University (1867). He was elected an Associate
of the Royal Astronomical Society (1849), and a Fellow
of the Royal Society of London (1852), and of the Royal
Societies of Edinburgh and Gdttingen.

Prof. Peirce leaves behind him his wife, a daughter, and
three sons. Of the latter one is Professor of Mathematics
at Harvard, and another is Professor at Johns Hopkins
University,

RECENT CHEMICAL RESEARCH

THE masses of facts accumulated in the text-books on
chemistry are already portentous: each month,

almost each week, adds to the store.

The difficulty of getting a stable standing-ground from
which to survey, in order, if possible, to find the meaning
of these facts, increases likewise.

Fortunately from time to time there are found investi-

gators who, turning from the easy toil of adding new
compounds to those which are as yet but imperfectly

toown, concern themselves with the fundamental ques-

tions of chemical science.

Why are the properties of bodies so largely modified
under certain conditions? This is the all-important

question for the chemist Before this question can be
answered for a series of substances the properties of those

substances must be accurately known, and the variations

in their properties under varying conditions—themselves

definitely ascertained—must be determined. Among the

properties of substances those which we usually call

physical are, as a rule, more susceptible of accurate

measurement than those which we call chemical.

But these physical properties must be connected in

some way with the chemical structure of the little parts, or

molecules, of which we conceive the substances to be
built up.

To determine what this connection is in the case of a
definite physical property, and for a series of chemical
substances, is at present one of the most promising
problems which presents itself to the chemical inquirer.

But these physico-chemical problems require for their

solution, a practical knowledge both of chemical and
physical methods

; methods of laboratory work and
methods of reasoning on the results obtained. Students
of nature trained in both methods are not extremely
abundant.
&The suggestion made in the preface to Armstrong and
Grove’s new volume on Organic Chemistry, that each
chemical school should regularly prepare special series of
pure compounds, and should let it.be known that physical
ODservers can procure these compounds in order to deter-

Physical properties, is well worthy of being
acteq on fey aH in whose hands may rest the arrangement
of the work of any chemical school.

The older method of regarding chemical physics As
consisting of a little chemistry loosely tacked on to a gtf$at

deal of ordinary physics, is disappearing; and chemists and
physicists now recognise that the problems which each
attacks are, in very many instances, but different aspects
of the same question.

Hie more thoroughly the chemical worker is trained in

the correct use of dynamical principles and dynamical
reasoning, the more likely is he to succeed in his search
for chemical truth.

Very recently two papers have appeared, the contents
of which illustrate the importance of the results obtainable
by physico-chemical methods.

Bruhl has published in Liebig’s Annalen—and in a
condensed form in the Berlin SerichU—the results of
his investigations on the connection between physical
properties and chemical constitution of carbon com-
pounds ; and Thomsen, in the Journal fur practiscke
Chemie (and also in the Berickte) has given the first two
instalments of his thermal work bearing on the isomerism
of carbon compounds.

I propose to give a short account of the work of these
two chemists : let us begin with Thomsen’s.
The “heat of formation'’ of a compound substance is

the difference between the sum of the heats of combustion
of the constituent elements of the compound, and the
heat of combustion of the compound itself. But this

heat is not the true “ heat of formation '’ of the molecule
of the compound

;
it is only the algebraic sum of various

heat disturbances. The thermal change which accom-
panies the formation of a compound molecule from
various elementary molecules consists of various parts

:

(1) heat absorbed in dissociating the molecules of the
different elements

; (2) in some cases, heat absorbed in

liquefying or gasefying the constituent elements
; (3)

heat evolved in the formation, from the dissociated ele-

mentary atoms, of the new compound molecules ; and
(4) in some cases heat evolved in the liquefaction or
solidification of the gaseous Compound molecules. If the
physical state of the various substances concerned be
constant throughout the experiment, (2) and (4) may be
neglected ;

and the heat of formation will be equal to
the difference between the heat absorbed in splitting the
elementary molecules, and that evolved in the falling*

together of the atoms so produced, in the new configura-

tion. The value of the first part of this operation will

always be constant for the same element or elements ;

but the value of the second part will depend upon the
configuration assumed by the elementary atoms in the
new compound molecules.

Now the generally accepted chemical theory ofisomeristai

is that it (isomerism) is dependent on varying configuration

of the same atoms. Some chemists have urged that iso*

merism is more probably due to the possession, by .the

different compounds, of different amounts of energy*.

But these two theories are really parts of the same theory.

Thomsen's method, indeed, may be said to be based on
this fundamental identity.

Given the dissociated elementary atoms, they may
arrange themselves in various ways, each arrangement

will be attended with a definite but different evolution of

heat, hence, inasmuch as the, heat absorbed in the prej

liminary elemental dissociation is fixed, the heats 0^

formation of the various isomeric molecules will bfl

different. \

But when it is saidlhat isomerism depends on atomid

configuration, two things are included in this statement!

Let us consider isomerism in a hydrocarbon ; the carbon

atom combines with four, and not more than foul}

hydrogen atoms’to form a compound molecule...The carbon

atom is said to be tetravalent ; this is usually graphically

expressed by the symbol =C=. The maximum numbet

of hydrogen atoms which two carbon atoms can com*

bine with to form a definite ‘molecule will be sixj
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and the molecule will be graphically represented as

s /“
H-^C—C^H . But we also know of a compound the

H/ \h
molecule of which contains two carton, but only four

hydrogen atoms, this is represented as

a third hydrocarbon, CgH2 ,
is represented as H—C~C—H.

In the first molecule the carbon atoms are commonly said

to be “ singly-linked,” in the second “doubly-linked,'’

and In the third “trebly-linked.” We do not as yet

attach any definite physical conception to these phrases

;

a compound said to contain “ singly-linked ” carbon atoms
is, as a fact, incapable of combining with hydrogen or

other monovalent element, whilst a compound said to

contain " doubly-linked " carbon atoms can combine with

two monovalent atoms for each pair of doubly-linked

carbon atoms it is represented as containing
; and a

compound said to contain “ trebly-linked ” carbon atoms is

capable of combining with four monovalent atoms for

each pair of trebly-linked carbon atoms in the graphic

formula thereof.

These are instances of isomerism said to be due to

differences in the linking of the atoms of the isomeric

molecules. But according to the generally accepted
theory isomerism may arise among hydrocarbons in

which all the carbon atoms are singly-linked ; such
isomerism is due to different relative arrangements of

parts of the molecule. We may suppose all the carbon
atoms arranged in a chain, or we may suppose ramifica-

tions of these atoms ;
thus the hydrocarbons represented as

H H H

h

—

c—d:—C—

H

and 1 1 k would be

H H H H «
H-C-H

H
isomeric.

Thomsen deals only with isomerism due to differences in

the linking of atoms. If from a certain number of dis-

sociated carbon and hydrogen atoms a compound be pro-
duced containing only “singly-linked” carbon atoms,
that compound is not capable of taking up any more
hydrogen

j
but if a compound be produced containing

“ doubly-linked ” carbon atoms, that compound is capable
of taking up more hydrogen. But in the act of combining
tirith more hydrogen, heat will be evolved ; hence the heat
of formation of the first compound is'greater than that of
the second. The heat of formation of an isomeric com-
pound containing w trebly-linked ” carbon atoms would
he less than that of either of the preceding.
Thomsen, from the results of his own and other

experiments, has calculated the heat of formation, from
amorphous carbbn, of a pair of singly-linked, a pair of
doubly-linked, a pair of trebly-linked, and a pair of quad-
ruply-linked carbon atoms. From these values he has
calculated the heats of formation of isomers containing
singly, doubly, or trebly-linked carbon atoms. The cal-
culations involve certain assumptions, but the applica-
tions of his results to actual hydrocarbons show very close
agreement between the calculated and the actually deter-
mined “ heats of formation.”
Thomsen furnishes us with a thermal value for the

formation of each of the three possible linkings of the
group C9 in the molecule of compounds. The value of
this result to the chemist is great ; a determination of the
heat of combustion of a hydrocarbon may now yield him
much information as to the structure of the molecule of
that hydrocarbon.
Thomsen's results also strengthen the commonly-

H H H H

h—d:—c—c—c—:
I J 1 I.

H

accepted theory of isomerism, and they point towards a
dynamical explanation of this theory and to the possibility
of attaching a definite physical idea to the phrases

“singly” or “doubly-linked” atoms.
As Thomsen has succeeded in tracing a quantitative

connection between the heats of formation of certain

molecules containing carbon and the linking of the
carbon atoms in these molecules, so Briihl has shown that
the linking of carbon atoms exerts a definite, measure-
able influence on the molecular refractions of compounds
of this element.

Landolt showed many years ago, that in many com-
pounds, the atoms of each'elementary substance, possessed
a definite specific refractive capacity independently of the
way in which the atoms might be grouped.

Molecular refraction is defined as
~ 1

^. M, where

p *= refractive index, d« density of substance, and M «=

molecular weight.

The difference between the molecular refraction of a
compound containing carbon, hydrogen, and oxygen, and
that of a compound containing the same number of car-

bon and hydrogen atoms, but free from oxygen, gave
the atomic refraction of oxygen. Numbers were thus

found expressing the atomic refraction of carbon, hydro-

gen, oxygen, and a few other elements. Gladstone and
Dale showed, however, that the observed molecular
refractions of many carbon compounds, especially the

compounds existing in essential oils, were greater than the

refractions calculated from Landolt’s numbers ; it seemed
that the grouping of atoms did exert, in certain cases, an
influence on the refractive power of molecules.

Briihl finds that certain groups of isomeric carbon
compounds possess but one molecular refraction ; in

these groups the refractive power of the molecules is

independent of the grouping of the atoms; in other
isomeric groups, however, the molecular refraction varies.

The members of the latter groups of isomers are always
represented in structural formulae as containing “ doubly-
linked ” carbon atoms. Now if the molecular refraction

be conditioned by the linking, but not by the grouping,
of the atoms in the molecule, it follows that the atomic
refraction bf each monovalent element must be a constant
number, inasmuch as there is but one way of linking a
monovalent atom to other atoms. Such isomefs as etnyr

lene chloride, CIH^—CH9C1,
and ethylidene chloride,

ClaHC—CH S,
should possess the same molecular refrac-

tion. But the atomic refraction of any polyvalent atom,
eg, oxygen, must vary according as the atom is linked by
one, two, or more “ bonds” to other atoms ; such isomers

CHa CH3

!- ias allylic alcohol CH
,
acetone

H—o—<^h» in.

O, and pro*

/CH,
0 I

: \d:ipylene oxide \CH should possess each a distinct mole*

ill,
cular refraction. Brubl’s actual results confirm these
deductions. There is then a definite value for the atomic
refraction of the carbon, or oxygen, atom according a&tbat
atom is “singly-linked" or “doubly-linked" to other
atoms : in other words, the molecular refraction of a

\ /
compound containing the group —C—C— is different

from that of the isomer containing the group

and the molecular refraction of a compound containing

the group is different from that of the Isomer
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containing the group C—O—. Bruhl obtains a definite

numerical value for the refractive power of each of these
groups.
Now although the molecular refraction of isomers with

similarly linked, but differently grouped, carbon or oxygen
atoms is constant, the refractive indices and the densities
of these isomers are not the same. There is, therefore, a
definite connection between the densities and refractive

indices of carbon compounds, and the grouping* as dis-

tinguished from the linking, of the atoms in these com -

pounds. The densities and refractive indices of the

isomers, ethylene chloride and ethylidene chloride (see

ante) are not the same. Briihl has not determined any
exact numerical value for the refractive power of this or

that grouping of carbon or other atoms
;
generally, how-

ever, he has shown that the more ramifications there are

in the structural formula of a carbon compound, the

smaller is the density and the smaller the refractive

index of that compound. Thus the density of butylic

iodide, CHo— CH2—CH2—CH 2 1 ,
is 16166, and the re-

fractive index (p ) is 1*49601; but the density of the

CH 3
—CH—CH,

isomeric isobutylic iodide,
| ,

is 1*6056,

CH 2I

and the refractive index is 1*49192.

Generally, then, it would appear that when rays of
light pass through a series of isomeric carbon compounds,
the isomerism of which is traceable only to differences in

the grouping of the constituent atoms, then that ray which
passes through the densest compound is more bent from
its original course than any of the other rays

;
but that

when isomerism is due to differences in the linking of
the atoms, then the amount to which the rays are bent is

dependent not only on the density, but also on the
molecular il structure ” of the compounds.

Bruhl considers also the connection existing between the

boiling points, and other physical constants, of isomeric

carbon compounds containing only singly-linked poly-

valent atoms, i.e. compounds the isomerism of which is

due only to variations in the grouping of the atoms,
and the structural formulae of these compounds. His
results establish a considerable probability in favour of
the rule, that in such isomeric groups, those compounds
which have the smallest molecular volumes, have also the
highest boiling points, greatest specific gravities and re-

fractive indices {not greatest molecular refraction ), and
longest time of flow through capillary tubes ;

and very
probably these compounds have also the smallest amount
of ramification in their molecular structure.

Bnihl thus put into the hand of the chemist another
means whereby he may readily learn much concerning
the inner structure of the substances which he examines.
Bnihl’s results, as also those of Thomsen, exhibit a close
connection between physical properties of compounds and
the valency, or specific saturation power, of the elementary
atoms which build up these compounds.
As the theories of modem chemistry are so largely

based on the idea of valency, the results of Bruhl and
Thomsen are most welcome, as at once tending to confirm
the general soundness of the methods of the Newer
Chemistry, and exhibiting at least two measurable
physical phenomena as closely connected with the exer-
cise of valency.
The results of both observers emphasise the difference

which chemists have long recognised between two kinds
01 isomerism ; that due to “ grouping,” and that due to™nB of atoms. Is it not at least possible, in view
01 these results, that a greater part of the chemical energy

.

co
,
n
?
ain

!
ng doubly (or trebly) linked poly-

ls than is the case in isomeric mole-
of wh

l
ch are aU singly-linked ? if indeed

the chemical energy of the latter molecules be not wholly

potential. Double-linking might then mean greater

kinetic energy
j
and the entropy of a molecule containing

only singly-linked atoms would be greater than that of its

|

isomer, some of the atoms in which were doubly-linked*

1

The consideration of valency of atoms is closely con-
nected with the more general subject of chemical affinity;

and the work of Thomsen ana Bruhl suggests many
questions connected with affinity which press for answers*
A short account was given in this journal (vol. xx.

p. 530) of the work of Guldbcrg and Waage, and of

Ostwald, on chemical affinity. The latter naturalist has
recently extended his methods of observation : in his

earlier papers he used physical methods, determining the
changes in the specific volumes, and also in the refractive
indices, of solutions of acids and bases when these acted
chemically on each other, and hence calculating the
amount of chemical action. Ostwald now employs a
more purely chemical method ; he allows acids of known
strength to react on a solid salt in excess, and determines
the amount of action at definite intervals. His results,

so far as they have extended, 1 strikingly confirm the
numbers which he before obtained for the relative affini-

ties of the commoner acids.

The application of the theory of Guldberg and Waage
to reactions between a solid and a liquid, the former being
in excess, requires that a definite and stable condition of

equilibrium should be reached at the expiry of not too

great a time. Doubt was thrown on Ostwald’ s results

because it was said that such equilibrium had not been
attained. In his latest paper Ostwald has carefully ex-

amined this point, and has shown that the required equi-

librium is attained, and maintained, and that therefore

such reactions are well suited for the study of general

problems of affinity. Ostwald’ s future results, as he
extends the application of the chemical method, will

doubtless be very interesting.

All the work which has been here shortly noticed tells

unmistakably that chemistry is rapidly passing out of

the natural history stage of progress into that stage where
her facts will be accurately grouped under general laws,

which laws will admit of quantitative statement, and of

quantitative deductions being made from them.
The recent work in chemistry also illustrates the need

of a wide training in the methods of various sciences for

the investigator of this branch of natural phenomena.
One man begins with a purely chemical investigation,

another with one which appears wholly physical ; before

long they find that their paths meet, and that the problem
which each had attacked without thought'of the other, can
be solved, and even then solved but partially, only by the

united effort of both. M. M. PATTISON MuiR

JAPAN*
I.

M R. MURRAY is to be congratulated on being able

to bring out simultaneously two such excellent

books on a country which for some years has probably

attracted more interest than any other country in the

world. Although they both treat of the same subject,

they differ much in their method of treatment. Indeed

the one may be said to be complementary of the other ;

and any one who reads them both with care will be able

to form a very complete idea of the present condition of

an unusually interesting country and people. Sir Edward
Reed went out practically as the guest of the Japanese

Government, and had ample opportunities of seeing the

* His papers are in the Journal f*r fractUch# Chemie lof the kit end
present year. ... .

8 “ Japan : its History, Traditions, and Relimona, with the V
5w

a Visit in 187*" By Sir Edward J. Reed, K.C.B.. F.R.S., M.P. Two
vols. With Map and Illustrations. (London : John Mur»my, x88oA
“ Unbeaten Tracks in Japan." By Isabella L. Bird. Two vols. With
Map and Illustrations. (Sane Publisher.)
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official side of the life of the country, of gaining a know-
ledge of what is being done to graft the results of Western
civilisation on a civilisation centuries older, and which
has been developed on totally different lines. From first

to last he was in the hands of the leading Government
officials of the country, who spared no pains to make his

visit as pleasant as it could possibly be. During the

whole of his three months' visit to the country, from the

beginning of January, 1879, he had seldom an hour to

himself, and what time he could subtract from his sleep

was given to the writing up of his notes on his day's

work, for work it must have been, harder than even
an obstruction night in Parliament. From the young
Mikido down to the most subordinate provincial
official, every one was anxious to convince the great
English engineer that the enthusiasm with which they
received him was genuine, and that they would only
be too glad to let him inspect every detail of the great
work they were endeavouring to carry out for their
country. From beginning to end his visit to the country
was a triumphal progress, and, as might have been ex-
pected, Sir Edward Reed left the country with a high
opinion of its Government, and deeply impressed with the
genuineness and thoroughness of its progress. Miss Bird,
on the other hand, went to Japan, as she went to the
Sandwich Islands and the Rocky Mountains, solely in
pursuit of health, which she sought and found by
travelling alone in those parts of the country rarely if ever
frequented by foreigners, living in common inns and
humble houses, and finishing up with a sojourn among
that curious people known as the Ainos, the probable
aborigines of Japan. She of course had every protection
which the influence of Sir Harry Parkes,our representative,
could procure her, and her passport was powerful enough to
secure a courteous reception wherever she went

; indeed she
found travelling safer in Japan than it is in some European
countries. To some extent it may be said that Sir Edward
Reed was shown the outside and the brightest side of
Japanese life, while Miss Bird plodded her way through
the unfrequented heart of the country, and saw much of
the light and shade in the everyday life of the common
people. The two traveller# had this in common, that no
obstacle was put in the way of their seeing all that they
desired to see, leaving one with the conviction that the
Japanese Government has really nothing to conceal, and
that their enthusiasm for progress is, for the present at
least, genuine. Thus the two works, as we have said,
afford a fairly complete picture of all sides of Japanese
life.

Sir Edward Reed’s headquarters were of course at
Tokio, where he was courteously received by the young
Emperor, who impressed him as a man thoroughly anxious
to do the best he can for his people, but old and careworn
beyond his years from the many trials he has had to
undergo since his accession. Here he met with most of
the ministers and other public officials, and he has a good
word to say about every one of them. All the public
sights were of course seen, and especially the great
temples, both Shinto and Buddhist. Indeed a great part
af the narrative is occupied with accounts of the nume-
rous temples visited by Sir Edward, their architecture,
ornaments, relics, and history, and the legends connected
with them; and they seem to be all so much alike that
we think some of the space thus occupied might have
own devoted to other details of his interesting journey.
fUter a month’s stay in Tokio, Sir Edward and his son, who
iccompanied him, and a few of whose interesting notes
ire embodied in his father's narrative, were taken in a
lighthouse steamer round the south coast of the main
island through the Inland Sea to the outside of Shim-
Mioseki Strait. The number of excellent lighthouses,
instructed on the very latest principles, is remarkable
in a country whose adoption of Western institutions is
icareely ten years old. Various points on the coast were

touched at, and the vessel finally left at Osaka. From
this point the journey into the interior of the main island
and back to Yokohama was performed in those curious
man-cabs known as “jinriki-sbas," which were only intro-
duced seven years ago, but which look as long-established
as cabs in London, up to Kioto, the old capital of the
country, down to the sacred city of Nara, and back by
the ancient Shinto shrines of Isd, at the south entrance
to Owari Bay. During this busy journey the time not
devoted to inspecting Shinto and Buddhist temples was
spent in visiting public works of various kinds, manufac-
tories, schools of all grades, dining, mostly in Japanese
fashion, and being amused by dances and other spec-
tacles of a strictly indigenous kind. How much the
great bulk of the people nave yet to learn is evident from
the fact that in many parts of their route through the
most frequented part of the country the people would
crowd to the doors and run from their work in the fields
to get a look at the u Chinese " riding in their jinriki-shas.

It would be impossible to give the reader any idea
of one-tenth of the things which Sir Edward Reed
saw and which he tells about As an engineer he
was naturally much interested in the public works
and manufactures of the country, and the magni-
tude of some of the Government factories, and the
perfection which they have already reached, impressed and
delighted him. Even the engineering feats of Old Japan
astonished him sometimes, as in the case ofthe great blocks
of stone in the castle of Osaka, the beauty and grandeur
of which he says it would be impossible to exaggerate.
et The whole or most of the walls are notable for these
very large blocks of granite, which vie with the largest
of those built into the great pyramid of Cheops, near
Cairo, in Egypt ; but as the main entrance to the
castle proper is approached, one sees block after block
of the most astonishing proportions, until at and opposite
to the entrance itself are single stones of such immense
size that one is almost driven to doubt whether his
senses are not deceiving him. It is so difficult to
understand how such huge masses can have been
quarried, transported, raised to such a height, and there
worked into walls. I could not conveniently measure
the largest stones, but I feel sure that some of them must
be over twenty feet in height, nearly twice that in length,
and several feet thick, and must weigh three hundred to
four hundred tons.”

Into their paper-manufacture the Japanese have intro-
duced the best modem machinery, and paper has for
centuries played an important part in the everyday life of
the Japanese. Partitions, table-cloths, napkins, curtains,
carriage-covers, and innumerable other things are made
of this material, and Sir Edward thinks it would be a
good thing to introduce some of the articles thus made
into our own country. He paid much attention to the
native art of the country, of which it is evident we have
the most erroneous ideas. The ordinary reproductions
of Japanese pictures which we see here, are wretched cari-
catures, and in this as in many other points we have much
to learn before we have any adequate idea ofthe real nature
of Japanese civilisation. They have ever so many schools
of art going back for centuries, and many of their pictures
are well worth studying, and capable of affording genuine
pleasure. Their method of producing their famous lacquer-
work, and their various contrivances for casting, interested
him greatly, and he gives much curious information on
these and similar matters.

Some idea of the multifarious industries of the country
and of the zeal of the Government in encouraging them
may be gathered from Sir Edward's account of the in-
dustries of Kioto. u Under the city government of Kioto
there is an industrial department, the Kuwangiyoba, which
was established in 1870 specially for the promotion of the
industrial arts, and which has the following branches •—
1. An experimental gardening department (Saibaishi
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Kenjo), commenced in 1872, for the cultivation of foreign

and Japanese fruits and vegetables
;

2. A shoe-manu-

factory (Seikuwajo), begun at the same time, for extending

the manufacture of boots and shoes of European style

;

3. A weaving-factory (Shokkoba), begun in 1873, where
silks and other fabrics are woven, principally in foreign

looms: this branch sent three workmen to Europe to

learn the art of foreign weaving
; 4. A physical and

chemical branch (Semikiyoku), which has a sub-branch
at Miyadju, in Tango, eighty miles distant, and which,
with the assistance of two foreign workmen, is promoting
and teaching the manufacture of chemicals, soap, effer-

vescing and lemon drinks, cloisotttiJ ware, porcelain, &c.
;

adjoining it is the Senkojo, for teaching dyeing on foreign

methods; 5. The female industrial school, Jokoba, already

mentioned ; 6. The Bokujo, or more properly Bokuchikujo,

which is an experimental farm, established in 1871 with

the object of improving the breeding of cattle and of
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teaching agriculture, the foreign cattle and sheep being!
chiefly purchased in America, and the milk produced*
being sold in the city ; a branch farm exists at Komo,
in Tamba, about sixteen miles from Kioto

; 7. A depart-
ment (Yosanba) for promoting the multiplication of silk-

worms; 8. A pauper industrial department (Jusansho),

established in 1869, with a branch at Dosembo, in the
south-eastern part of Kioto County, where agriculture and
the manufacture of earthenware are the principal employ-

r

ments of the pauper colony
; 9. A street-sweeping depart-

|

ment (Kuwakaisho), where compost is prepared on the J

French method ; 10. A paper-manufactory, established *

in 1875. There exist also separate branches for making
and teaching how to prepare leather, beer, and mineral
waters. A museum is in course of formation.”
Of course the educational establishments of the country

J

interested Sir Edward greatly. We have heard much of ’

the admirable university of Tokio and its famous engineer-

Fig. X.—Mount Fuji.

ing school But all over the country, at least so much of

it as Sir Edward Reed visited, Government is evidently
doing what it can to give facilities for education of the
best kind. Schools of all grades and for all classes and
both sexes are being everywhere established, and some
of those Sir Edward visited seemed to be admirably
organised, though some of the subjects taught, espe-
cially to girls, are amusing. We all know what a hold
science has taken upon the Japanese ever since they
opened their country to European and American influence.
They have been shrewd enough to see that through the
encouragement of science lies the surest road to national
progress, and the Government has spared no pains nor
expense to place education in science in the first rank

;

and this feature is seen throughout all their schools. The
present purpose of the Government is evidently to make
education universal all over the country, and to bring it up
5? a standard equal to that of the foremost countries in
Europe. Every soldier Sir Edward Reed noticed in the

barracks at Osaka had a little library of books all to him-

self, and this is a relic of the old days of Japan, when the

samurai class were at once the soldiers and scholars or

the country. Sir Edward is sanguine enough to hope that

the time may come in this country ivhen soldiers will

occupy a comparatively high position in the social scale,

" and when the army will attract to it the surplus members
of the civil community of all grades that are respectable

and well instructed.” Sir Edward was, moreover, struck

with the size of the men in various parts of the country,
,

as contrasted with the little fellows that are sent over here :

to be educated, and with the common idea entertained in

Europe of the stature of Japanese. Indeed Sir Edward’s
testimony on this point is so novel and so different from

that which has been generally accepted, that we should

like to see some attention given to the subject by those m
a position to throw light upon it. Sir Edward met at

Kioto Mr. Akamatz, a highly-educated Buddhist priest,

who had been to Europe to study and report on the
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religions of the West, and who spoke English well.
“

It

may be interesting,
J” Sir Edward says,

*r
to some of my

readers to learn that this excellent priest, possessing a

knowledge of England and the English, and also the

chief priest who was our host on this occasion, find em-

braced in their section of the Buddhist faith all that they

consider good and true in the Christian religion, and are

not without hope of seeing England adopt this view, and

with it the tenets and practice of their faith, which they

consider most excellent. It will be gratifying, doubtless,

to the many good people at home who look upon Buddhists

as eligible for conversion to their particular views of the

Christian religion (whatever they may happen to be in

each case), to find their own generous and beneficent

intentions so entirely reciprocated.”

Over Sir Edward, as over others who have been to

Japan, the quiescent (not necessarily extinct) volcano,

Fuji-yama, seems to have exercised an influence akin to

fascination. He was never tired of looking at the snow*
covered cone, rising nearly 13,000 feet above the sea k
solitary grandeur, and like no other mountain in the
world. For hundreds of miles around it is the prominent
feature in the landscape, and the first object that mt*ts
the traveller’s sight coming from south or east. "But
the best evidence of the sacred character of- Fuji is

to be found, I think, in the fact that every person who
speaks or writes about it seems naturally to rise more or
less into a reverent state of feeling as he does so. It has
a real, a strong, and a solemnising influence on all who
behold it. Even when it is viewed from beyond other
mountains, its sovereign character is very striking ;

and
when it is seen springing with one tremendous and
sublime flight from sea to sky, it is of more sovereign
character still”

But the record of what Sir Edward Reed saw while he
was in Japan forms a comparatively small part of the two

Fig, a.—Curiou* Japanese Bridge,

volumes he has written. His interest in the country and approached in the spirit with which Sir Edward Reed
its people is so great that he has put himself to consider- has taken it up, a spirit of thorough seriousness, with an
able trouble to master their history, their religions, their adequate idea ofthe worthiness of the subject for earnest
political and social systems, their art and manufactures, inquiry, it had better be left alone. A little learningm short everything that could enable him to understand here is a dangerous thing, and has led some triflers to
a civilisation so real, but so entirely different from any- find only amusement in Japanese history and Japanese
thing in Europe. The results of all this study, with the ways, as if this were merely a toy civilisation, qnd
conclusions he has come to both from this and from his not a complicated system which has been the deve-
V1S1* * c°untry, occupy a considerable part of the lopment of ages. Sir Edward traces, in his first volume,
work. That a man of the scientific eminence and political the history of the Japanese from the earliest “God-
expenen.ee Sir Edward Reed should take so much period ” down to the present time ; discusses their two
interest m Japan seems to us a proof that it really de- great religions, the native Shintoism and imported
serves the attention of all thoughtful men

; and whatever Buddhism, their political and social system, their foreign
conclusions such an observer may come to ought to have relations, the recent reforms, and the existing govern-
cons^iaemble welght with those who are not quite sure ment. In the second volume, besides the narrative of
what to think of the strange social and political pheno- his journey, he has interesting chapters on art and on tike
menon that has been taking place for upwards of ten years proverbs and phrases of the people ; and both in *hem the farthest East Unless, however, the subject is second volume and in the introduction he has elaborate
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discussions on the ethnology of the Japanese, their

language and literature. Sir Edward does not profess

to know all these subjects at first hand, but has, with
perhaps only one exception, chosen for his guidance the
moSt trustworthy authorities attainable. Sir Edward gives
several examples of what the Japanese language is

capable of in the way of poetry; we have space for
only one specimen :

—

“ Types of our children are the tiny grasses,

Tender and fnpile in the ample moorland

:

We know n / to what fragrance their infant sprouts may
blossom,

Nor wist to what sweetness their unborn fruits may ripen,
But hoping ever wait till autumn tells their story.

Oh 1 cherished children, may ye never perish,

Flowerless, fruitless, in the early springtime,

Nor like this petal trampled by the wayside,

Fall in the fuller promise of your prime.”

A people that are capable of thinking and writing thus
deserve better than to be laughed at.

Sir Edward Reed left Japan with the highest respect

for the people and their efforts to bring themselves abreast
of the 'civilisation of Europe and the United States,

and with a firm belief in the determination and earnest*
ness of the Emperor and his ministers. He evidently is

strongly of opinion that the new phase upon which Japan
has entered is no mere spurt which will collapse in a few
years, but a permanent change for the better in the direc-

tion of the civilisation of the country. That the result

will be a complete assimilation to European ways, as
some people seem to think and hope, is not to be
wished for and not in the nature of things to be ex-

pected. With all their admiration for the science and the
arts of Europe, the Japanese respect themselves suffi-

ciently to see that there is much in their old civilisation

that may well be retained. Indeed the problem is one of
the meeting of two forces. A new force from an entirely

different direction has struck in upon the course of the

old civilisation, with the result of a permanent change of
direction ; but that change cannot be entirely in the

direction of the new force. Nor will the final result be a
lapse back into the old ways ; even in the brief period
since the country was opened to European influence the
change has been so wide and deep that any such lapse is

inconceivable. Those who are in the habit of decrying
the country tell us that the Japanese are everything by
turns and nothing long

;
their upwards of 2,000 years of

gradual development in one direction, and their steady
continuance in the course entered upon about fifteen

years ago, belies the sneer, which probably owes its

origin to that official quarter whose contemptuous
treatment of the Japanese Government Sir Edward
Reed so strongly laments. We earnestly hope that the

J
apanese will go on during the next fifteen years as they
iave done in the past, and by that time the current in

the new channel will be so broad and powerful that it

will require a force of equal power to seriously change its

direction, and we do not know where that is to come
from. The problem in national development being
worked out by the Japanese is of the highest possible
interest, and what is its real nature cannot be better
learned than from the two valuable volumes which so
busy a man as Sir Edward Reed has found time to put
together.

1

NOTES
The foundation-stone of the new museum of McGill College

Montreal, to which we referred some time ago, was laid on
September 21 by the Marquis of Lome. Principal Dawson in
thanking Mr. Redpath, the donor, for his generous gift, stated
that the museum would be not merely a place for the exhibition

M^M^Uu*a*do“ in this article we are indebted to the courtesy of

of specimens, but a teaching instrument and a laboratory of
original research; a great natural science department of the

University, in which die classes in geology and biology would
receive their instruction, original workers would be trained in

all departments of natural science, and from which would go
forth the men—and, he trusted, the women also—best fitted to

bring to light the hidden treasures of the Dominion, and to avert

by the aid of science the injuries with which any of its industries

might be threatened. Dr, Dawson referred to other noble

examples of private local or national liberality on the American
continent, besides those of which Montreal can boast—to 44 the

great National Museum at Washington, which* is intended to

rival, and if possible surpass, the British Museum ; the Central

Park Museum of New York, on which that great city has

lavished vast sums of money ; the Zoological Museum of Harvard,

whose revenues would suffice to s upport some entire univer-

sities in this country; or the foundations of Mr. Peabody,

which have established great museums in several American

cities.” And he hoped that this latest gift to Montreal would
stimulate other benefactions, especially for their Faculty of

Applied Science, so that the physical apparatus and class-rooms

of the University might be as well provided for as their natural

science collections.

Mr, Merrifield, F.R.S., the retiring president, proposes at

the annual meeting of the London Mathematical Society on

November n, to cast his valedictory address into the form of

“Considerations respecting the Translation of Series of Obser-

vations into Continuous Formulae.” The following is the pro-

posed new Council:—Mr. S. Roberts, F.R.S., president; Dr.

Hirst, F.R.S., and Mr. J. W. L. Glaisher, F.R.S., vice-presi-

dents
j Mr. C. W. Merrifield, F.R.S., treasurer; Messrs. M.

Jenkins and R. Tucker, honorary secretaries ; other members,

Prof. Cayley, F.R.S., Mr. II. Hart, Prof. Ilenrici, F.R.S.,

Dr. Ilopkinson, F.R.S., Mr. A. B. Kempe, Mr. R. F. Scott,

Prof. H. J. S. Smith, F.R.S., Messrs. Lloyd Tanner, H. M.
Taylor, and J. J. Walker.

We take the following from the^Tew York 44 Monthly Index

to Current Periodical Literature,” &c. :

—

44 The new Warner
Observatory which is being erected at Rochester, N.Y., is

attracting much attention in social and literary as well as scien-

tific circles. The new telescope will be twenty-two feet in

length, and its lens sixteen inches in diameter, thus making it

third in size of any instrument heretofore manufactured, while

the dome of the Observatory is to have some new appliances for

specially observing certain portions of the heavens. It is to be

the finest private observatory in the world, and has been heavily

endowed by Mr. H. H. Warner. Prof. Swift has laboured

under numerous disadvantages in the past, and the new comet

which he recently found was in spite of many obstacles ;
but as

the new institution is to be specially devoted to discoveries, there

are good reasons to expect very many scientific revelations in the

near future from the Warner Observatory at Rochester.”

The Times has shown considerable pluck in having erected at

its office one of Mr. Jordan's glycerine barometers, described in

Nature, vol. xxi. p. 377. In the issue of the 25th inst. and

following days are published the readings of this gigantic

barometer at intervals of two hoars from 2 p.m. to 2 a.m.

This will be continued regularly, a second edition of the paper

giving the two-hourly readings from midnight to noon. These

daily records with a barometer on such an enormous scale will

be of the greatest value. The- Times rightly states that it seems

unquestionable that an instrument of this kind is admirably

suited for practical use at meteorological stations, at seaports, in

collieries, and in all other situations where it is of importance

for the unpractised eye to notice frequently and easily the changes

taking place in atnfospheric pressure.
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The results of the observations made from the two balloons

sent up from the Crystal Palace on Thursday last have not yet

been discussed. But it may be stated that the direction of the

wind was remarkably steady, as during the run the two balloons

were constantly kept in view of each other in spite of the want

of light and transparency of air. This result is all the more to

be noted that the variations in the altitude of the two balloons

were frequent and considerable, 0 to 5000 feet. The variation

of temperature did not amount to more than 5
0
C. between the

maTi'miim 0f the readings and their minimum. A peculiar

current was observed just on arriving on the coast, which is usual

under such circumstances. The composition of the clouds was

very complex. First, a layer of transparent fog covered almost

the whole of the land and gave a watery appearance to it

;

second, cumuli described as analogous to pulled bread were

floating at a height of 1000 metres and descended gradually

as the sun was nearing to the horizon; and lastly, a large

number of parallel strati stretching south-westerly in the

direction of the sun, and seemingly diverging from it. The

velocity of the wind was about half a mile per minute, and

pretty well determined by observers located in one of the

two towers of the Crystal Palace. As to the prognostication

of the route, it was nicely done by Mr. Coxwell, who told M.
de Fonvielle that he should land between Portsmouth and

Winchester. A question arose between M. de Fonvielle and

Commander Cheyne about the bearing, the latter's compass

having been reversed by an optical illusion, but the azimuth was

given with great accuracy, and the uncertainty between the two

would not have lasted for a minute if the possibility of the error

could have been ascertained. The swinging of the balloon

round its axis was sufficient to prevent the use of a new
compass designed on purpose for aeronauts.

It has been represented to us that in our notice of Prof.

Owen’s work the statement that “ he was lecturer on palaeon-

tology at the School of Mines in Jermyn Street in 1856 ” may
lead to a misapprehension. We have therefore to state that

although Prof. Owen delivered a course of lectures in the theatre

of the School of Mines in the year in question, he held no

appointment in that institution.

Mr. Graham Bell has been honoured in the scientific, as

well as other circles of Paris during the paBt week. He exhibited

his photophone at the establishment of M. Antoine Breguet and

elsewhere, and was the object of much curiosity wherever he

went as “l’homme qui fait parler la lumi&re.”

At the opening meeting of the Geologists' Association on

November 5, the president, Prof. Rupert Jone*, will read a

paper on the origin and progress of that society.

The next number of the Victoria Philosophical Institute’s

Journal is announced to contain papersby Prof. Stokes, F.R.S.,

Prof. Hughes of Cambridge, Prof. Nicholson, M.D., F.R.S.E.,

of St. Andrew’s, and Dr. Hormuzd Rassam, with maps and

details of his discoveries.

Mr. Fletcher of Warrington has sent us a specimen of a

new gas-heating burner which seems well adapted for many

purposes and trades which are as yet unsupplied with satis-

factory heating apparatus. It seems to us to have all the ad-

vantages claimed for it by Mr. Fletcher. It has from three to

four times the power of any burner similar in appearance ; the

flame is solid, intensely hot, and perfectly free from smell
;

it

gives a duty higher than the calculated theoretical maximum for

the gas consumed, and it cannot be damaged by the dirtiest

work. In case the perforated copper dome gets choked with

dirt, it can when the burner is warm be lifted off and washed or

brushed dean. Any liquid spilt so as to get inside the burner

the burner. The body of the burner is cast all in one

piece, without a joint, thus doing away with one great fault,

causing liability to leakage in most of the burners at present in

use. Altogether this burner seems to be one of the greatest

advances yet made in the practice of heating by gas. Mr.

Fletcher has also sent us a useful practical paper on Heating

(including cooking) by Gas, read the other day before the

Philosophical Society of Glasgow.

Part iii. is to hand of the magnificent “ Bedfordshire

Pomona,” the illustrations of the apples and pears in which
continue to be as numerous and life-like as ever, so much so as

to make one's month water. The papers in this part are on

“The Crab, its Characteristics and Associations,” by Mr. Edwin

Lees, F.L.S, ; “The Orchard, its Products: Cider and Perry,”

by the Rev. C. II. Bulmer
; the latter a paper of considerable

length, minute detail, and great practical value. Mr. David

Bogue is the London publisher.

Among the lectures to be given this winter at the Museum
and Library, Queen’s Road, Bristol, are the following:

—

November 22, Prof. S. P. Thompson, B.A., D.Sc., “The Rain-

bow,” illustrated with experiments by the electric light
;
January

17, 1881, Prof. Rolleston, M.A.,M.D„ F.R.S., F.L.S., Linacre

Professor of Anatomy and Physiology, Oxford, “The Early

Races of the British Isles ”
;
January 31, Sir John Lubbock>

Bart., M.P., F.R.S., F.L.S., “ Fruit and Seeds ” ; February 14,

Rev. J. M. Wilson, M.A., F.R.A.S., Head Master of Clifton

College, “ Double and Multiple Stars” ; February 28, Dr. W.
H. Stone, F.R.C.S., Lecturer on Physics at St. Thomas’s

Hospital, “ The Measurement and Determination of Musical

Pitch,” illustrated with experiments; March 14, Prof. W. J.

Sollas, M.A., F. R.S.E., F.G.S., Curator of the Bristol Museum,
“ Coal and the Bristol Coalfields.”

We have received the Catalogue of the General Lending

Department of the Newcastle-on-Tyne Public Library, a very

thick volume, with a much thinner one containing a list of the

books of the Juvenile Lending Department. We may notice

them more at length in a future number.

We have received a very favourable Sixth Annual Report

from the West London Scientific Association and Field Club,

which commenced its new session on the second Tuesday of this

month.

The Reports of the Dunedin (N.Z.) Naturalists’ Field Club

for 1878-80 are, we regret to see, desponding. It finds some

difficulty in keeping up the interest of its members, rather a

strange thing in the land of the New Zealand Institute. The
Report contains catalogues of the indigenous and introduced

flowering plants occurring in the Dunedin district.

On September 23 Rangoon was visited by three distinct

shocks of earthquake ; all parts of the province had previously

been visited by shocks. A shock of earthquake lasting two
seconds was felt at Cordova on the 2ist inst., accompanied by a

loud subterraneous rumbling. A slight shock, lasting six

seconds, was also felt at Madrid on the same day. The shock

was stronger in the centre of the city than in the outskirts, and
shocks occurred in several towns of the province of Zamora,

but no damage has been done. On the same date a shock, the

after effects of which were felt in almost every part of the

country, occurred both at Lisbon and Coimbra, without however

doing any damage.

It is stated that at the National Exhibition to be opened at

Milan next year there will be a captive balloon, on the model of

the one which was so successful in Paris in 1878. It will

measure not less than 180 feet in circumference, 84 feet in
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attached a safe and solid car, capable of containing seats for at

least eight persons. A steam-engine is to regulate the ascent

tfhd descent, and it will rise to a height of about 900 feet,

affording a splendid view of Milan and the plains of Lombardy.

The balloon will be constructed at Milan, M. Henri Beudet, the

well-known and experienced aeronaut, having been sent for to

direct the work.

The coal-beds on the Souris River, Manitoba, have proved

very rich, and are to be developed during the winter.

The Japan papers call attention to the almost limitless mineral

wealth lying dormant in the country, and which is only waiting

for development to become a profitable source of revenue. Of

coal there is an abundant supply, but only the Takashima mine

has been fitted with modern appliances. There arc several other

coal mines which ore only unprofitable because improperly

worked, and now it is averred that Prof. Atkinson during a

sojourn in the Mitake Mountains of the Koshu Province has

discovered another valuable deposit of coal.

Mr. North, who was sent by the Natal Government to

examine the Newcastle coal-fields, has reported favourably on

the quantity and quality of the coal.

On Friday evening, October 22
,
previous to distributing at

the Manchester Mechanics* Institute the prizes and certificates

gained by the students at this year’s Science and Arts, Society

of Arts, City and Guilds of London Institute, and l) nion of

Lancashire and Cheshire Institute’s examinations, Prof. Ayrton

delivered an address on Technical Education and on the future

of Mechanics* Institutions. Of the two original objects for

which Mechanics’ Institutions were established fifty years ago, to

provide clubs for artisans and places for giving popular scientific

lectures, it was shown that the latter had to a great extent been

abandoned ; also that the mere novel utility of such institutions

in furnishing the means for the holding of science and art classes

would also be taken away from them when the teaching of

elementary science became the duty of our elementary schools.

There remained, however, for Mechanics’ Institutions a great

new field of activity in the teaching of applied science to me-

chanics, not the teaching of abstract scientific principles and the

applications only perhaps afterwards, but the teaching of these

scientific principles through the apparatus in use in daily life ; in

fact, that Mechanics’ Institutions could well furnish the machinery

by means of which numerous technical classes throughout the

country which were so much needed could be rapidly established,

the money voted by the City and Guilds of London Institute as

payment on the results of the technological examinations,

together with funds locally subscribed, furnishing the motive

power. What the lecturer thought technical teaching should

consist of was illustrated by the kind of work now going on at

the temporary laboratories of the City Guilds Institute at Fins*

bury; stress was laid on the fact that there were no distinct

students’ fees there for laboratorywork and for lectures, but that

every fee, small as it was, entitled each student to at least two
hours’ practical work in the laboratories for every one hour of

lecture ; so that in fact all the 150 students had laboratory work
which did not consist in the mere repetition of qualitative lecture

experiments, but in the making of accurate quantitative measure-
ments, all bearing as far as possible directly on each student’s
trade. Of this practical illustrations were given. Prof. Ayrton
concluded by warning technical instructors from attempting to

follow ordinary college methods of synthetical teaching, which,
although most valuable for a young lad prepared to spend several
years at college, was quite unsuitable for an artisan engaged all
day in following his trade. Technical education, he considered,
must be distinctly analytical—the complete machine as the
artisan knew it mast be taken at once, and the science developed,

so to say, from the,machine itself; and that it was men with a
good practical knowledge of their trade and with an aptitude

for science rather than men versed in science, but with only a

mere book knowledge of industries, that weie wanted both as

candidates for the technological examinations and as students to

be trained up as technical instructors.

In the note on the late Dr. Sparks in Nature, vol. xxii.

p. 591, for Dr. King’s “ Therapeutics” read Dr. Binz’s

“ Therapeutics.”

The additions to the Zoological Society's Gardens during the

past fortnight include a Macaque Monkey (Macacus eyttomolgus)

from India, presented by Mr. W. B. Tustin ; two Polar Bears
(Ursus maritimus), an Ivory Gull (Larus eburneus) from the

Arctic Regions, presented by Mr. Leigh Smith, F.Z.S. ; a

Crested Porcupine (Hystrix cristata) from India, presented by
Mr. W. Middleton ; three Gaimard’s Rat Kangaroos (Hypsi*

prymnus gaimardi) from Australia, presented by Mr. A. B.

Gow ;
a — Brocket ( Cariacus sp. inc. ), a White-bellied Opossum

(Didelphys albiventris), a Brazilian Hare (Lepus brasiliensis) from
Quipapa, Pernambuco, a White-bellied Guan (Ortalida alhi-

ventris), a Black Tortoise { Testudo carbonaria) from Garanhuns,

presented by Mr, W. A. Forbes, F.Z.S. ;
a Frigate Bird

(Frcgala aquila) from Fernando de Noronha, presented by the

Rev. G. Bayldon ; a Yellow-headed Connre (Conurus jendaya)

from Pernambuco, presented by Mr. C. A. Craven
;
two Ame-

rican Black-backcd Geese (Sarcidiornis earunculata) from the

Sertoes of Pernambuco, presented by Miss Davis ; a White-

throated Finch {Spermopkila albogularis) from Pernambuco,

I presented by Mr. S. Jones ; a Herring Gull (Larus argentatus),

British, presented by Mr. J. Palmer; a Horrid Rattlesnake

|
(
Crotalus horridus) from Quipapi, Pernambuco, presented by

Mr. H. E. Weaver ; a Bonnet Monkey (
Macacus radiatns) from

India, a Black Iguana {Mctopcccros cornutum) from Galapagos (?),

deposited; a Rock Cavy ( Ccrcdon rupesiris), a Green-winged

Trumpeter ( Psophia viridis), | White-bellied Parrot (Caica

leucogasicr), a Red vented Parrot (.Fionas menstmus), two

Golden-headed Parrakeetg (Drotogcrys tui), two Toco Toucans

(Ramphastos toco ), an Orinoco Goose (Chenalopex jubata) from

Brazil, a Rufous Pigeon (Columba rufina), a Yarrell’s Siskin

{Chrysomitris yarrelli), two Scaly Doves [Scardafella squamosa)

from Farahyba, three Picazuro Pigeons (Columba picazuro), a

Black Tanager ( Tachyphonus mclaleucus), a Black-headed

Tanager ( Orchesticus atcr), a Passerine Ground Dove (Chama'pelia

passerina), three Yellow-shouldered Hangnest (Icterus tibialis),

from Pernambuco, a Brazilian Tanager (Ramphocalus brasilitts),

a Blue and Black Tanager [Callisle brasiliensis) from Bahia, a

White-eyebrowed Guan (Penelope superciliaris) from Panellas,

four Cactus Conures ( Conurus cactorum), two Banded Tinamous

(Crypturus noctivagus), seven Tataupa Tinamous (Crypturus

tataupa) from Garanhuns, a Great-Billed Rhea (Rhea macro-

rhyncha) from Agoas Bellas, Pernambuco, two Orchard Hang-

nests (Icterus spurius), a Baltimore Hangnest (Icterus Baltimore)

from North America, purchased ; two Squirrel-like Phalangers

(Delideus sciureus), bom in the Gardens ;
a Macaque Monkey

(Macacus cynomolgus) from^ India, presented by Mr. F. W.
Manley; a Dunlin (Tringa cinelus), a Sanderling (Cqlidris

armaria), British, presented by Mr, Edmund Elliot, M. R.C.S.

;

a Horned Lizard (Phrynosoma cornutum) from Texas, presented

by Mr. W. C. Boyd ; a Waxwing (Antpelis garrulus), European,

deposited ; a Black Saki- (Pitheeia satanas) from Lower

Amazons, a Roseate Spoonbill (Platalea ajaja), a Great-billed

Rhea (Rhea macrorhyncha) from South America, purchased*

OUR ASTRONOMICAL COLUMN
Ceraski’s Variable of Short Period.—It will be seen

from a letter which Prof. Pickering, the Director of the Obser-

vatory of Harvard College has addressed to us, that, contrary to
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the .opinion expressod by Dr. Juiiua Schmidt from His earlier

jI
’ observations, the tree period of thisstable variable star; Instead

V ' of being a little less man five days, appears to be a little less

^ than half this interval, otherwise miiitma observed at Harvard

College, will not accord with those of May and August observed

in Europe.

,
It is probable that Schwerd observed the star near a maximum

at meridian transit at Speyer on March 11, 1828, when he
** estimated its magnitude 67, and near a minimum at transit on

May 12 in the same year, when he rated it only xom# If we
compare the observation of March 1 1 with that of Dr. Schmidt,

who fixed a minimum to August 12 at 6h. mean time at Athens,

and assume 7662 periods to be included in the interval, vvc get

for the duration of one period £’490844., or sd. nh. 46*81121.,

which closely accords with half the period assigned by Schmidt
from his own observations and those of Ceraski. This reckoning
from August 12*1841 Greenwich mean time, and correcting for

the light-equation, will give the following times of geocentric

minima observable in this country :

—

h. m, h. m.

Oct. 28 ... 9 33 G.M.T. Nov. 17 ... 7 47 G.M.T.
Nov. 2 ... 9 7 „ 22 ... 7 21 „

7 ... 8 40 » *7 ... 6 54 „
12 ... 8 14 Dec. 2 ... 6 28 „

And for the times of visible maxima, supposing this phase to

occur midway between the minima, we find

—

Oct. 29 ... 15 27 G.M.T. Nov. 18 ... 13 40 G.M.T.
Nov. 3 ... is o „ _ 13 14

b ... 14 33 „ 28 ... 12 48
13 ... 14 7 Dec. 3 ... 12 21

If S be the sun's longitude, and R the earth’s radius-vector,

the correction for the light-equation (geocentric—heliocentric)
for 1880 may be found from

Cor. - 224*05 R. sin (S + 190 I7'*4),

We have received from Lord Lindsay a circular containing
the same information that is given in Prof. Pickering's letter,

with the addition of a diagram showing the Dttrchmustentng
stars in the vicinity of the variable, which for 1881*0 has R.A.
oh. 51m. 48s., N.P.D. 8° 46'*o,

[Mr, Knott's observation on October 23, received' since the

above was in type, as comp&ed with Athens, August 12, seems
to require a somewhat longer period, with minima a half hour or

so later than we have computed.]

The Rotation of Jupiter.—In No. 2,342 of the Astrono

•

mische Nackrichten (to which we refer for numerical details) Dr,

Julius Schmidt has a communication wherein he finds, from
observations of -the red spot upon the disk of Jupiter by himself
and others in 1879-80, an interval of gh, 55m. 34-48. for the

time of the planers rotation upon its axis, a result that he con-
siders may be adopted until the observations generally have
attained a greater degree of precision than they appear to
possess at present. With due care and practice, however, he
believes that such observations will be found to admit of much
greater accuracy, and illustrates this by his own experience at

Athens in the present year. In the same communication he
also discusses observations of a dark oval spot (a more favour-
able object than any used by Airy and Madler) during 104 rota-

tions in 1862 ; these observations give 9b. 55m. 25*683. for the
period of rotation, a result closely agreeing with those of

1834-35.

CHEMICAL NOTES
A NEW method -of preparing acetylene is described by Dr, W.

Saida in Wen. Akad, Ber. The method consists in heating
iodoform and mercury cthide in sealed tubes to 120°

;
the pro-

ducts of the reaction are acetylene, ethylene, ethylic iodide, and
mercury ethyliodide.

The same Berichte contains a paper by Herr v. Dumreicher
on the relative stabilities of nitrous and nitric oxides, and of
nitrons and nitric oxides when acted on stannous chloride.

Nitrous oxide is not reduced even at ioo° ; nitrous acid is re-

duced to nitrous oxide ; nitric oxide and nitric acid ore reduced
to hydroxylamine, and subsequently to ammonia. The reaction

may be applied to the estimation of nitric acid.

In the Proceedings of the Academy of Rome Signor Cossa
communicates the results of experiments on didymium tungstate :

he has determined the specific heat of this salt to be 0*0831—

temperaturature limits,arc not given. Taking the atomic beaitof

tungsten as £*4, and that of oxgen as 4, this result points rather

to the formula for didymium tungstate, DiW04(Di sz 98), than

to that now generally accepted, D^(W04)a(Di = 147)*

A new organo-metallic compound containing the divalent

radicle (CH-)" is described in the Journal of the Chemical
Society by Sakurai

; the formula of the new substance, for

which the name Monomcrcuric methylene iodide is proposed, is

I(CUf)HgI. This is the first known metallic compound con-
taining a divalent hydrocarbon radicle.

G. Bouchardat claims, in Conipt, rend., to have converted
amylene, by successive removals of hydrogen, into cymeae.
Hitherto attempts to pass, by a simple series of reactions, similar

to those, by which the passage from one isologous group to

another is effected, from the paraffin to the aromatic group of

compounds, have not been successful.

According to the experiments of Macagno (Biid. Centralbatt)

the mellowness of old wine is due more to an increase in the

amount of glycerine present, than to a decrease in the tannin

j

there must also be a certain proportion between the amounts of
alcohol and tannin, in order that the wine may keep well.

In the Annates Chim. Phys. Berthelot describes an apparatus

in which the combination of two gaseous constituents to form a

gaseous compound may be conducted, so as to allow of an
accurate measurement of the thermal change which accompani.es

the chemical change.

A discussion as to the value to be assigned to the atomic

weight of antimony is at present being carried on. From
analyses of the bromide and other salts, Prof. Cooke of Harvard
concludes that the generally-accepted number, 122, is too large,

and that 120 is more nearly correct. Herr Schneider, whose
experiments had been criticised by Cooke, replies In the Journal

fur Praet. Chem . He sharply criticises Cooke's methods, gives

the details of new experiments, and asserts strongly that 122 is

much more nearly correct than 120.

No results of special importance have lately been published

regarding the densities of the vapours of the halogen elements.

An objection made by Petterspon and Ekstrand to V. Meyer's
method, viz. that solid bodies condense air on their surface,

which air they again give up when strongly heated, has been
shown by Meyer, in the last number of the Berlin Berichte

,
to

have no weight against his experiments.

Two important papers on atmospheric ozone have been pub-

lished in the Berichte by E. Schone. This observer, who has
given much careful study to the subject of ozone, says that

the smell of ozonised oxygen does not at all resemble the peculiar

odour noticed after a lightning flash. The true smell A ozone

is, however, frequently noticeable in ordinary air, and comingfrom
the clothes of persons who may enter a room from the open air in

winter. The ordinary potassium iodine papers are valueless OS

ozone measurers, according to Schone, A small amount of ozonO

in moist air produces a greater depth of colour on these papers than

a larger amount of ozone in dry air. The humidity of the air and
the hygroscopic character of the material from which the paper

is made therefore largely influence the depth of colour produced.

It has been supposed that much ozone is produced in the neigh-

bourhood of waterfalls, but the increased depth of colour of me
otassium iodide papers is only due, says Schone, to the great

umidity of the air. Schdnbein’s
* 4 ozonometer” serves as a

very rough hygrometer. Paper coated with thallous hydrate tt

recommended as a measurer of the relative amount of “ oxidising

principle” in the air: the paper is coloured brown-owing to

production of thallic oxide—by ozone or hydrogen peroxide, _A
table is given showing the variations in “oxidising principle”

during 1879. The general conclusions are briefly these i—r,.

The papers are coloured more deeply during the day thanduring,
the night ; this difference is more apparent during the

of the year. 2. Increased wind-force causes increased ool^pu
tion, because a greater amount of oxidising substance is brought
in contact with the paper during the time of exposure^ 3.

Cloudiness and rain especially influence the coloration ;' the
heavier the rain the smaller the coloration of the paper. Direct

determinations of hydrogen peroxide have shown that whence
thallium papers are much coloured this compound is presenting

the atmosphere in comparatively large quantity. Herr' Scbttne
regards the actual existence of ozone in the atmosphere as at

present an open question.

Mr. A. Villiers publishes in the September number of

Annales Chim . Phys, a lengthy and important paper on the
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conditions of equilibrium of mixtures of alcohols and mineral

acids. He considers in detail the velocity, and limits of etherifi-

cation of the more important mineral acids, and arrives at many
valuable results.

GEOGRAPHICAL NOTES
At the last meeting of the Berlin Geographical Society news

was received through a German trade house in Tangier that Dr.
Lenz had reached Timbuctoo, and that he hoped to be at St.

Louis, in Senegal, in the month of July. If this is correct Dr.
Lenz has made a rapid journey m this direction, as he only
left Tangier on December 22 last. Caille, however, in 1828,

travelled from Timbuctoo to Fez in four months. The last

letter received from him by the Society was from Tenduf, in

the beginning of May, twenty days' journey from Timbuctoo.

The Zcitsehrift of the Berlin Geographical Society, Nos. 88,

89, has a valuable map by Herr Richard Kiepert, showing the

work done in Angola in 1876 by Dr. II. von Barth in the region

of the Bengo and Lucalla, and of Herr Otto Schiitt in XS77—79
on the Lower Quanza. Dr. von Mollendorff discusses the

methods of transcribing Chinese geographical names, and con-

cludes that the Pekin form of the Guan-hua, or so-called Man-
darin dialect, would be 1>est for general purposes. But Dr. von
Mollendorff asks whether, while selecting this form generally, it

is advisable to make exceptions in certain cases. Such names,
for example, as already exist in familiar forms might be excepted,

as Pekin, Canton, Hongkong, Swatow, &c. With other names,
especially for special maps, a change from the uniform method
of writing might be adopted. Maps of districts for the use of

travellers would evidently be of greatest service when the local

forms of names were given. Perhaps the Guan-hua might be used
for the names of great towns, large rivers, and mountains, while
smaller places might have the local forms of their names.
For a map of the whole of China, or of the greater part

of it, containing little more than the district towns, evidently

tile Guan-hua would be the preferable form. In books
it would perhaps be best to give both forms. It is, no
doubt, high time that some attempt at uniformity should

be made, but the difficulty is by no means easy of solution,

owing partly to the letters of the alphabet not being sounded
uniformly in all European languages. Herr von Mollen-

dorff instances the absurdity of the present want of system
by the ways in which the Chinese name of the Yellow River is

spelled. These are confusing enough, but what will he say when
he sees ** Ilouan He ” (for Ilwang-ho) at the head of the
interesting communication just received from Col. Prejevalsky?
We cannot entirely concur in Herr von MollendorfTs definition

of “ Kwan-hwa,” popularly translated “ Mandarin dialect,” and
he himself makes the orthographical jumble much worse by
writing 4t Guan-hua,” which we should imagine few sinologues

would attempt to defend. The vexed question, however, may
find a solution before long in an unexpected quarter, for the

Statistical Department of the Chinese Maritime Customs at

Shanghai, we believe, have under consideration a system of
spelling for adoption in their reports and other publications, and
this, if adopted, will probably come by degrees into general use.

Dr. Hildebrandt gives an account of a visit be made to the
Amber Mountains in the north of Madagascar ; Herr K. Himy
continues his elaborate paper on tbe region around the Kara-Kul,
and much of the number is occupied with the journal in North
Africa of the late Dr. Erwin von Bary.

The new number of the Lyons Geographical Society's Bulletin
contains several items of interest. M. Morice's paper on French
Cochin-China is published with a sketch map, followed by some
notes by the Abbe Desgodins on the hydrography and orography

2;
an<* a communication by the Abbe Faure on Potosi in

Bolivia. Among the other contents are Pfcre Brockets notes on
the geographical positions in Eastern Turkistan and Jungaria
aeter

™J
ncd in 1870 by two Jesuit missionaries, and the report on

CoL Flatters' explorations in the Central Sahara last spring.

,
Venuikoff has just published at Geneva an historical

sketch of the geographical discoveries made in Asiatic 'Russia
worn the most remote times to our own days, illustrated by
Perthes map of North and Central Asia.

ClarV* SS?***!?*^ Mission have been informed by Mr. Samuel

tw S ln Chinese province of Szechuen,
that, In company with Mr. Mollman, of the British and Foreign

Bible Society, he lately made a journey from Chungking, on the

Upper Yangtsze-kiang, to Ch£ngtu-fu, the capital of the province,

on which he travelled by unfrequented roads, where, so far as he
could learn, no foreigner had ever been seen before; several

previously unvisited towns were also entered. Mr. Clarke calk

especial attention to the commercial activity prevailing along his

route, and the frequency with which markets were held.

The Asiatic Society of Bengal have just published, as an

extra part of their Journal
,
a 44 Vocabulary of the Language of

Eastern Turkistan, by the late Mr, R. B. Shaw, the well-known
traveller, supplemented by two Turki vocabularies of birds and
plants by Mr. J. Scully, lately on special duty at Kashgar.

From the Vienna Allgemeine Zeitung we gather that Dr.
Emil Holub contemplates undertaking another lengthened journey
in Central South Africa, provided that he can obtain the neces-

sary funds. It is estimated that 50,000 florins will be required

for the purpose, and it is proposed to raise this sum by a public

subscription, the Austrian Geographical Society heading the

list.

The September number of the Boldin of the Madrid Geo-
graphical Society contains a detailed account of the Marquesas
Islands, with map, by D. Ricardo Beltran of Rozpide.

It is stated that the Gulnare
,
with Capt. Howgate's expe-

dition, landed at Rittenbank in Greenland, Dr.’Pavy and Mr.
Clay, whose intention is stated to be to make natural history

collections and explore the northern limits of Greenland. This,

we believe, is the same M. Pavy (a Frenchman) whose projected

polar expedition suddenly collapsed in San Francisco seven years

ago.

The Austrian Monatssckriftfur den Orient for October con-

tains an article by Prof. Vambery on the commercial importance
of the Upper Oxu% in which he endeavours to show that there,

and not on the Lower Oxus, is trade likely to be developed.
Dr. Paulitschke give* an interesting sketch of the progress of

African exploration during the past seventy years.

ON MAXIMUM AND MINIMUM ENERGY IN
VORTEX MOTION »

I. A FINITE volume of incompressible inviscid fluid being“ given, in motion, filling a fixed, simply continuous, rigid

boundary, the fact of its being in motion implies molecular rota-

tion, or (as it may be called for brevity) vorticity. Helmholtz's

law of conservation of vorticity shows that, whether the boundary
be kept fixed as given, or be moved or deformed in any way,
and brought back to its given shape and position, there remains

in every portion of the fluid which had molecular rotation a

definite constant of vorticity ; and his formula for calculating

energy for any given distribution of vorticity allows us to see

that the energy may be varied by the supposed operation on tbe

boundary.
II. The condition for steady motion of an incompressible in-

viscid fluid filling a finite fixed portion of space (that is to say

motion in which the velocity and direction of motion continue

unchanged at every point of the space within which the fluid is

placed) is that, with given vorticity, the energy is a thorough
maximum, or a thorough minimum, or a minimax. The
farther conditition of stability is secured by the consideration of

energy alone for any case of steady motion, for which the energy

is a thorough maximum or a thorough minimum ; because when
the boundary is held fixed the energy is of necessity constant.

But the mere consideration of energy does not decide the ques-

tion of stability iot any case of steady motion in which the energy

is a minimax.
III, It is clear that, commencing with any given motion, the

energy may be increased indefinitely by properly-designed opera-

tion on the boundary (understood that the primitive boundary is

returned to). Hence, with given vorticity, there is no thorough

maximum of energy in any case* There may also be complete

annulment of the energy by operation on the boundary (with

return to the primitive boundary), as we see by the following

illustrations 1

—

1. The case of two equal, parallel, and oppositely rotating

vortex columns terminated perpendicularly by two fixed parallel

planes, which, by proper operation on the boundary, may be so

1 By Sir William Thornton, British Aaaodaftion, Swansea, Section A,.

Saturday, August s8.
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mixed (like two eggs "whipped " together) that, infinitely near

to any portion of either, there shall be some of the other.

2. lie case of a single Helmholtz ring, reduced by diminution

of its aperture to an infinitely long tube coilea within the

inclosure.

3. The case of a single vortex column, with two ends on the

boundary, bent till its middle meets the boundary ; and farther

bent ana extended, till it is broken into two equal and opposite

vortex columns; and then farther dealt with till these two are

whipped together to mutual annihilation.

IV. To avoid for the present the extremely difficult general

question illustrated (or suggested) by the consideration of such

cases, confine ourselves now to two-dimensional motions in a

space bounded by two fixed parallel planes and a closed cylindric

surface perpendicular to them, subjected to changes or figure

(but always truly cylindric and perpendicular to the planes). It

is obvious that, with the limitation to two-dimensional motion,

the energy cannot be either infinitely small or infinitely great

with any given vorticity and given cylindric figure. Hence,

under the given conditions, there certainly are at least two stable

steady motions. We shall, however, see further that possibly

in every case except cases of a narrow, well-defined character,

and certainly in many cases, there is an infinite number of stable

steady motions.

V. In the present case, clearly, though there are an infinite

number of unstable steady motions, there are only two stable

steady motions—those of absolute maximum and of absolute

minimum energy.

VI. In every steady motion, when the boundary is circular,

the stream lines are concentric circles, and the fluid is distri-

buted in co-axial cylindric layers of equal vorticity. In the

stable motion of maximum energy, the vorticity is greatest at

the axis of the cylinder, and is less and less outwards to the

circumference. In the stable motion of minimum energy the

vorticity is smallest at the axis, and greater and greater out-

wards to the circumference. To ex' ress the conditions symbo-
lically, let T be the velocity of the fluid at distance r from the

axis (understood that the direction of the motion is perpendicular

to the direction of r) ; the vorticity at d :stance r is

—

d_T
dr >

If the value of thu expression diminishes from r = 0 to r = a,

the motion is stable, and of maximum energy. If it increases

from r = o to r — a the motion is stable and of minimum energy.

If it increases and diminishes, or diminishes and increases, as r
increases continuously, the motion is unstable.

VII. As a simplest subcase, let the vorticity be uniform
through a given portion of the whole fluid, and zero through

the remainder. In the stable motion of greatest energy, the

portion of fluid having vorticity will be in the shape of a

circular cylinder rotating like a solid round its own axis,

coinciding with the axis of the inclosure ; and the remainder of

the fluid will revolve irrotationally around it, so as to fulfil the
condition of no finite slip at the cylindric interface between
the rotational and irrotational portions of the fluid. The
expression for this motion in symbols is :

—

T « Cr from r — o to r — b

;

C69

and T = *— from r = b to r = a,
r

VIII. In the stable motion of minimum energy the rotational

portion of the fluid is in the shape of a cylindric shell, inclosing

the irrotational remainder, which in this case is at rest. The
symbolical expression for this motion is—

T a o, when r < \/(as — b*) and T — (

when r > V(aa - b2).

IX. Let now the liquid be given in the configuration VII, of
greatest energy, and let the cylindrical boundary be a sheet of a
real elastic solid, such as sheet-metal with the kind of dereliction
from perfectness of elasticity which real elastic solids present

;

that » to say, let its shape when at rest be a function of the
stress applied to it, but let there be a resistance to change of
ahape depending on the velocity of the change. Let the un-
stressed shape be truly circular, and let it be capable of slight
deformations from the circular figure in cross section, but let it

always remain truly cylindrical. Let now the cylindric boundary
he slightly deformed and left to itself, and held so as to prevent
it from being carried round by the fluid. The central vortex

column is set into vibration in such a manner that longer and
shorter waves travel round it with less and greater angular
velocity. 1 These waves cause corresponding waves of corruga-

tion to travel round the cylindric bounding sheet, by winch
energy is consumed, and moment of momentum taken out of the

flnid. Let this process go on until a certain quantity of moment
of momentum has been stopped from the fluid, and now let the

canister run round freely in space, and, for simplicity, suppose
its material to be devoid of inertia. The whole moment of
momentum is initially

—

It is_now

*(b2
{fi* -\b') - M,

and continues constantly of this amount as long as the boundary
is left free in space. The consumption of energy still goes on,

and the way in which it goes on is this : the waves of shorter

length are indefinitely multiplied and exalted till their crests run
out into fine laminae of liquid, and those of greater length are

abated. Thus a certain portion of the irrotationally revolving

water becomes mingled with the central vortex column. The
process goes on until what may be called a vortex sponge is

formed ; a mixture homogeneous on a large scale, but consisting

of portions of rotational and irrotational fluid, more and more
finely mixed together as time advances. The mixture is, as

indicated above, altogether analogous to the mixture of the

substances of two eggs whipped together in the well-known
culinary operation. Let V be the radius of the cylindric vortex

sponge, b being as before the radius of the original vortex

column

—

X. Once more, hold the cylindric case from going round in

space, and continue holding it until some more moment of

momentum is stopped from the fluid. Then leave it to itseli

again. The vortex sponge will swell by the mingling with it of
an additional portion of irrotational liquid. Continue this

process until the sponge occupies the whole inclosure.

After that continue the process further, and the result will be
that each time the containing canister is allowed to go round freely
in space, the fluid will tend to a condition in which a certain
portion of the original vortex core gets filtered into a position next
to the boundary, and the fluid within it tends to a more and more
nearly uniform mixture of vortex with irrotational fluid. This
central vortex-sponge, on repetition of the process of preventing
the canister from going round, and again leaving it free to go
round, becomes more and more nearly irrotational fluid, and the
outer belt of pure vortex becomes thicker and thicker. The
final condition towards which the whole tends is a belt consti-

tuted of the original vortex core now next the boundary ; and
the fluid which originally revolved irrotationany round it now
placed at rest within it, being the condition (VIII. above) of
absolute minimum energy. Begin once more with the condition
(VII. above) of absolute maximum energy, and leave the fluid

to itself, whether with the canister free to go round sometimes,
or always held fixed, provided only it is ultimately held from
going round in space; the ultimate condition is always the
same, viz., the condition (VIII.) of absolute minimum energy.

XI. That there may be an infinite number of configurations

of stable motions, each of them having the energy of a thorough
minimum as said in IV. above, we see, by considering the ease,

in which the cylindric boundary of the containing canister con-

sists of two wide portions communicating bv a narrow pamage,

as shown in the sketch. If such a canister be completely Wed
with irrotationally moving fluid of uniform vorticity, the item-
lines must be something like those indicated in the sketch.

* See Proceedings of the Royal Society of Edinburgh for 1880, or PAUo-
toOkictd Magtstim for x88o ; Vibration* of a Columnar VOttex ; Wm
Thomson.
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** Hence if a small proportion of the whole fluid is irrotnational,

it is clear that there may be a minimum energy, and therefore a

stable configuration of motion with the whole of this in one

of the wide parts of the canister ; or the whole in the other ; or

any proportion in one and the rest in the other ;
or a small

portion m the elliptic whirl in the connecting canal, and the rest

divided in any proportion between the two wide parts of the

canister.

ON THE SPECTRA -OF THE COMPOUNDS
OF CARBON WITH HYDROGEN AND
NITROGEN

VTESSRS. UVEING AND DEWAR have made a long

series of observations on this subject, of which the follow-

ingis a brief abstract 1 by the authors :

—

The first experiments were made with a De Meritens dynamo*

electric machine, arranged for high tension, giving ail alternating

current capable of producing an arc between carbon poles in air

of from 8 to 10 millims. in length. The carbon poles used had

been previously purified by prolonged heating in a current of

chlorine.

The arc was taken in different gases inside a small glass globe

about 60 millims. in diameter, blown, in the middle of a tube.

The two ends of the tube were closed with dry corks, through

which were passed (t) the carbons inserted tltrough two pieces

of narrow glass tubing ; (2) two other glass tubes through which
currents of the gases experimented with were resit.

The arc taken in a globe of air gave a tolerably bright con-

tinuous spectrum, above Which- the green and blue hydrocarbon

bands were seen, also the seven bands in the indigo (wave-lengths

4,600 to

more b:
‘

Carbonic 'acidm hydrogen, nitrogen, chlorine
,
carbonic oxide

K

nitric oxide, and gmnwnifi were thenisuccessWely substituted for

nir in the globe, with the result thrft in carbonic acid, hydrogen,
chlorine^and carbonic otftclc, the 'above-mentioned bands in the
indigo, violet, gad ultra-violet died * away, tvhile In nitrogen,

nitric oxide

,

and ammonia, they were always well seen.

These different gases were used in order to eliminate to a large

extent the influence of electric conductivity on the character of

the spectrum ; and the green and blue hydrocarbon bands were
seen, more;or les% in all of them.
Next observations were made of the spectra of flames of

sundry compounds of carbon.
In the flame of cyanogen, prepared from well-dried mercury

cyanide; passed over phosphoric anhydride inserted in the same
tube, and burnt from a platinum jet fused into the end of the
tube, the hydrocarbon bands were almost entirely absent, as
Plucker and Hittorf had found j only die brightest green band
was seen; and that faintly. The indigo, violet, and ultra-violet
bands, oto the other hand, were wdl developed.

These thr^e sets ofbands in the indigo, violet, and ultra-violet

are in the sequel ^referred to ,as the fi cyanogen bands/’ though
it is possible that they may be producible by other compounds of
carbon with/nitrogen. r

The flame of hydrocyanic add burning in air showed very
much the same as that of cyanogen.

In the flame of a mixture of purified hydrogen and carbon
disulphide no hydrocarbon bands at all could be detected.
Nor could they be detected in the flame of a mixture of car-

bonic oxide and hydrogen burnt in air.

When a mixture of hydrogen or of carbonic oxide with carbon
tetrachloride vapour was burnt, hydrocarbon bands made their
appearance, but were weak.
On the other hand, chloroform, when mixed with hydrogen,

gave, when burnt in air, the hydrocarbon bands very strongly.
On a review of the whole series of observations, certain points

stand out plainly. In the first place, the indigo, violet, and
itra-violet bands, characteristic of the flame of cyanogen, are

conspicuous in the arc taken in an atmosphere of nitrogen, air,
0*lde

’ or ammonia, and they disappear almost, if not

J®’ 'vlien the arc is taken in a non-nitrogenous atmosphere of

;
0£etl » car'honic oxide, carbonic acid, or chlorine. These

.
- - ---*—

j

in the flames of cyanogen and
acid, but are not seen in those of hydrocarbons,

J?
c“^on disulphide. The conclusion seems

tnat they belong to cyanogen
; and this conclusion

For fuller detail* *ce Proc. R.S., xxx. pp. i5a , 494.

does not seem to be at all invalidated by the fact that they are

seen weakly, or by flashes, in the arc or spark taken in gases

supposed free from nitrogen by reason of tnc extreme difficulty

of removing the last traces of air, They are never, in such a

case, the principal or prominent part of the spectrum, and in a

continuous experiment they are seen to fade out in propoition as

the nitrogen is removed. This conclusion is strengthened by the

observations that cyanogen (or hydrocyanic acid) is generated in

the arc in atmospheric air in large quantity.

In the next place, the green and blue bands, characteristic of

the hydrocarbon flame, seem to be always present in the arc,

whatever the atmosphere. This is what we should expect if

they be due, as Angstrom and Thalen suppose, to acetylene

;

for the carbon electrodes always contain, even when they have
been long heated in chlorine, a notable quantity of hydrogen.
In the flames of carbon compounds they by no means always
appear ; indeed it is only in those of hydrocarbons or their

derivatives that they are well seen. Carbonic oxide and carbon

disulphide, even when mixed with hydrogen, do not show them

;

and if seen in the flames of cyanogen, hydrocyanic acid, and
carbon tetrachloride mixed with hydrogen, they are faint, and
do not form a principal or prominent part of the spectrum.

This is all consistent with the supposition of Angstrom and
ThaK-n. The fact that the bands are not produced even in the

presence of hydrogen, when it is not present in the flame in the

form of a compound with carbon, is very significant ;
for we know

that acetylene is present, and can easily be extracted from the flame

of any hydrocarbon, and that it is formed as a proximate pro-

duct of decomposition of hydrocarbon by the electric discharge,

but we have no evidence that it is producible as a product of

direct combination of carbon with hydrogen at the comparatively

low temperature of the flames described.

The hydrocarbon bauds arc best developed in the blowpipe

flame, that is under conditions which appear, at first sight,

unfavourable to the existence of acetylene in the flame. How-
ever, by the use of a DevilleV, tube, acetylene may readily be
withdrawn from the interior of such a flame, and from that part

of it which.shows the hydrocarbon bands most brightly.

The question ns to whether these bands are due to carbon
itself or to a compound of carbon with hydrogen, has been
somewhat simplified by the observations of Watts, Salct, and
others on the spectrum of carbonic oxide. It con hardly be
doubted now that that compound has its own spectrum quite

distinct from the hydrocarbon flame spectrum. The mere
presence of the latter spectrum feebly developed in the electric

discharge in compounds of carbon supposed to contain np
hydrogen, weighs very little against the series of observations

which connect this spectrum directly with hydrocarbons.
In the next place, it appears conclusively from the experi-

ments, that the development of violet bands of cyanogen, or

the less refrangible hydrocarbon bands, is not a matter of

temperature only. For the appearance of the hydrogen lines C
and F, observed by the authors in the arc taken in hydrogen,
indicates a temperature far higher than that of any flame. Yet
the violet, bands are not seen in hydrogen at that temperature,
while the green bands arc well developed. The violet bands
are, nevertheless, seen equally well at rhe different temperatures
of the flame, arc, and spark, provided cyanogen be the compound
under observation in the flame, and nitrogen and carbon are

present together at the higher temperatures of the arc and
spark.

The accompanying diagram (Fig. 1) shows approximately the

relative portion of the bands in that part of the spectrum of the

flame of cyanogen fed with a jet of oxygen which is more
refrangible than the Fraunhofer line F. Only those bands

which are less refrangible than the solar line L have been before

described, but photographs show two shaded bands slightly less

refrangible than the solar line N accompanied by a very broad

diffuse band of less intensity on the more refrangible side of N

;

also a strong Bhaded band, which appears to be absolutely

coincident with the remarkable shaded band in the solar spec-

trum, which has been designated by the letter P; and near

this, on the less refrangible side,* a much fainter diffuse band,

which also seems to coincide with a part of the solar spectrum

sensibly less luminous than the parts on either side of it. This

spectrum is remarkably persistent at all temperatures of the

flame. Watts found that it did not disappear when the flame

was cooled down as much as possible by diluting the cyanogen

with carbonic acid ; it retains its characters when the cyanogen

is burnt in nitric oxide. The flame in the last case must be one
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of the hottest known, from the large amount of heat evolved in

the decomposition of cyanogen and nitric oxide, namely, 41,000

and. 43, 300 units respectively. Thera is in the case of cyanogen,

as in thecase of so many other substances, a difference in the

relative intensities of the different parts of the spectrum of the

flame at different temperatures, but no other change of character.

In the upper part of the flame where much or all of the cyanogen

is oxidised or decomposed the spectrum is continuous, but at the

base of tbe flame where it is issuing from the nozzle the cyanogen

bands are always seen both when the cyanogen is burning in

oxygen and when it is burning in nitric oxide* This is what we
should anticipate, provided intermediate, and not the final,

compounds are the active sources of the banded spectrum.

Each of the five sets of bands shown in the diagram is attended

on its more refrangible side by a series of rhythmical lines

extending to a considerable distance, not shown in the diagram,

but easily seen in the photographs.

Coal gas burning in oxygen gives no bands above that near G
within the range of the diagram, Fig. 1; but beyond this

photographs show & spectrum of a character quite different from
that at the less refrangible end, which the authors have traced to

be due to water and described elsewhere {Proc. R. S., No. 205).

The authors then describe experiments with carbon tetra-

chloride, conducted with great care and numerous repetitions

because of the prominence given to an experiment with this

compound by Mr. Lockyer in a recent “Note on the Spectrum
of Carbon," and because their results in every case differ from
those which he obtained.

The form of sparking tube employed was similar to that used
by Saleh This was attached by thiok rubber tubing to a

straight glass tube of which one half, about 6 inches long, was
filled with phosphoric anhydride, and the other half with small

fragments of soda-lime to prevent any chlorine from the decom-
position of the tetrachloride by tbe spark from reaching the

Sprengel pump. The tetrachloride used had been fractionated

until it had a constant boiling point of 77° C. Sufficient of it

was introduced into the sparking tube to fill nearly one quarter

of the bulb at the end, and the whole interior of the tube
thoroughly wetted with it in order to facilitate the removal of
the last traces of air.

When the tube containing the tetrachloride had been so far

exhausted that little but condensible vapours were pumped out,

the bulb was heated so as to fill the apparatus with vapour of

tetrachloride, the pump stillgoing, and this was repeated as long
as any incondensible gas was extracted. Sparks were then
passed through the tube for a short time, the pump still being kept
going. After a short time it was unnecessary to keep the pump
going, as all the chlorine produced by decomposition of the
tetacnloride was absorbed by the soda-lime. On now examining
the spcctram, no trace of any of the cyanogen bands could be
detected, either by the eye or by photography, however the

spark might be varied. The violet lines of chlorine described
by Salet were more or less visible, coming out brightly when a
condenser was used. Several tubes were treated in this way,
and many photographs taken, but always with the same result

;

no trace appeared of either the seven blue, the six violet, the five

ultra-violet, or of the still more refrangible bands of the cyanogen
flame* It is true that all the photographs showed three lines in
the ultra-violet, but these do not at all closely resemble the
cyanogen bands, they are not shaded like them. The least

refrangible of the three is coincident with the middle maximum
in the ultra-violet set of five bands, but the other two do not
coincide with other of these maxima. When a condenser is

used, these three lines come out with much greater intensity, and
two other triplets appear on the more refrangible side, as well
as other lines.

The general character of the violet part of the spectrum of the
spark in carbon tetrachloride taken without a condenser, but not
the exact position to scale of wave-lengths of all the lines, is shown
in Fig. 2. Fig. 3 shows the brightest of the additional lines
which come out with the use of a condenser. Photographs of
sparks taken in hydrochloric acid showed a precisely similar
group of ultra-violet lines, so that there is no doubt that the
three lines which the photographs show near the place of the
ultra-violet cyanogen bands are due to chlorine.
Repeated trialsln which the arrangements were varied having

shown that pure carbon chloride, if free from nitrogen, does not
give any ox tike bands ascribed to compounds of carbon with
nitrogen, the next step was to determine whether the addition of
nitrogen would bring them out, and if so what quantity of

nitrogen would make them visible. For this purpose the

of the robber tube connecting to the pump a sparking tube con-
taining tetrachloride and found to give no cyanogen bands, was
loosened, and, after letting in very little air, immediately closed

again. On now passing the spark the six violet beads at once
and the seven blue bands also were in a short time
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sparking tubes containing carbon tetrachloride, the tube con-
nected to the Sprengel pump, and the air removed as before. On
examination of the spark with the spectroscope no trace of any
cyanogen band could be detected. A pinch-cock was now put
on the rubber tube, and the bichromate was heated by a spirit
lamp to decomposition (whereby it is resolved into nitrogen,
water, and oxide of chromium). On now passing the spark the
six violet bands were well seen. There was no change in the
condition of the coil or rheotome, so that the spark was of thesame character as it had been before when no cyanogen bands
were visible, and die change in the spectrum cannot be attributed

8̂ * 7110 wei
fikt of to® bichromate was

between 0005 and 0006 grm., and the nitrogen this would
evolve would fill just about ^ of a cubic centimetre at atmo-
spheric pressure. The tube held 30 cub. centims., so that vapour
of carbon tetrachloride when mixed with^ part of its volume
of nitrogen, rives under the action of the electric spark the
^^ogc^bands distinctly. Other similar experiments confirmed

J

Similar experiments with carbon bisulphide, benzol, and well-
purified naphthaline, gave like results when care was taken to
remove air completely.
As Watte laid much stress on the occurrence of the cyanogen

bands m the spectrum of the spark taken in carbonic oxide at
atmospheric pressure (though they do not appear in carbonic
oxide at reduced pressures), as a proof that these bands weredue to carbon only, the authors made a series of careful experi-
ments with carbonic oxide at atmospheric pressures.

In the first experiments with this substance the gas was madeby the action of sulphuric add on dried formiate ofsodium, and
Cya“ogen bands di»PP«red as air was

expelled from the apparatus, reappearing brightly when air,

,3L»“edlne the whole gas in the apparatus, was

Carbonic oxide was next generated by- heating, in a tube of
'

b“? l'“
S l“ “ordinary combustion furnace, a mixture of pureand dry potassium oxalate with on#- nnart» :_if. . r

”rr “ — w
*i

a 1 nc was connected
with a Sprengel pump, and the air exhausted before heating the"“kfe- TS ead o{ tbe tube “ itb the oxalate waslhen
heated, and the whole apparatus filled with carbonic oxide itwas then again exhausted with the pump, refilled by heatingmore oxalate, and the gas allowed to stream out through thepump for some time. The heat was then lowered, sparks werepassed, and the spectrum observed. No trace whatever of the^yuiogen bands could be detected, however the spark might be
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tion above recorded that there is in the spectrum of cyanogen a

strong shaded band coincident with the very characteristic dark

shaded band P, strengthens materially the evidence in favour of

the existence of these bands in the solar spectrum ; the more so

as the series of lines at P has far more of the distinctive character

of the cyanogen spectrum than any other series in the ultra-

violet part ofthe solar spectrum.

However that may be, they contend against the hypothesis

that if present the bands can be due to any vapour of carbon

uncomoined in the upper cooler region of the chromosphere.

One object of their investigations has been to determine the

permanence of compounds of non-metallic elements and the sensi*

tiveness of the spectroscopic test in regard to them, It appeared

probable that if such compounds existed in the solar atmosphere

their presence would be most distinctly revealed in the more

refrangible part of the spectrum, and it seems sufficiently clear

that the presence of nitrogen in the sola£ atmosphere may be

recognised through cyanogen when free nitrogen might escape

detection.

UNIVERSITY AND EDUCATIONAL
INTELLIGENCE

Oxford.—

T

he Millard Scholarship in Natural Science lately

founded at Trinity College has been awarded for the first time.

The successful candidate is Mr. R. Bodey, from the Mining
School, Bristol, and from the Royal School of Mines.

At Exeter College the Natural Science Scholarship has been

awarded to Mr. B. Spencer, from King’s College, London.
According to the report of the Delegates for unattached

students, the number of students not attached to any college or

hall has increased by twenty during the past year. Seventy

unattached students have become members of colleges or halls

during the year.

Camhridge.

—

The University of Cambridge Commissioners

have apparently proposed their final arrangements as regards the

University. There are many modifications from the original

scheme in the direction of giving more freedom to the University,

and on the whole in favour of scientific objects. A general

financial board is to manage all University property and expendi-

ture, and to control especially the college contributions. The
rating of the colleges for University purposes is modified in the

direction of increased fairness. The common University Fund
derived from the colleges is ts provide for all classes of Uni-

versity teachers, for the salaries of demonstrators, superin-

tendents, and curators, for the erection, maintenance, and

furniture of museums, laboratories, libraries, lecture-rooms ;
and

in addition grants of money may be made from it for special

work in the way of research, and for investigations in any

branch of learning or science connected with the studies of the

University. The amount of payments for buildings, and their

maintenance, furniture, and apparatus, is not to exceed one-third

of the income of the fund in any one year.

Practically speaking, there maybe available' in each year to the

end of 1884, 2,000/. a year for these latter purposes and 4,000/.

for investigators and teachers, and the college payments will rise

definitely to 30,000/., of which 10,000/. may be used for the pur-

poses of buildings, and 20,000/. for teachers of all kinds.

It is no longer sought to force particular professors on

particular colleges ; the college may, if it prefers, pay the income

of a Professorial Fellowship to the common fund. There are to

be twenty-nine Professorial Fellowships, not assignable to par-

ticular professors, but distributed among the colleges.

The stipends of the Professors, payable by the University, are

to have 200/. deducted from them if the Professor holds a

Professorial Fellowship or a Headship. The {stipends of Pro-

fessors as now proposed are not so unequal as in the first

proposed statutes. The payments (subject to the above-men-

tioned deduction) to the Regius Professor of Physic would be

700/., Professor of Chemistry and the Cavendish Professor of

Physics 850/. each, Physiology 800/., Pathology 800/., Botany,

Zoology, and Woodwardian of Geology 700I each, Anatomy

600/. The new Professorships are to be for (1) Physiology, 1

(2) Pathology, (3) Mental Philosophy and Logic. The first two

fied ; the minimum number of readers is now twenty. The sub-

jects are to be within the control of the University; the readers

are to be appointed as soon as funds can be provided conveniently

from the common University Fond or from other sources.

Readerships may be suppressed or created, according to the

needs of study. The stipend is to be 400/. The readers are to

be appointed by grace of the Senate on the recommendation of

the General Board of Studies now to be created ; but in each

case the special Board of Studies with which the readership is

connected must concur in the appointment, or it will lapse to the

Council of the Senate.

University Lecturers (the next grade of teachers) may be
college lecturers who throw open their lectures to theUniversity,
or they may be other persons approved by the Boards of
Studies,

The payment to these lecturers from the University must be
not less than 50/. The University may also appoint lecturers on
subjects not immediately connected with any special Board of

Studies, for shorter or longer terms. The separation of the

Board of Studies in Physics and Chemistiy from that of Biology

and Geology is maintained. The constitution of the General

Board of Studies is carefully and completely defined; but

it is to do such work as the Senate commits to it, and in future

a general University budget is to be prepared and submitted to

the Senate.

The Cambridge Museums and Lecture Rooms Syndicate find

the increase of annual grant from the University from 1,500/. to

2,000/. a year inadequate, owing especially to new outlay on new
departments. They now have a balance of 821/. against them

;

and they ask for an additional 1,000/. per annum at once, feeling

quite unable otherwise to maintain the museums in moderate

efficiency with strict economy.

SCIENTIFIC SERIALS
Journal of the Franklin Institute

,
September.—Experiments

on the compression of air by the direct action of water, by J. P,

Frizell.—Experiments on the strength of yellow pine, by R, H,
Thurston.—The absolute economy of electric lighting, by R.
Briggs.—Note on the artificial production of diamonds by the
processes of Despretz, by E. J. Houston.

October,—Motion of viscous fluids, by T. Craig.—The steam
acht Anthracite and the Perkins system of high pressure steam,

y G. Deane.—Coal gas engineering, by R. Briggs.—Holman’s
new illustration of cell-formation, by J. M. Child.—Joseph
Henry, by A. M. Mayer.

American Naturalist', October.—S. A. Forbes, the food of
the darters.—J. C, Russell, on the former extent of the triaasic

formation of the Atlantic slates.—C. C. Abbott, notes on stone
implements found in New Jersey.—S. Lockwood, some note-

worthy birds.—W. K. Higley, on the microscopical crystals

contained in plants.—The editor’s table.—Biology at the Ameri-
can Association at Boston.—Recent literature.—General notes.

—Scientific news.

Reale Istituto Lombardo di Scienze e Lettere. Rendiconti
f

vol. xiii. fasc. xvi., July 29.—On a particular univocal corre-

spondence between elements of space with three dimensions, by
F, Aschieri.—Case of unproductivity of corn, by G. Cantoni.—
On the thermal and luminous phenomena manifested by the

Leyden jar at the moment of its discharge, by E. Villari.—

Transformation of aspartic acid into fumaric acid, by G. Komer
and A, Menozzi.—First case of repeated peritoneal transfusion,

with new and happy success, in an oligocitemic insane person,

by C. Golgi and A. Raggi.—On the infirmity of Torquato Tasso,

by A. Corradi.—Meteorological sqmmary of the year 1879, from
meteorological observations at the Brera Observatory, by P.

Frisiani.

Rrvista Scientifico-Industriale, September 15.—Further experi-

ments with a Crookes' tube, by A. Righi.—Histology or the

skin of Teleostean fishes, by A, Batelli.
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specimens of Anthocaris nemmtm, on hemipterous insect sup-

posed to be tanajpng the hopsgown near Canterbury, but had
then expressed his opinion that the insect was not the true

culprit, its habits being probably carnivorous. This year he had
roecived from the same correspondent some small lame which
had been found in the cones, mid these he considered were not
only the true enemy of the hops, but were also the food of the
AntAocons,~Sir Sydney Saunders exhibited a series of apterous
females of the new; species of Seteroderma^ adverted to at the
previous meeting, and read remarks thereon.—Messrs. Kirby,
Fitch, Ralfe, and the Rev. E. N. Gilbert exhibited several

varieties of lepidoptera taken in this country and on the Continent,

some of which, from the structure of the antennae, were consi-

dered 41 hermaphrodite ” forms.—Mr. Hildebrand Ramsden
communicated a note on Pyrophorus eausticus, a Cuban fire-fly.

—

Mr; Swinton read two papers entitled Some Experiments on the

Variability of Lepidoptera undertaken during the year 1880, and

exhibited specimens and figures in illustration.—Mr. Butler com-

municated a paper entitled Observations on the Lepidopterous

Genus Terias, with descriptions of hitherto un-named forms from

Japan.—Mr. Waterhouse communicated a paper on the Bupres-

ticuc from Madagascar.—Messrs Kirby, Distant, and McLachlan
tailed the attention of «the Society to* a method of publishing

descriptions of new species pursued by M. Andre in recent parts

of his work on European Hymenoptera. These were not only

inserted on the cover of his quarterly parts, but even at the end
of sheets of advertisements laid loosely between the pages of a

part. It was regretted that no other course than that or protest

and disapprobation could be applied in the interest of science to

such a practice.

I’Aris

Acaddfcy of Sciences, October 1$,—M. Wurtz in the cliair.

—M. Faye presented the Connaisiancc dcs Temps for 1882 (204th

volume), and indicated several improvements, viz., tables giving,

for all points of the globe where the next Venus transit will be
visible, the instants of all phases of the transit, a table for

determining the direction of the meridian from the Pole star,

Ac positions of 300 important stars every ten days, and of ten

polar stars daily, and empiric corrections of ephemerides of the

moon,—Longitude of the coast of Brazil, by M. Mouchez. A
scientific mission from the United States under Messrs. Green
and Davis has, with the aid of the Transatlantic cable from
Europe, fixed the position of the six points, Para, Pernambuco,
Bahia, Rio de Janeiro, Montevideo, and Buenos Ayres

; and the

results show that the author’s figures for the same places, obtained

in i860 and following years, by astronomical ana chronometric

.methods, were nearly exact, the greatest error being 2*34*. (The
Connaissance des Temps had adopted different number's, which
are shown to be in error 27HS.) The author’s errors being all

of the same sign, a mere shifting of tlie Brazil coast alwrat 2 sec.

westwards (nearly ikm.) would make the longitudes exact to a

few tenths of a second. He compares Jije chronometric and astro-

nomical methods, showing that chronometers, in absence of the

telegraph, offer tne surest and most simple means of determining

longitude. The influence of temperature he corrected by means of

a simple coefficient.—On the saccharine matters contained in the

fruit of the coffee-tree, by M. Boussingault. He analysed some
berries (from BrazilJ that had been put in alcohol immediately

after plncking, also the alcohol. The berry is poor in saccharine

palp compared with cherries and other stone fruit from which
alcohol is got (it has 66 per cent, as against 90 for cherries and

95 for prunes). The distillation of the berries of coffee would
hardly be lucrative or practicable (as Humboldt imagined).

—

Order of appearance of the first vessels in the inflorescence of

Mxbora verm , by M. Trecul.—On the resistance of animals of

bovine species to splenic fever, and on the preservation of these

animals by preventive inoculations, by M. Chauveau. He men-
tions that, contcarily to what is observed in France, it Is in

animals of bovine species that anthracoid diseases are more
frequently met with m Algeria. He is inquiring what it is that
favours the effects of spontaneous infection in the bovine species,

so resistant to provoked infection, and hopes soon to be able to
furnish the explanation. The preventive effect of inoculation
he has proved in eight subjects of bovine species (four of which
were Algerian).—On the photophone of Prof. Bell and Mr.

Dragnet. A drawing is given of the

stmtive.—Spectroscopic studies of them.at Paris Observatory
by M, Thollon, The sun has entered on a period ofaptivity?Nfr
Thollon gives figures of several striking recant protuberances!
He frequently observes protuberancesJr in height, and has seen
several exceeding * and 3', and one about S'. Some of A*™
may nearly reach the limits of the corona. He indicates
new method of ascertaining the direction of the solar equator.—
Principles of an algebraic calculus wltich contains, as particular
species, the calculus of imaginary quantities and of quaternions,
by M. Lipschitz.—On algebraic equations, i*y M. West.—Vi-
bratory forms of circular pellicles of saposacchanc liquid (second
note) byM. Decharme. This refers to the relative position of
the nodals of each system. One finds identical laws for vibratory
forms of any circular liquid surfaces, and for those of tooapy
pellicles ;

only the width of the zones is about six times smaller
in the case of. thjfowner.—On the presence of cerium in the
coal-formation or the valley of Saint-J&tienne, by M. Mayencon.
—On a very perfect reptile found in the Permian formation, by
M. Gnudry. M , Roche found it at Igomay, and has presented
it to the Paris Museum. M. Gaudry proposes to call it Stereo-

rachis dominant. Its vertebrae are in striking contrast with those
of other reptiles in the same bed ; the centrums are in one piece,
which adheres to the neural arc. Another mark of superiority
is that its humerus has, in the distal part, a neuro-arterial canal.
The Stereorachis was a pretty large carnivore. It has affinities

with the Gnnocephali and Labyrinthodonts, and perhaps still

more with-some of the animals in Mr, Cope’s group of Pelyco-

saurians, in North America.—On the existence of a reptile of
ophidian type in the Ostrea columba strata of the Charcntes, by
M.'Sauvage.

Berlin

Geographical Society, October 9.—President Dr. Nachtigal,

who congratulated Dr. Bastian on hiB return from his two years’

exploration.—A letter from Dr. Buchner was read, dated Sep-
tember 27 of last year from Kimbundo, Since then, it has been
learned, he has not only reached the residence of Muata Janvo,
but lias carried his exploration much farther. It is probable
that he has gone northwards.—News was received from Dr.
Lenz, which we refer to in our Geographical Notes. By the last

newm Herr Flcgel had reached the confluence of the Niger and
Binue*, and hi? expedition was doing well.—The German expedi-
tion to East Africa was, according to the last news, at Muhatto,
with Capt. Ramaeker’s Belgian expedition, on the way to Tabora.,
—Prof. Credner of Halle read a paper on the glaciation of

North Germany during the glacial^period.
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